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DAUGUVA RIVER BASIN DISTRICT MANAGEMENT PLAN
CHAPTER I. GENERAL PROVISIONS

1. While implementing the provisions of the Lawtloé Republic of Lithuania on Water
(Zin.", 1997, No. 104-2615; 2000, No. 61-1816; 2003, B®.1544), which has also
transposed the requirements of Directive 2000/6GEDe European Parliament and of
the Council of 23 October 2000 establishing a fraor& for Community action in the
field of water policy (OJ 2004 special edition, @tex 15, Volume 5, p. 275) (WFD) —
the key European Union (EU) legal act in the fiefdvater policy, the Environmental
Protection Agency (EPA), in cooperation with théhuanian Geological Survey (LGS),
has drawn up this Dauguva River Basin District (RBIanagement Plan.

Upon Lithuania’s accession to the European Unicatewbodies have to be managed
and protected according to the natural hydrologicaindaries of river basins instead of
the administrative ones. A river basin means tea ftom which all surface water flows
into one river. The river water quality is affectég natural processes within the
territory of its basin and the overall impacts obeomic activities. For the purpose of
implementing the requirements of legislation onexgirotection, Lithuania will have to
achieve “good” status for all water bodies witHue tountry by the year 2015.

Water management will be continued in administeatinits (municipalities); however,
in order to achieve the objectives in water bodmeeasures aimed at improving water
status will have to be coordinated by municipatitngons in the whole or part of their
territory falling within the total area of the coromriver basin.

Seeking to facilitate management of water and waoelies, the Lithuanian river basins
were combined into the following four RBD: Nemun&®nta, Lielug and Dauguva.
River basin district management plans and progranfoe implementing relevant
measures have to be produced and approved by ther@oent of the Republic of
Lithuania for each river basin district. The mamagat plans will be implemented in
the period from 2010 through 2015 and updated esiryears, that is, in 2015, 2021,
etc.

The management plans shall present an overvievheotctirrent RBD status and the
results of the analysis of impacts of human agtititereon, provide information on
water protection objectives and their justificatiadentify water bodies at risk of failing
to achieve good status by 2015, foresee measuresclueving water protection
objectives, and give other relevant information.RBianagement plans are intended
for the public, state and municipal institutiontse tEuropean Commission, and various
interested parties in Lithuania.

* Valstyles Zinios[official gazette]
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River basin management plans include both the iftlsatton of environmental
priorities and the assessment of economic andIsagpects. The management of water
resources aims at balancing and coordinating waser for household, agricultural,
industrial, recreational, and ecological purposes.

Striving for sustainable use of public, economid aratural resources and seeking a
balance between water protection objectives andrgibblic needs, legal acts provide
for certain exceptions. One of them is the extensicthe deadline for achieving the set
objective (until 2027 at the latest), provided tktz¢ objective cannot be achieved in
time for reasons of technical feasibility, disprammate costs or natural conditions.
When “good” status cannot be achieved even by 288@ther exception is allowed
setting a lower objective, provided that a higheghije cannot be achieved for reasons
of technical feasibility, disproportionate costgtural conditions, or high levels of
pollution, and when the achievement of “good” statmould lead to far-reaching
negative socio-economic consequences that cannatvbieled by any significantly
better environmental option.

When the achievement of water protection objectigesmpeded by physical and
morphological alterations by human activity to aevabody, for example, construction
of port facilities, dredging of the river bed, ctmstion of a dam, the water body may
be identified as “heavily modified” and less stemg water quality requirements may
also be set for that body of water.

An important role in managing water resources &y@fl by the public which has to take
part in the process of the management of waterelsodihe population has been
informed about the most acute problems relatingrater management and protection
which were identified in the analysis of the chéeastics of the RBD. Representatives
of the population and interested parties were twigged to submit their comments and
remarks on preliminary Dauguva RBD management platgch were placed on the

website of the EPA. The draft Dauguva RBD Managdnian and Programme of
Measures were discussed at several meetings odRBi2 Coordination Council and

extended workshops. Reasonable written commentgemndrks of interested parties
were taken into account in amending the ManageRlamt

Pursuant to the Procedure for the developmentvef thasin district management plans
and programmes of measures intended for achieviaigrwprotection objectives and
agreement thereof with foreign states which wasrama by Order No. 591 of the
Minister of Environment of the Republic of Lithuandf 25 November 2003 (Zin., 2003,
No. 114-5170), the Environmental Protection Agem@s appointed as the authority
responsible for producing and coordinating RBD ng@maent plans across the
Lithuanian territory, as well as for reporting teetEuropean Commission.

CHAPTER Il. CHARACTERISTICS OF THE
DAUGUVA RIVER BASIN DISTRICT

SECTION I. SURFACE WATER BODIES

2. The Dauguva RBD (Figure 1) comprises the Litliaamparts of the Dysna, Laukesa
and LuksSta catchments. The Dysna and the Laukeskefartributaries of the Dauguva
meanwhile the LuksSta (kste) does not fall directly into the Dauguva; instehdying
merged with the DviétRiver, it constitutes another left tributary oktBauguva — the
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Berezovka. Territories of a lower level, sub-basimsve not been singled out for the
Dauguva RBD.

In Lithuania, the catchments of the Dysna, Laukaasé LukSta lie at 55°7'— 55°56° N
and 25°59'— 26°52* E. The total length of the Dysnd73.4 km and its catchment area
constitutes 8 179.5 km19.1 km of the upper Dysna belong to Lithuani, 39.2 km
the river flows along the Lithuanian-Belarusian dex and the remaining stretch of
115.1 km is situated in Belarus. The Lithuaniart p&the catchment covers the area of
1 403.7 km2. The total length of the Laukesa i$#3m, the catchment area is 761.5
kmz2. A stretch of the Laukesa in the length of 2 fkmavs along the Lithuanian-Latvian
border and the remaining stretch of 29.1 km is atvla. The Lithuanian part of the
catchment covers the area of 310.4 km?, of whidh®24&m? constitute the catchment of
Lake Laukesas where the springs of the Laukeskbeated, and 69.9 km2 make up part
of the catchment of the Kumpuotwhich is a right tributary of the Laukesa. Théato
length of the LukSta River is 35.9 km, a stretchha&f upper Luksta in the length of 2.6
km flows in Lithuania, and the remaining part -Latvia. The total area of the LukSta
catchment is 396.5 km2, of which 142.7 km? areaséd in Lithuania. The resulting
total area of the Dauguva RBD is 1 856.8 km2.
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Figure 1. Dauguva RBD

Characterisation of water bodies

3. 2.8% of the total area of the Dauguva River Baswihich consists of the upper
reaches of the catchments of three left tributasfebe Dauguva River — the Dysna, the
Laukesa and the Luksta, is located in Lithuanige Tithuanian parts of the catchments
of the tributaries of the Dauguva River are sitdate the eastern slope of the Baltic
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Highlands Baltijos aukStumgs Zarasai UplandZaras; aukStumg Svertionys Upland
(Svermioniy aukStumaand the plain of the Dysn®ysnos lygumga

The Dysna flows out of Lake Dysnykstis in Ignalihiatrict; however, the hydrological
springs of the Dysna are located in Lake Azvirggltiake Azvintaitis— A-1 — Lake
Azvintis —» S-1— Lake Sgardas— the Notryr — the Svetyia — Lake Dysnai—

the Dysnyk8ia — Lake DysnykStis— the Dysna). The surface of the catchment is
dominated by heavy-textured soils — clays and ayns cover more than 80% of the
catchment. The wood density is 11.2%, bogs, marahdsswamps comprise 13.4% of
the territory. The bed slope is 0.036% in the uppeches and 0.007% in the border
zone.

The Laukesa flows out of Lake Zarasas, the larggésitary of which is the Nikajus,
therefore this catchment is often called the Laaléikajus catchment. The average
bed slope is 0.1%. There are 67 lakes in the canoh@ind the lake percentage is 9%.
The forest density is 13.2%, bogs, marshes and pwaake up 16.9% of the catchment
area. The average annual runoff rate is 5.25 |A/dme average annual discharge at the
Lithuanian-Latvian border is 1.6 m3/s.

The Luksta (which is calledilkste in Latvia) flows out of Lake LukStas in Zarasa
district. The lake percentage of the catchmentis there are 23 lakes with an area
larger than 0.005 kM The wood density is 10%, bogs, marshes and swaompgrise
16.0% of the territory.

The river network in the Dauguva RBD is comprisé€d 2b rivers longer than 3 km and
510 ones which are shorter than 3 km. The totajttef the rivers is 1 809 km. The
density of the network of the rivers longer thakn3 totals to 0.48 km/km2 and that of
the smaller ones (i.e. shorter than 3 km) is Oragkknz.

The DiikSa and the Birsta are the longest and the largest rivers accortbintheir
catchment areas in the Dauguva RBD on the terrivdiyithuania. The length and the
catchment size of the main rivers as well as the of lakes with the surface area larger
than 0.5 krin the Dauguva RBD in Lithuania are given in theléa below:

Table 1. length and catchment size of rivers in the DauguBB R

River Bank of | Distance from the Length, km Catchment size, km?
inflow mouth, km total | in Lithuania | total [in Lithuania
Dysna catchment
Rauléta I 134.9 19.6 19.6 85.7 85.7
Driuksa I 113.6 48.1 48.1 1 007.p 310.3
Birvéta r 109.0 36.4 33.1 1607.0 543.3
Laukesa catchment
Nikajus" - - 14.7 14.7 164.8 164.8
Kumpuot r 15.2 17.4 0.0 169.2 69.9
LukSta catchment
Stelmuz® - - 11.6 11.6 49.1 49.1
Rauda k 27.8 8.3 8.3 100.4 88.5

Source: Gailiusis, B., Jablonskis, J., Kovalenkoigl. 2001. Lietuvos ugs. Hidrografija ir nuaikis.

1 The Nikajus flows into Lake Zarasas (Lake Zarasakake Zarasaitis» the upper reaches of the Laukesa

— Lake Laukesa~ the Laukesa).
% The Stelmug flows into Lake Lukstas where the springs of thedtalare located.
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Table 2. Largest lakes in the Dauguva RBD

Inventory Depth, m Area, knt Volume, | Catchment
Lake number | Direct stream | max | average|in the plan|on the list| thou. m? | size, km?
Dysna catchment
Draksiai 33-7 | DfikSa 33.3( 8.21 44.80] 36.222 367 650.G 470.0
Dysnai 32-189 | Dysnyk$&a 6.00 3.00 24.394  24.009 74 927.0 231.0
Parswtas 32-173 | - - 5.1 0.893 0.874 ? ?
Prutas 33-13 | R-1 - 5.9 4.634 2.661 ? ?
Apvardai 33-12 | Apyvard 4.97 2.65 5.502 4.248] 14 596.0 134.5
Dysnykstis 32-190| Dysna 5.00 2.70 5.381 5.575| 14 749.Q 245.9
Smalvas 32-147| Smalva 26/90 8.20 3.275 3.36] 26 908.0 38.6
AZvintis 32-183 | S-1 23.00 5.70 2.621 2.636| 15018.7 17.6
Razas 32-195| Bzasstream| 4.32 2.47 2.29 2.192] 5647.3 82.4
Visaginas 32-160| Visaginas 6.5 2.90 2.197 2.204| 6 354.4 10.0
Erzwétas 45-2 Birgta 19.00 8.10 1.972 2.062| 16 007.¢ 205.5
Alksnas 32-178 | R-2 4.60 2.56 1.781 1.761] 47410 22.2
Lazdiniy eZeras 45-15 | Lazdauja 12.00 4.70 1.322 1.323] 5991.7 32.8
Sagardas 32-184| Notrgn 26.50 7.60 1.228 1.139] 9385.0 34.4
Zilmas 32-180 | Zilma 29.00 7.69 1.005 0.948 8259.3 92.7
Svirky ezeras 45-11 | Kamoja 3.90 1.40 0.914 0.87] 1250.0 343.3
Smalvykstis 32-121| Dulvas 4.80 3.10 0.897 0.945| 27415 25.5
Kartioginas 44-67 | Kakiogina 13.80 4.97 0.858 0.819] 4 306.9 63.1
ligiai 32-177 | A-1 13.98 4.60 0.624 0.561] 2 850.4 7.2
Sakiy ezeras 33-1 D-3 3.80 2.43 0.521 -| 1266.8 3.1
Laukesa catchment
Avilys 21-41 | Avilé 13.50 3.00 12.580 12.241] 36 294.0 73.7
Zarasas 21-49 | Zarasaitis 36/6011.50 3.266 3.234| 37 704.0Q 198.3
Auslas 21-42 | Nikajus 8.00 4.50 1.56 1.512] 4190.0 83.2
Laukesas 21-52 | Laukesa - 59 1.018 0.837 ? ?
Kumpuolis 21-63 | Kumpuséja - 5.1 0.566 0.501 ? ?
ligis 21-75 | S-2 14.3p 3.80 0.734 0.723] 2789.1 12.3
Imbradas 21-30 | Imbratt 3.30 2.12 0.617 0.587| 1 308.7 13.0
LukSta catchment

Cigirys 21-11 | UpiSki strean} 39.20 7.70 6.996 6.885| 53 679.2 60.9
Lukstas 21-7 Luksta 3.54 1.98 1.164 1.085 2 305.3 58.4
Suvieko eZeras 21-2| z-1 8.p0 3.60 1.086 1.068 3338.0 71.2
llgis 21-16 [C-2 18.80 5.98 0.95 0.89] 5686.0 11.8

Source: Information obtained from the geographiti@rmation system (GIS) of the EPA.
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Figure 2. Municipalities situated in the DauguvaiBa

4. As shown in Figure 2, there are four municipeditwithin the Dauguva River Basin:
municipalities of Zarasai, Visaginas town, Ignalisad Svetionys. Half of the
Dauguva Basin (52.7%) is situated in the municigadf Ignalina district, 31.7% of the
territory is located in the municipality of Zaraghstrict and 17% — in the municipality
of Svertionys district. Visaginas town occupies only 0.50the Dauguva Basin area.

Typology of water bodies

5. Water bodies in the Dauguva RBD are assigndtigdollowing categories: rivers,
lakes, artificial water bodies (AWB) and heavily difted water bodies (HMWB).
Water bodies differ in their natural characterstisuch as the size and bed slope of
rivers, or the depth of lakes. The variety of sungtural characteristics also affects
aquatic communities: the species composition oafiqwrganisms, as well as relative
indicators of various species in communities, lprggepends on natural conditions.
Therefore, rivers, lakes, AWB and HMWB were furtlifferentiated according to type
taking into account the variety of natural charasties of surface waters and the
resulting differences in aquatic communities. A ¥ehof certain characteristics typical
of each type of water bodies when a water bodyuiestjon has not been affected by
human activities is called reference conditionsso€h body of water. A degree of
deviation of characteristics from the reference dittons serves as a basis for
identifying the actual ecological status of the evdiody (magnitude of human impact),
i.e. determining which differences between the camities exist due to natural factors
and which have been caused by anthropogenic pesssiinus, the differentiation of
water bodies with different natural characterisiit® types is a mandatory condition
for correct identification of the ecological statnfshese water bodies.



Water bodies in the category of rivers

6. The category of river water bodies comprisesiadrs with a catchment area larger
than 50 krfi. Rivers with catchment areas smaller than 56 &ra not categorised into
individual water bodies because they are included larger drainage basins, which
serve as the basis for the management of watee®o&uch management principle
ensures not only good ecological status/potentiatater bodies but also the quality of
smaller rivers situated in respective basins.

7. Three river types differing in the charactecstof their aquatic communities have
been identified within the Dauguva RBD. The rivgrds are characterised by two main
natural factors which determine the major diffeesdetween the communities:
catchment size and bed slope. The characterisafitypes also involves the elements
which, pursuant to the Description of the TypeSoifface Water Bodies, Description of
the Indicators of Reference Conditions of the Quatlements for Surface Waters, and
the Description of the Criteria for the Identificat of Artificial, Heavily Modified
Water Bodies and Water Bodies at Risk, which we@aved by Order No. D1-256 of
the Minister of Environment of the Republic of Litimia of 23 May 2005 (Zin., 2005,
No. 69-2481), are obligatory in the typology of aabodies: absolute altitude and
geology. On the basis of the latter factor, almadktivers in Lithuania belong to one
single type, meanwhile by the catchment size rif@isvithin two groups. Rivers with
a catchment area larger than 100°kmere additionally sub-divided into types by the
criterion of the bed slope.

8. The river types within the Dauguva RBD and tlresponding characterising
factors are provided in Table 3 below.

Table 3. Typology of rivers in the Dauguva RBD

Types
Descriptors 1 ‘ 2 | 3
Absolute altitude, m <200
Geology calcareous
Catchment size, ki <100 100-1000
Bed slope, m/km - <0.7 | >0.7

Source: experts’ analysis results

Taking into account the typology and impacts of hanactivity on the status of rivers,
20 water bodies (including heavily modified oneayd been identified in the Dauguva
RBD with the total length of 281.6 km. The aggregkngth of smaller rivers within

the Dauguva RBD, which were not grouped into dgitinvater bodies, totals to

2 393 km.

The number and length of river water bodies ofedéht types within the Dauguva
RBD are given in Table 4 and the river types amalsstrated in Figure 3.

Table 4. Number and length of river water bodieheaDauguva RBD

Type No. of water bodies| Total length of water lesgikm
1 15 175.2
2 4 99.4
3 1 7

Source: experts’ analysis results
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Figure 3. Types of rivers in the Dauguva RBD

The figure above and other figures given in the 8pgment Plan are also provided in
an interactive map at http://gis.gamta.lt/baseitdyaas

Water bodies in the category of lakes and ponds

9. Three main types of lakes have been identifrethe Dauguva RBD. The major
factor that determines the most significant diffees between the communities of
aquatic organisms is the average depth of lakes.inAshe case of rivers, the
characterisation of the types of lakes also inwlegher obligatory factors, such as
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absolute altitude, geology, and surface area. Bglate altitude (obligatory factor), all
Lithuanian lakes belong to one type. By geologynadt all lakes (with individual
exceptions) are classified as calcareous, i.e. bdong to one type. All lakes are
classified into one group of lakes larger than @r&* (50 ha) (pursuant to the
Description of the Types of Surface Water Bodiess®iption of the Indicators of
Reference Conditions of the Quality Elements forf&e Waters, and the Description
of the Criteria for the Identification of ArtificiaHeavily Modified Water Bodies and
Water Bodies at Risk, only the lakes with an ar@&knf shall be classified) because
the differences in the aquatic communities in lakesger than 0.5 kfmwithin the
Dauguva RBD are determined by the depth and nohéize of the lake. By average
depth, lakes are differentiated into three grolgises with an average depth less than 3
m, within the range of 3-9 m, and more than 9 m.

The types of lakes within the Dauguva RBD and #wdrs characterising the types are
presented in Table 5.

Table 5. Typology of lakes in the Dauguva RBD

Descriptors: Types

1 2 3
Average depth (m) <3 3-9 >9
Absolute altitude (m) <200
Geology calcareous (>1.0 meqg/l (Ca >15mg/l))
Surface area (kfh >0.5

Source: experts’ analysis results

In ponds with an area larger than 0.5%kthe conditions typical of rivers have changed
into the characteristics typical of lakes due t® ithpact of the head, hence such ponds
are comparable to natural lakes and thus subjetttet@ame depth criteria for the type

identification.

There are 31 lakes and 1 pond within the DauguvB.RBese include 16 lakes and 1
pond of Type 1, 14 lakes of Type 2 and 1 lake qiel'Q.

Apart from the said water bodies, there are 35&damaller than 0.5 Knwithin the
Dauguva RBD, with the total area of 28.7 %mhese lakes were not categorised into
individual water bodies because most of them actuded in larger drainage basins,
which serve as the basis for the management of thitus. Therefore, status
improvement measures applied in the drainage bas$ilesger (with an area >0.5 Kjn
lakes will also affect the quality of the smalleres situated in the respective basins.

Table 6. Number and area of lakes and ponds iD¢hguva RBD

Lakes Ponds
Type Number c_)f Area, km? Number c_>f Area, km?
water bodies water bodies
1 16 61.166 1 1.093
2 14 60.535 -
3 1 3.253 - -
Total 31 124.954 1 1.093

Source: experts’ analysis results
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Figure 4. Types of lakes and ponds in the Daugle@ R

Heavily modified water bodies

10. The characteristics (hydrological, morpholofjicéd certain natural bodies of water
have been strongly modified due to an impact of &imraconomic activities, such as
straightening and impoundment of rivers, intakewaiter affecting the hydrological

regime, construction of port embankments, dredginglteration of the water level.
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Good status of aquatic organisms in water bodiesh vgignificantly altered
hydromorphological characteristics as a resultwhén economic activity often cannot
be achieved, unless the activity is terminated aatiral physical characteristics are
restored. Should restoration of natural physicarabteristics to such water body have
far-reaching negative socio-economic consequeraes,the benefits of such altered
characteristics of water bodies cannot be achigieed to technical or economic
reasons) by way of other measures which are afisignily better environmental
option, such body of water is deemed to be a hgawldified water body.

There are a number of rivers with straightened bedkhe Dauguva RBD; however,
monitoring data on the status of aquatic organiimesein is scarce. An analysis of
physico-chemical, hydromorphological and biologieeEments carried out on the basis
of data from other river basin districts showedt ttiee ecological status of aquatic
organisms (zoobenthos, fish fauna) in rivers thatetrgood ecological status criteria
according to the physico-chemical indicators buteha low slope (lower than 1.5
m/km) is worse than good. The major part of the ddasa RBD on the territory of
Lithuania is situated in uplands where river slogee rather high (>1.5 m/km).
According to the monitoring data, the status oflmadhic communities in straightened
rivers — even those with a bed slope lower tham¥/l6m — is good. On the other hand,
there is no data on other aquatic organisms. Follgwhe general principle of the
assigning of straightened rivers to the categor{ABWB, straightened rivers with a
bed slope lower than 1.5 m/km and flowing over nibed areas (artificial restoration
of beds in urbanised areas is difficult due to t@diremeandering possibilities) in the
Dauguva RBD are assigned to HMWB .

The final designation of water bodies as HMWB withthe Dauguva RBD was
conducted following the Guidance Document for tlen@on Implementation Strategy
for the Water Framework Directive and some feedbieark foreign experience.

The HMWB designation process aims at justifying ié@son of why the pre-designated
HMWB should be finally classified as HMWB and thiere should have less stringent
objectives in terms of ecological status improvetsenindeed, a significant
hydromorphological alteration is not sufficient jtestify that a water body should be
designated as HMWB. It has to be shown that théorason measures needed to
achieve good ecological status would significamttiect the users of a water body in
question or the wider environment and that thesudernot have any alternative means
to achieve the same benefits as those offeredrbgective water body in the category
of HMWB.

The HMWB designation process consisted of the Valg steps:

10.1.Pre-designation: identification of the locationzesi etc. of the water body,
description of the hydromorphological changes azadagyical alteration(s);

10.2.Characterisation of the user(s) benefiting fromdhanges;

10.3.ldentification of measures to restore good ecoklggtatus of the water body
(hydromorphological characteristics);

10.4.Description of the impacts of the measure(s) on uker(s) and on the wider
environment;

10.5.Test: Are the impacts significant?
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10.6.ldentification of potential alternative means fdretuser to achieve the same
function;

10.7.Test: Are these alternatives feasible technicallgconomically and
environmentally?

11. The following HMWB have been identified withime Dauguva RBD:

11.1. One river water body — the Nikajus River, poising 5% of the total number of
river water bodies within the Dauguva RBD. Its l#éngvhich is 12 km, makes up 4%
of the total length of all river water bodies iretbasin.

11.2. Heavily modified water bodies also includengi® larger than 0.5 KmThere is
only ones such pond in the Dauguva RBD — the pdndaalysnis hydropower plant
(HPP) (1.088 kif), which is important for electricity generationdarecreation.

Heavily modified water bodies within the DauguvalRBre demonstrated in Figure 5.
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Avrtificial water bodies

12. There are no artificial water bodies within @uguva RBD.

Reference conditions for surface water bodies

13. Successful planning and introduction of measueguired for the ensuring of good
ecological status of surface waters directly dependadequate selection of quality
elements (biological, physico-chemical, hydromotppial) for status assessment, and
on establishment of the criteria for the parametétbese elements. However, the main
precondition of correct ecological status assessiisethe establishment of a reference
point. The reference point means values typicaghefparameters for quality elements
under natural, i.e. reference conditions with ntheopogenic impacts. As water bodies
of different types are habitats for diverse aguatmmmunities, each of them requires
reference values of the parameters for water queligments.

Reference characteristics of rivers and lakes imeigistablished on the basis of analysis
in water bodies with no or a minimum impact by hauneaonomic activities. Practically
there are very few such water bodies in the Daug®BB. The Dauguva RBD borders
the Nemunas RBD, so these two are geographicatigecl There are no material
differences in climatic or hydrological characteéds which could determine any
notably specific natural characteristics of the evabodies (and, consequently, the
structure and composition of the aquatic commusjitideither are there any differences
between the characteristics of the aquatic orgamismthe water bodies of relevant
status and type, which was confirmed by the anslgdi the monitoring data and
fieldwork results.

Rivers

14. In rivers, values of reference conditions fo biological elements were established
only for the parameters for fish and zoobenthoséfherence conditions were established
for macrophyte parameters due to shortage of d&ajameter values of reference
conditions for macrophytes will have to be spedifiehen more data is collected. Values
of parameters indicative of the physico-chemicahliqy elements characterising the

quality of water, which ensure reference conditiémsthe biological elements, were

established as well. Reference conditions for sivevere also characterised in
accordance with the hydromorphological and chemgtatus criteria. Values and

characterisation of reference conditions for ritsgyes according to the parameters of
the water quality elements are provided in Table 7.

Table 7. Values and characterisation of the refarenonditions for river types
according to parameters of water quality elements

No. Quality element Parameter River| Spatial |Value/characterisat
type | assessme ion of reference
nt scale conditions
_ _ Taxonomic Average value of the monitorind
1. |Biological |composition, Lithuanian Fish Index | 1-3 site | 1

abundance and age |(LFI)

structure of fish fauna Relative abundance of 1 61

2 intolerant fish
' individuals in the

community (NTOLE n),
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No. Quality element Parameter River| Spatial |Value/characterisat
type | assessme ion of reference
nt scale conditions
%
Absolute number of 1 3
3 intolerant fish species in 5 _
' the community (NTOL
sp), unit 3 5
Relative abundance of | 1
tolerant fish individuals
4, . .
in the community 2 33
(TOLE n), % 3 2
Relative number of 1 -
tolerant fish species in
5. .
the community (TOLE 2 18
sp), % 3 14
Relative abundance of | 1 3
omnivorous fish
6. individuals in the 2 37
0c/ommumty (OMNI n), 3 4
0
Absolute number of 1 -
7 reophilic fish species in
. : 2
the community (RH sp)
unit 3
Relative abundance of | 1 96
litophilic fish
8.
individuals in the 2 52
community (LITH n), % 3 93
Relative number of 1 83
litophilic fish species in
9.
the community (LITH 2 41
sp), % 3 72
Average annual value of
. the ecological quality
10. Taxonomic ratio (EQR) of the 1-3 o 1
composition and Danish Stream Fauna monitoring
abundance of Index (DSFI) site
zoobenthos
Average annual value of
11. DSEI 1-3 7
Hydromorp
12. |hological |Hydrologi |Quantity |Quantity of water flow | 1-3| wnitoring There are no chang
cal regime|and site |in the natural water
dynamics flow quantity due to
of water human activities
flow (water intake,
operation of HPP,
water discharge fror
ponds, or an impact

of the head), or
fluctuation is
insignificant €10%
of the average flow
during a period in
guestion). Howevel
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No. Quality element Parameter River| Spatial |Value/characterisat
type | assessme ion of reference
nt scale conditions
the minimum natural
flow during the dry
period (average of
30 days).
There are no
13. River continuity River continuity 1-3| stretchtartificial barriers for
fish migration.
. Natural bed
14. Structure of the river 1-3 | stretch *|(unregulated, no
bed
shore embankments)
S The zone of natural
Morpholo ]:[rlrJ]cture riparian vegetation
gical of the (forests) covers at
conditions | "Paran Length and width of the least 70% of the
15. zone natural riparian 1-3 | stretch* |length of the
vegetation zone shoreline of the river
bed. The width of
the forest zone must
be at least 50 m.
Annual average value of
16. nitrate nitrogen (N@- 1-3 <0.90
N), mgl/l
Annual average value of
17. ammonium nitrogen 1-3 <0.06
(NHg-N, mgl/l
Nutrient | Annual average value of monitoring
18. conditions | total nitrogen (), mg/l 1-3 site <140
Annual average value of
19. phosphate phosphorus| 1-3 <0.03
(POy-P), mgl/l
General
Annual average value of
20. total phosphorus ¢, 1-3 <0.06
mg/l
Physico- Annual average value of monitoring
chemical Organic | biological oxygen site
21. matter demand in 7 days 1-3 <180
(BODy), mg/l
monitoring
Oxygenati| Annual average value ¢f 1.3 |sjte >95
22. on dissolved oxygen in
iti water , mg/l
conditions (@), mg ) > 85
Values of priority Measured values arge
substances listed in below the
Annex 1 and Part A of monitorind guantitative
23. Annex 2 to the 1-3 : Yassessment limit for
. site .
Specific pollutants Wastewater the respective
Management Regulation substance (detection
limit).
Values of other monitoring Measured
24, 1 1-3 : .
substances regulated in site  |concentrations do
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No. Quality element Parameter River| Spatial |Value/characterisat
type | assessme ion of reference
nt scale conditions

Lithuania which are not exceed the
listed in part B of Anne natural level and
2 to the Wastewater values of synthetic
Management Regulation polluting substances
approved by Order No. are below the
D1-236 of the Minister guantitative
of Environment of the assessment limit for
Republic of Lithuania of the respective
17 May 2006 (Zin., substance (detection
2006, No. 59-2103; limit).

2010, No. 59-2938),
with the exception of
nutrients

* the length of the river stretches where the patens for hydromorphological quality elements are
assessed: rivers with the catchment area < 100-kM5 km upstream and 0.5 km downstream of the
monitoring site; rivers with the catchment areanfrd00 to 1000 ki— 2.5 km upstream and 2.5
downstream of the monitoring site.

Source: experts’ analysis results

Lakes

15. In lakes, values of reference conditions fa Kiological water quality elements
were specified only for the parameter of phytoptankmeanwhile reference values
established for the parameters for other biologataiments are only preliminary ones,
with the parameters currently being tested. Parmametlues for reference conditions
will have to be specified when more data is avédlalhlso, values of parameters
indicative of the physico-chemical water qualityerakents, which should ensure
reference conditions for the biological elementsrervestablished, as well as parameters
for the hydromorphological quality elements andtecia for chemical status were
characterised. Values and characterisation of erter conditions for lake types
according to the parameters of the water qualégyneints are given in Table 8.

Table 8. Values and characterisation of referewcglitions for lake types according to
parameters of water quality elements

No. Quality elements Parameter Lake| Value/characterisation
type | of reference conditions
Mean value of the EQR of the
1 average annual value and the 1-3 1
' EQR of the maximum value ¢f
Taxonomic composition, | chlorophylla
Biological abundance and biomass of 19 25
2 phytoplankton Average annual value of ; :
chlorophylla, pg/l 3 20
Maximum value of 1,2 5.0
3. chlorophylla, pg/l
' 3 4.0
Hydromorp
4. |hological |Hydrologic| Quantity and Changes in the water level 1-8  There is no unnhtura
al regime | dynamics of] decrease in the water
water flow level (the level has not
been lowered, there is np

intake of water), or
changes are insignificant
(the level is not lower
than the natural minimum
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No.

Quality elements

Parameter

Lake
type

Value/characterisation
of reference conditions

average annual water
level), or there is no
anthropogenic impact
which would determine
the said alteration of the
water level.

There is no unnatural
fluctuation of the water
level (fluctuation
conditioned by the
operation of a HPP
constructed on an efflue
or tributary of the lake),
or such fluctuation is
within the limits of the
minimum and maximum
natural average annual
water level.

Morpholog
ical
conditions

Structure of
the lake
shore

Changes in the shoreline

The shoreline is natural
(not straightened, no
shore embankments), or
changes are insignifican
(<5% of the lake
shoreline)

Length of the natural riparian
vegetation zone

1-3

The zone of natural
riparian vegetation
(forests) covers at least
70% of the length of the
lake shoreline.

Physico-
chemical

General

Nutrient
conditions

Annual average value of tota|

1,2

<1.00

nitrogen (N), mg/I

<0.75

Annual average value of tota|

1,2

<0.020

phosphorus @, mg/l

<0.015

Specific pollutants

Values of priority substances
listed in Annex 1 and Part A ¢
Annex 2 to the Wastewater
Management Regulation

=

1-3

Measured values are
below the quantitative
assessment limit for the
respective substance

(detection limit).

Source: experts’ analysis results

Unnatural changes in the water level should bentaké account only in case of
pressures from human activities which would resulélteration of the water level in

the said way (dampers, hydropower plants, drairdgbe basin, or any other human
activity which would cause reduction or unnatutattfuation of the water level). In the

event of any anthropogenic impact, the averagemrmim natural water level and the
limits of the minimum and maximum average natumahwal water level (deviation

from which serves as a basis for assessing themréydrological status of the lake
according to hydrological parameters) should bal#ished by analysing characteristics
of the water level fluctuation which dominated befohe impact of human activities,
and if no such data is available — using data oaradteristics of the water level

fluctuation in comparable lakes which have not baféected by human activities.
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Maximum ecological potential of artificial and heawly modified water bodies

16. Hydrological and morphological characteristiesartificial and heavily modified
water bodies directly depend on the objectiveshefformation or modification of such
water bodies. Any change in the hydromorphologichlaracteristics results in
corresponding changes in the aquatic communitieghwhive in the water bodies.
Hence the ecological status of such water bodiesldibe assessed on the basis of the
criteria applied for the evaluation of the ecol@jistatus of the water body type with
the most similar characteristics. On the other hadditions formed in artificial or
heavily modified water bodies are usually not id=aitto the ones in natural water
bodies therefore characterisation of their statogpleys the notion of ecological
potential instead of ecological status. The refeegooint for classifying the ecological
potential for AWB and HMWB is maximum ecological tpotial (equivalent of
reference conditions in natural water bodies). &ithe hydromorphological conditions
of such water bodies often do not allow attaining same status of aquatic organisms
as in natural water bodies, less stringent requereemamay be set for the parameters
indicative of the biological elements. Howeverthe hydromorphological conditions
occurring in AWB and HMWB are identical to the carmhs in natural water bodies of
a respective type, maximum ecological potentiah@liatic communities is considered
to be corresponding to high ecological status,itileas to conform to the same criteria.
The requirements for the parameters indicativehef ghysico-chemical water quality
elements and chemical status in all cases remairsdime as those for natural water
bodies, unless they cannot be met due to the nafusa individual AWB or HMWB.

In bodies of water where the hydromorphologicaldibons prevent attainment of the
same status of aquatic organisms as in naturakwatBes, good ecological potential is
deemed to be ensured only in the event of introdiiadf at least minimum measures
that allow for mitigation of impacts of hydromorgbgical modifications (e.g. restoring
woody riparian vegetation where it has been complalestroyed, or providing for at
least minimum obstacles for the water flow thated®ine at least minimum
heterogeneity of the composition of the river saig. measures which will not have
any negative impact on anthropogenic objectivesyma when constructing an artificial
water body or heavily modifying a natural one. M&hite maximum ecological
potential can be attained only by applying all gass measures (e.g. partial
remeandering of river beds).

Artificial water bodies

17. There are no artificial water bodies within e&uguva RBD.

Heavily modified water bodies

18. HMWB are ponds with an area larger than 0.5.Krhere is one such pond within
the Dauguva RBD - the pond of Padysnis HPP.

Hydromorphological conditions formed ponds larger than 0.5 Kmas well as aquatic
communities therein should be consistent with thoseatural lakes, with the exception
of ponds of hydropower plants with unnatural flattan of the water level. Accordingly,
the parameters indicative of the hydromorphologalaiments in the pond of Padysnis
HPP are failing the characterisation of maximum l@gioal potential. However,
maximum ecological potential of the biological grtd/sico-chemical quality elements in
such water bodies should conform to the high edccédgstatus criteria applicable for
natural lakes.
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Table 9. Characterisation of maximum ecologicakpbél in the pond of Padysnis HPP
which is designated as a heavily modified watenod

No. Quality Parameter Value of
element maximum
ecological

potential

Mean value of the EQR of the

Taxonomic compaosition
P ' average annual value and the

1. Biological abundance and biomass of ) >0.67
phytoplankton EQR of the maximum value of
chlorophylla
) Annual average value of total<1.30 mg/l
' PhyS|_co— General Nutrient nitrogen (N), mg/l
chemical conditions Annual average value of total
3. phosphorus (, mg/l <0.040 mg/l

The ecological potential of the heavily modifiedkhijus River stretch should be defined
following the criteria applicable for the assessmeh the types of rivers of the
corresponding catchment size and bed slope. Higlogical status by the biological
guality elements cannot be achieved in this riuez tb the absence of certain specific
habitats and changes in the natural hydrologiggihre. Monitoring data indicates that
maximum ecological potential of the biological gtyaklements should be conforming
to the values of the criteria for good ecologidatiss which are applied to natural rivers,
i.e. DSFI EQR>0.63, and LFPF0.70 (Table 9). Maximum ecological potential foeth
hydromorphological elements has to meet the caitesr good ecological status. The
maximum ecological potential requirements for tHeygico-chemical water quality
elements correspond to the good ecological staitesia for rivers with natural beds.

Table 10. Characterisation of maximum ecologicaéptal in the Nikajus River stretch
which is designated as a heavily modified watenod

No. Quality element Parameter Spatial Value/characterisation
assessment| of maximum ecological
scale potential
Taxonomic
1 composition, LE] moni_toring >0.70
abundance and age site
. . structure of fish fauna
Biological
Taxonomic
5 composition and DSFI EQR moni_toring >0.63
abundance of site
zoobenthos
There are no changes ip
the natural water flow
quantity or fluctuation
due to anthropogenic
Quantity impacts (HPP operation)
3 Hydrqmorp Hydrologi gnd .| Quantity of water, monitoring :cls 333%.0f the av_e:jage
- | hological | cal regime ynamics | site ow during a period in
of water question. However, the
flow flow quantity may not bg
less than the minimum
natural flow during the
dry period (average of
30 days).
4. River continuity River continuity stretch* Thereeamo artificial

barriers for fish
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[72)

No. Quality element Parameter Spatial Value/characterisation
assessment| of maximum ecological
scale potential
migration.
The shoreline is
meandrous, there are
shallow and deep place
5. Stru_cture of the stretch * |in the bed determining
river bed :
changes in the flow
Morpholo Sftrtl;]cture velocity and soll
gical (r)ipar(iean composition
conditions zone The zone of natural
Length and width riparian vegetation
6 of the natural stretch * (forests) covers at least
' riparian 50% of the length of the
vegetation zone shoreline of the river
bed.
Annual average
value of nitrate
7. nitrogen (NG-N), <1.30
mg/l
] Annual average
Physico- |General [Nutrient |yajye of
8. |chemical conditions| ammonium <0.10
nitrogen (NH-
N), mg/l
Annual average
value of total monitoring
9. nitrogen (N), site <2.00
mg/l
Annual average
value of
10. phosphate <0.050
phosphorus
(POy-P), mgl/l
Annual average
value of total
11. phosphorus (@, <0.100
mg/l
Annual average |monitoring site
o . value of
12. rq[fmlc biological oxygen <2.30
matter —\demand in 7 days
(BOD7), mg/l
o .|Annual average |monitoring site
13 xygenatll\ajue of dissolved 850
: on diti oxygen in water 9.
conditions (O7), mg/l

* the length of the river stretches where the patens for hydromorphological quality elements are

assessed: 0.5 km upstream and 0.5 km downstretima afonitoring site
* EQR — ecological quality ratio
Source: experts’ analysis results
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Methodology for identifying the status of surface \ater bodies

Criteria for assessment of the ecological status aiers

19. The ecological status of rivers is assessedhenbasis of physico-chemical,
hydromorphological and biological quality elementshich reflect all significant
impacts of anthropogenic activities.

The ecological status of rivers is assessed omalses of the physico-chemical quality
elements, which are parameters characterising gewenditions (nutrients, organic
matter, oxygenation): N&N, NHs-N, Niota, PO-P, Roay BOD;, and Q. Water bodies
are assigned to one of five ecological status elas®s the basis of the average annual
values of each parameter (Table 11). The critexiangin Table 11 have been agreed
with the neighbouring country Latvia.

Table 11. Ecological status classes

physico-chemical quality elements

of rivers aliogrto parameters indicative of

Parameter Criteria for ecological status classes of riversoading to
River value for parameter values for physico-chemical quality eleime
No. Quality element Paramete t reference
YP€ | conditions | ;
High Good Moderate Poor Bad
1 NOs-N, mg/l 1-3 0.90 <1.30 1.30-2.30 2.31-4.5( 4.51.60 >10.00
2 NH,-N, mg/I 1-3 0.06 <0.10 0.10-0.20 0.21-0.6( 0.6301. >1.50
Nutrient
3 conditions Niotar, M0/l 1-3 1.40 <2.00 2.00-3.00 3.01-6.0( 6.01-02/0 >12.00
4 PQ-P, mgl/l 1-3 0.03 <0.05( 0.050-0.090 0.091-0.180 18D-0.400 >0.400
5 | General Proa, Mg/l 1-3 0.06 <0.10d 0.100-0.140 0.141-0.230 D0:QI70| >0.470
6 ?ng‘;"tg'rc BOD,, mg/l | 1-3 1.80 <2.30|  2.30-3.30 3.31-5.0( 5.01-7.00 >7.00
7 . O, mg/l 1,3, 9.50 >8.50 8.50-7.50 7.49-6.00 5.933 <3.00
Oxygenation
8 O,, mg/l 2 8.50 >7.50 7.50-6.50 6.49-5.0( 4.99-2.00 2.08

Source: experts’ analysis results

The ecological status of rivers is assessed orb#sts of the following parameters
characterising hydromorphological quality elementgsich as hydrological regime
(quantity and dynamics of water flow), river coniity, and morphological conditions
(shoreline structure): quantity of flow, river contity, structure of the river bed, and
length and width of the natural riparian vegetatzone. When all parameters indicative
of the hydromorphological quality elements are @steat with the characterisation of
high ecological status, such water body is deentedbet at high ecological status
according to the hydromorphological quality elensefifable 12). When at least one
parameter for the hydromorphological quality eletadails the characterisation of high
ecological status, such water body is considerefietdailing high ecological status
according to the hydromorphological quality elensent
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Table 12. Characterisation of high ecological statfirivers according to parameters

indicative of hydromorphological quality elements
. Characterisation of high ecological
Spatial . .
. status of rivers according to parameters
No. Quality element Parametef assessme ; :
for hydromorphological quality
scale
elements
There are no alterations in the quantity
of the natural flow due to human
Quantit activities (water intake, operation of
and y HPP, water discharge from ponds, or|an
Hydrological . Quantity of | monitoring impact of the head), or fluctuation s
1 : dynamics . Lo
regime of water water flow site insignificant €10% of the average flow
flow during a period in question). However,
the flow quantity may not be less than
the minimum natural flow during the
dry period (average of 30 days).
. . River « | There are no artificial barriers for figh
2 River continuity S stretch S
continuity migration.
Structgre of « | The bed is natural (not straightened, |no
3 the river stretch
shore embankments).
bed
. : Length and
Moggggilﬁ grl]csa i?rz:ft}ﬂ?ee width of the The zone of natural riparian vegetatipn
4 natural stretch * | (forests) covers at least 70% of the
riparian length of the bed shore. The width |of
vegetation the forest zone must be at least 50 m
zone

* the length of the river stretches where the patens for hydromorphological quality elements are

assessed: rivers with the catchment area < 100-kM5 km upstream and 0.5 km downstream of the

monitoring site; rivers with the catchment areanfr@00 to 1000 ki— 2.5 km upstream and 2.5 km
downstream of the monitoring site, and rivers wité catchment area >1000 km5 km upstream and 5
km downstream of the monitoring site.

Source: experts’ analysis results

The ecological status of rivers is assessed onb#sts of the following biological
guality elements: taxonomic composition, abundamage structure of fish fauna and
taxonomic composition, abundance of zoobenthos.

The indicator used to assess the ecological stafusivers by the taxonomic
composition, abundance, age structure of fish faignaFl. Observing the average
annual value of LFI, water bodies are assignedni af five ecological status classes

(Table 13).

Table 13.Ecological status classes of rivers according teriamic composition,
abundance and age structure of fish fauna

Ri Criteria for ecological status classes of riversading to
. . iver '
Quality element Indicato type parameter values for fish fauna
High Good Moderate Poor Bad
Taxonomic composition,
abundance and age LFI 1-3 >0.93 0.93-0.71f 0.70-0.4Dp 0.39-0.11 <0.11
structure of fish fauna

Source: experts’ analysis results

The indicator used to assess the ecological stdtusers according to the taxonomic

composition and abundance of zoobenthos is DSHefng the average annual value
of DSFI EQR, water bodies are assigned to onevefdicological status classes (Table

14).
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Table 14. Ecological status classes of rivers afingrto taxonomic composition and

abundance of zoobenthos

Criteria for ecological status classes of riversating to the EQR of

Quality element Indicator T%ir parameter values for zoobenthos

High Good Moderate Poor Bad
Taxonomic
compostionand | psri | 13 | >078 | 0.77-0.64] 0.63-050 0.49-035  <0.35
zoobenthos

Source: experts’ analysis results

Criteria for assessment of the ecological status tdkes

20. The ecological status of lakes is assessedhenbasis of physico-chemical,
hydromorphological and biological quality elements.

The parameters characterising general conditiongriémts), which is a physico-
chemical element, are as follows: total nitrogen4N and total phosphorus {(R).

Water bodies are assigned to one of five ecologitatlus classes on the basis of the
average annual values of each parameter measusaghiples of the surface water layer

(Table 15).

Table 15. Ecological status classes of lakes acupritd parameters indicative of the
physico-chemical quality element

Lak Pa:am;ete Criteria for ecological status classes of lake®aling to parameter
No. Quality element Parameter -2<¢ value for values for the physico-chemical quality element

type reference

conditions| High Good Moderate Poor Bad
1 ':i;‘g}'l’ 1,2 1.00 <1.30 1.30-1.80 1.81-2.3 2.31-3.00 >3.00
Ntolah _ _ _

2 eneral Nutrient mgl 3 0.75 <0.90 0.90-1.20 1.21-1.60 1.61-2.00 >2.00
3 conditions %aﬁ 1,2 0.020 <0.040 | 0.040-0.060 0.061-0.090 0.092@J1 >0.140
4 2";,“ 3 0.015 <0.030 0.030-0.05p 0.051-0.0f0 0.071-0.106-0.100

Source: experts’ analysis results

The ecological status of lakes is assessed on dbis lof the following parameters
indicative of hydromorphological quality elementsych as hydrological regime
(quantity and dynamics of water flow) and morphataf conditions (structure of the
lake shoreline): changes in the water level, ditema of the shoreline, the length of the
natural riparian vegetation zone. When all pararseter the hydromorphological
quality elements are consistent with the charasaédn of high ecological status, such

water body

is deemed to be at high ecological staaccording to the

hydromorphological quality elements (Table 16). Wia least one parameter for the
hydromorphological quality elements fails the cletgasation of high ecological status,
such water body is considered to be failing higblagical status according to the

hydromorphological quality elements.
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Table 16. Characterisation of high ecological stat@i lakes according to parameters
indicative of hydromorphological quality elements

Characterisation of high ecological status of lakes
No. Quality element Parameter according to parameters for hydromorphological
quality elements
There is no unnatural decrease in the water lehel |(
level has not been lowered, there is no intake atevy,
or changes are insignificant (the level is not lotan
Quantity ch the natural minimum average annual water level)| or
anges . LA X
Hydrological and_ in the there is no anthropog_enlc impact which would
1 ; dynamics determine the said alteration of the water level.
regime water : .
of water level There is no unnatural fluctuation of the water leve
flow (fluctuation conditioned by operation of HPRP
constructed on an effluent or tributary of the lalar
such fluctuation is within the limits of the minimmu
and maximum natural average annual water level.
Changes | The shoreline is natural (not straightened, theeena
2 in the shore embankments), or changes are insignificeido(
. shoreline | of the lake shoreline).
Morphological Shoreline
conditions | Structure hength Ofl
3 of the lake | t r? gﬁgjr:a The zone of natural riparian vegetation (forestaets
paria at least 70% of the length of the lake shoreline.
vegetation
zone

Source: experts’ analysis results

The ecological status of lakes is assessed on dbes lof the following parameter
indicative of biological quality elements, such #se taxonomic composition,
abundance and biomass of phytoplankton: the avexageal value and the maximum
value of chlorophylb. Observing the mean of the EQR of the annual geevalue and

of the EQR of the maximum value of the parametetewbodies are assigned to one of
five ecological status classes (Table 17).

Table 17.Ecological status classes of lakes according t@mnamic composition,
abundance and biomass of phytoplankton

Lake Criteria for ecological status classes of lake®etiag
Quality element Parameter type to the EQR of parameter values for phytoplanktor
High Good Moderate Poor Bad
Taxonomic Chlorophylla (the
composition, mean of the EQR
abundance and of the annual 1-3 >0.67| 0.67-0.33 0.32-0.14 0.13-0.07  <O0.(
biomass of average value and
phytoplankton of the EQR of the
maximum value)

Source: experts’ analysis results

Criteria for assessment of the ecological potentiaf heavily modified water bodies

21. The ecological potential of the Nikajus Riveegh, which has been designated as a

heavily modified water body,

hydromorphological and biological quality elements.

Is assessed on theisba$ physico-chemical,

The parameters indicative of physico-chemical dquaklements, such as general
conditions (nutrients, organic matter, oxygenationyed to assess the ecological
potential of the heavily modified Nikajus Riveredtth are as follows: N&N, NHs-N,

Niotay PO-P, Rota, BOD;, and Q. The water body is assigned to one of five ecahalgi
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potential classes on the basis of the average awalugs of each parameter (Table 18).

Table 18. Ecological potential classes of the Hgawiodified Nikajus River stretch
according to parameters indicative of physico-cluajuality elements

Criteria for ecological potential classes accordmgarameter values fo
Type of physico-chemical quality elements
No. Quality element Parameter  water
body Maximum Good Moderate Poor Bad
1 NOs-N, mg/l 1 <1.30 1.30-2.30 2.31-4.50 451-10.00 0.80
2 NH,-N, mg/I 1 <0.10 0.10-0.20 0.21-0.60 0.61-1.50 81.5
Nutrient
3 conditions Niotary M0/l 1 <2.00 2.00-3.00 3.01-6.00 6.01-12.00 >Q2.
4 General PQ-P, mg/l 1 <0.050 0.050-0.09 0.091-0.180 0.18D@.4 >0.400
5 Piotary Mg/l 1 <0.100 0.100-0.149  0.141-0.230  0.231-0.470>0.470
6 organic | pon g 1 <2.30 2.30-3.30 3.31-500  5.01-7.0p >7.0
matter
7 Oxygenation @ mgl/l 1 >8.50 8.50-7.50 7.49-6.00 5.99-3.0p <3.0

Source: experts’ analysis results

The ecological potential of the heavily modifiedkBjus River stretch is assessed on the
basis of the following parameters indicative of toydorphological quality elements,
such as hydrological regime (quantity and dynanoicsvater flow), river continuity,
and morphological conditions (shoreline structugg)antity of flow, river continuity,
structure of the river bed, length of the natuighman vegetation zone. When all
parameters for the hydromorphological quality eleteeare consistent with the
characterisation of maximum ecological potentiathswater body is deemed to be of
maximum ecological potential according to the hydoophological quality elements
(Table 19). When at least one parameter for thedmgdrphological quality elements
fails the characterisation of maximum ecologicalteptial, such water body is
considered to be failing maximum ecological pot@ntiaccording to the
hydromorphological quality elements.

Table 19. Characterisation of maximum ecologicakeptal of the heavily modified
Nikajus River stretch according to parameters iatie of hydromorphological quality
elements

. Characterisation of maximum
Spatial ! : .
. ecological potential according to
No. Quality element Parameter | assessme .
parameters for hydromorphological
scale )
quality elements
There are no alterations in the quantity
of the natural flow due to humagn
Quantity activities (operation of HPP) ar
1 i 0, h
Hydrological and_ Quantity of water| monitoring fluctuat|o!1 IS S30A’.0f the averagq
1 . dynamics : flow during a period in question.
regime flow site .
of water However, the flow quantity shall not
flow be less than the minimum natural flgw
during the dry period (average of 30
days).
2 River continuity River continuity|  stretch % There are no artificial barriers for figh
migration.
The shoreline is meandrous, there are
3 Morphologica| Shore Structure of the stretch * shallow and deep places in the hed
conditions | structure river bed determining changes in the flow
velocity and soil composition.




28

Characterisation of maximum

Spatial ecological potential according to
No. Quality element Parameter | assessme 9 P 9
scale parameters for hydromorphological

quality elements
The zone of natural riparian vegetation
Length of the stretch * (forests) covers at least 50% of the
4 natural riparian length of the bed shoreline.
vegetation zone

* the length of the river stretches where the patens for hydromorphological quality elements are
assessed: 0.5 km upstream and 0.5 km downstretima afonitoring site
Source: experts’ analysis results

The ecological potential of the heavily modifiedkBjus River stretch is assessed on the
basis of the following parameters indicative oflbgical quality elements: taxonomic
composition, abundance, age structure of fish faam@ taxonomic composition and
abundance of zoobenthos.

The indicator used to assess the ecological stdtthee heavily modified Nikajus River
stretch according to the taxonomic composition,nalamce, age structure of fish fauna
is the LFIl. The water body is assigned to one o ®cological status classes on the
basis of the average annual value of the LFI (Ta@B)e

Table 20. Ecological potential classes of the Hgawiodified Nikajus River stretch
according to taxonomic composition, abundance gedst&ructure of fish fauna

Type of | Criteria for ecological potential classes accordmgarameter
Quality element Indicator water values for fish fauna
body Maximum Good Moderate Poor Bad
Taxonomic
composition,
abundance and age LFlI 1 >0.71 0.70-0.40 0.39-0.20 0.19-0.10 <0.10
structure of fish
fauna

Source: experts’ analysis results

The indicator used to assess the ecological pateotirivers designated as heavily
modified water bodies according to the taxonomienposition and abundance of
zoobenthos is the DSFI. Water bodies are assigmexhé of five ecological potential
classes on the basis of the average annual valire @SFI EQR (Table 21).

Table 21.Ecological potential classes of the heavily modifidikajus River stretch
according to the taxonomic composition and abunelafizoobenthos

Type of | Criteria for ecological potential classes accordmthe EQR
Quality element Indicator water of parameter values for zoobenthos

body Maximum Good Moderate Poor Bad

Taxonomic
composition and
abundance of
zoobenthos
Source: experts’ analysis results

DSFI 1 >0.64 0.63-0.50 0.49-0.36 0.35-0.21 <0.21

22. The ecological potential of Padysnis HPP poesighated as a heavily modified
water body is assessed on the basis of physicoichkamd biological quality elements.

The parameters indicative of physico-chemical dquaklements, such as general
conditions (nutrients, organic matter, oxygenationyed to assess the ecological
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potential of Padysnis HPP pond designated as ailheawdified water body are as
follows: Niotas @and Ry The water body is assigned to one of five ecalalgpotential
classes on the basis of the average annual vafuesch parameter in samples of the
surface water layer (Table 22).

Table 22. Ecological potential classes of the Hgawodified pond of Padysnis HPP
according to parameters indicative of physico-cluamjuality elements

Type of Criteria for ecological potential classes by pargmealues for physico-
No. Quality element Parameter water chemical quality elements
body Maximum Good Moderate Poor Bad
Ntotaly
1 General ' mg/| 1 <1.30 1.30-1.80 1.81-2.30 2.31-3.00 >3.00
data Nutrients P
2 n;Dgt]alll 1 <0.040 0.040-0.060 0.061-0.09p 0.091-0.140>0.140

Source: experts’ analysis results

The parameters for assessing the ecological patesftiPadysnis HPP pond, which is
identified as a heavily modified water body, aca@ogdto biological quality elements,
such as the taxonomic composition, abundance amadass of phytoplankton, is the
average annual value and the maximum value of eplyll a. Observing the mean of
the EQR of the annual average value and of the EQfhe maximum value of
chlorophyll a, the water body is assigned to one of five ecalalgpotential classes

(Table 23).

Table 23. Ecological potential classes of the Hgawiodified pond of Padysnis HPP
according to taxonomic composition, abundance amh&ss of phytoplankton

Quality Type of | Criteria for ecological potential classes accordmthe
clement Parameter water EQR of parameter values for phytoplankton
body | Maximum| Good | Moderaté Poor Bad
Chlorophylla
Taxonomic | (the mean of the
composition, EQR of the
abundance and annual average 1 >0.67 0.67-0.33 0.32-0.14 0.13-0.07 <0.07
biomass of | value and of the
phytoplankton EQR of the
maximum value)

Source: experts’ analysis results

Criteria for assessment of the chemical status otiface waters

23. “Good surface water chemical status” meanschemical status required to meet
the environmental objectives for surface waterspamt to the Law of the Republic of
Lithuania on Water (Zin., 1997, No. 104-2615; 208®, 36-1544), i.e. the chemical
status achieved by a body of surface water in whastcentrations of pollutants do not
exceed the environmental quality standards estaalisn relevant legislation setting

environmental quality standards at the Community mational level.

The chemical status of surface waters is dividéal two quality classes. Where a body
of water achieves compliance with all environmentadlity standards established under
relevant Community and national legislation set@myironmental quality standards, it
is classified as achieving good chemical statdsnot, the body is recorded as failing

good chemical status.

The criteria for assessing the chemical statusudfase waters are the environmental
guality standards of specific pollutants (prioryd other regulated substances) listed in
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Annexes 1 and 2 to the Wastewater Management Regulapproved by Order No.
D1-236 of the Minister of Environment of the Repahsf Lithuania of 17 May 2006
(Zin., 2006, No. 59-2103; 2010, No. 59-2938) ireegiving water body.

Status classification rules for surface water bod®e

24. The status of surface water bodies shall Issifiad as follows:

24.1. Identification of the status of surface watedies encompasses assessment of
their ecological status (or ecological potential dstificial and heavily modified water
bodies) and chemical status. The status of thervbetey shall be determined by the
poorer of its ecological status and chemical stagssgning the water body to one of the
two classes: conforming to good status or failingdystatus.

24.2. The ecological status of rivers and laked &ieaclassified into five classes: high,
good, moderate, poor and bad. The level of confidem the assessment of the
ecological status can be high, medium and low.

24.3. When parameters indicative of biological ahgsico-chemical quality elements
meet the criteria for high ecological status andrapeeters indicative of
hydromorphological quality elements meet the aatésr high ecological status as well,
the ecological status of the water body shall lggh laind the level of confidence in the
status assessment shall be high.

24.4. When only parameters indicative of hydromotpgical quality elements fail the
characterisation of high ecological status mearevpdrameters indicative of biological
and physico-chemical quality elements do meet titeria for high ecological status,
the ecological status of the water body shall bedgand the level of confidence in the
status assessment shall be medium.

24.5. When parameters indicative of biological andphysico-chemical quality
elements fail the criteria for high ecological sgtthe assessment of the ecological
status of the water body shall not consider pararadbr hydromorphological quality
elements, except in the cases specified in parbhgrap.6.2, 24.6.3, 24.6.5, 24.6.6 and
24.9 of these rules.

24.6. When at least one parameter indicative ofobioal and/or physico-chemical

quality elements fails the criteria for high ecotay status but meets the criteria for
good ecological status meanwhile the values of roffaameters for biological and
physico-chemical quality elements do meet the raitéor high ecological status, the
ecological status of the water body shall be cleskin the following way depending

on the water quality element:

24.6.1. when at least both one parameter indicativigiological quality elements and
one parameter indicative of physico-chemical quadlements fail the criteria for high
ecological status but meet the criteria for gooalagical status, the ecological status of
the water body shall be good and the level of ctanfce in the status assessment shall
be high;

24.6.2. when only one of a few parameters indieabifvbiological quality elements fails
the criteria for high ecological status but theatigke deviation (in per cendf its value
from the lowest value in the range of the critéoiagood ecological status is equal to or
higher than 50 per cent of the absolute differebetveen the lowest value and the
highest value in the range of the criteria for gammblogical status and parameters
indicative of hydromorphological quality elements oheet the criteria for high status,
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the ecological status of the water body shall lggh laind the level of confidence in the
status assessment shall be medium; when the datailsable only for one parameter
indicative of biological quality elements, the léevef confidence in the status
assessment shall be low;

24.6.3. when only one of a few parameters indieativbiological quality elements fails
the criteria for high ecological status but theatieke deviation (in per cent) of its value
from the lowest value in the range of the critéoiagood ecological status is equal to or
higher than 50 per cent of the absolute differebewveen the lowest value and the
highest value in the range of the criteria for gaablogical status and parameters
indicative of hydromorphological quality elementsl fthe criteria for high ecological
status, the ecological status of the water bodit beagood and the level of confidence
in the status assessment shall be medium; wherdatee is available only for one
parameter indicative of biological quality elemente level of confidence in the status
assessment shall be low;

24.6.4. when only one of a few parameters indieabifvbiological quality elements fails
the criteria for high ecological status but theatieke deviation (in per centf its value
from the lowest value in the range of the critéolagood ecological status is lower than
50 per cent of the absolute difference betweenaivest value and the highest value in
the range of the criteria for good ecological Hatine ecological status of the water
body shall be good and the level of confidencénendtatus assessment shall be low;

24.6.5. when only one of a few parameters indieat¥ physico-chemical quality
elements fails the criteria for high ecologicaltgsabut the relative deviation (in per
cent)of its value from the lowest value in the rangeha criteria for good ecological
status is equal to or lower than 25 per cent oftbsolute difference between the lowest
value and the highest value in the range of thteraiifor good ecological status (in the
case of dissolved oxygen and water transparencyal ¢o or higher than 75 per cent of
the absolute difference between the lowest valukethe highest value in the range of
the criteria for good ecological status) and patansandicative of hydromorphological
quality elements do meet the criteria for high egalal status, the ecological status of
the water body shall be high and the level of aterice in the status assessment shall
be medium; when the data is available only for pagameter indicative of biological
guality elements, the level of confidence in thesd assessment shall be low;

24.6.6. when only one of a few parameters indieat¥ physico-chemical quality
elements fails the criteria for high ecologicaltgsabut the relative deviation (in per
cent)of its value from the lowest value in the rangeha criteria for good ecological
status is equal to or lower than 25 per cent oftbsolute difference between the lowest
value and the highest value in the range of thteraiifor good ecological status (in the
case of dissolved oxygen and water transparencyal ¢o or higher than 75 per cent of
the absolute difference between the lowest valukthe highest value in the range of
the criteria for good ecological status) and patansandicative of hydromorphological
guality elements fail the criteria for high ecologi status, the ecological status of the
water body shall be good and the level of configeimcthe status assessment shall be
medium; when the data is available only for oneapuater indicative of biological
guality elements, the level of confidence in thesd assessment shall be low;

24.6.7. when only one of a few parameters indieat¥ physico-chemical quality
elements fails the criteria for high ecologicaltgsabut the relative deviation (in per
cent) of its value from the lowest value in thegarof the criteria for good ecological
status is higher than 25 per cent of the absolifitereince between the lowest value and
the highest value in the range of the criteriagood ecological status (in the case of
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dissolved oxygen and water transparency — lowen ffaper cent of the absolute
difference between the lowest value and the highasi in the range of the criteria for
good ecological status), the ecological statushefwater body shall be good and the
level of confidence in the status assessment Badbw;

24.6.8. when at least two parameters indicativebiotogical or physico-chemical
quality elements fail the criteria for high ecologji status but meet the criteria for good
ecological status, the ecological status of theewbbdy shall be good and the level of
confidence in the status assessment shall be medium

24.7. When at least one parameter indicative ofobioal and/or physico-chemical
quality elements fails the criteria for good ecadady status but meets the criteria for
moderate ecological status meanwhile the valuedhafr parameters for biological and
physico-chemical quality elements do meet the raiteor good ecological status, the
ecological status of the water body shall be asskas follows:

24.7.1. when at least both one parameter indicatii@ological quality elements and
one parameter indicative of physico-chemical quadlements fail the criteria for good
ecological status but meet the criteria for modemtological status, the ecological
status of the water body shall be moderate andetw of confidence in the status
assessment shall be high;

24.7.2. when only one of a few parameters indieabifvbiological quality elements fails
the criteria for good ecological status but thatreé deviation (in per centf its value
from the lowest value in the range of the critdoiemoderate ecological status is equal
to or higher than 50 per cent of the absolute difiee between the lowest value and the
highest value in the range of the criteria for nratke ecological status, the ecological
status of the water body shall be good and thel le¥econfidence in the status
assessment shall be medium; when the data is bhailanly for one parameter
indicative of biological quality elements, the lévef confidence in the status
assessment shall be low;

24.7.3. when only one of a few parameters indieabifvbiological quality elements fails
the criteria for good ecological status but thatreé deviation (in per centf its value
from the lowest value in the range of the critdoiamoderate ecological status is lower
than 50 per cent of the absolute difference betwhenlowest value and the highest
value in the range of the criteria for moderatel@gioal status, the ecological status of
the water body shall be moderate and the levebafidence in the status assessment
shall be low;

24.7.4. when only one of a few parameters indiea¥ physico-chemical quality
elements fails the criteria for good ecologicakistabut the relative deviation (in per
cent) of its value from the lowest value in the ganof the criteria for moderate
ecological status is equal to or lower than 25qaeert of the absolute difference between
the lowest value and the highest value in the raofyehe criteria for moderate
ecological status (in the case of dissolved oxymeth water transpareneyequal to or
higher than 75 per cent of the absolute difference betwtbenlowest value and the
highest value in the range of the criteria for nratie ecological status), the ecological
status of the water body shall be good and thel le¥econfidence in the status
assessment shall be medium; when the data is bhailanly for one parameter
indicative of biological quality elements, the lévef confidence in the status
assessment shall be low;

24.7.5. when only one of a few parameters for mioyshemical quality elements fails
the criteria for good ecological status but thatreé deviation (in per cendf its value
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from the lowest value in the range of the critéoimamoderate ecological status is higher
than 25 per cent of the absolute difference betwhenlowest value and the highest
value in the range of the criteria for moderatel@gioal status (in the case of dissolved
oxygen and water transparency — lower than 75ceet of the absolute difference
between the lowest value and the highest valukarrange of the criteria for moderate
ecological status), the ecological status of théewhody shall be moderate and the
level of confidence in the status assessment Badbw;

24.7.6. when at least two parameters indicativeiological and/or physico-chemical
quality elements fail the criteria for good ecolmi status but meet the criteria for
moderate ecological status, the ecological statute water body shall be moderate
and the level of confidence in the status assedsshet be medium.

24.8. When parameters indicative of biological quatlements meet the criteria for
high or good ecological status but the ecologitatius is more than one class poorer by
one or more parameters indicative of physico-chahgaality elements, the ecological
status of the water body shall be one class hitier indicated by the values of the
parameters for physico-chemical quality elementafy of the parameters for physico-
chemical quality elements which shows a pooreusjaand the level of confidence in
the status assessment shall be low.

24.9. When parameters indicative of physico-chehgjuoality elements meet the criteria
for high or good ecological status but the ecolaggtatus is more than one status class
poorer by parameters indicative of biological giyadilements (or any of the parameters
for biological quality elements which shows a po@tatus), the ecological status of the
water body shall be assessed as follows:

24.9.1. when the ecological status is more thanstatls class poorer by parameters
indicative of biological quality elements (or anfytbe parameters for biological quality
elements which indicates a poorer status) than drarpeters indicative of physico-
chemical quality elements, meanwhile parameterscatide of hydromorphological
quality elements conform to the characterisatiohigh ecological status, the ecological
status of such water body shall not be subjectassdication. In such case it is highly
likely that the sample of the status analysis ddtthe water body or the analysis site
has not been representative and hence analydie status of the water body has to be
conducted anew or another representative sitdnéoanalysis has to be selected,;

24.9.2. when the ecological status is one stamssgboorer by parameters indicative of
biological quality elements (or any of the paramet®r biological quality elements
which indicates a poorer status) than by parametehgative of physico-chemical
quality elements, meanwhile parameters indicatifehwydromorphological quality
elements fail the characterisation of high ecolalgatatus, the ecological status of the
water body shall be determined by the values ofpdn@meters for biological quality
elements and the level of confidence in the stassessment shall be low if the
ecological status is one class poorer by one paesmer medium if the ecological
status is one class poorer by several parameters;

24.9.3. when the ecological status is more thanstatls class poorer by parameters
indicative of biological quality elements (or anfytbe parameters for biological quality
elements which indicates a poorer status) than drpeters indicative of physico-
chemical quality elements, meanwhile parameterscatide of hydromorphological
quality elements fail the characterisation of haglological status, the ecological status
of the water body shall be determined by the vahfethe parameters for biological
quality elements and the level of confidence indtadus assessment shall be low.
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24.10. When parameters indicative of biologicalldqualements meet the criteria for
high ecological status but the ecological statusnis status class poorer by parameters
indicative of physico-chemical quality elements,amehile parameters indicative of
hydromorphological quality elements fail the chagaesation of high ecological status,
the ecological status of the water body shall bedgand the level of confidence in the
status assessment shall be medium.

24.11. When parameters indicative of both bioldgaad physico-chemical quality
elements fail the criteria for good ecological ssabut meet the criteria for moderate,
poor or bad ecological status, the ecological stafuthe water body shall be assessed
as follows:

24.11.1. when the same ecological status clasxlisated by the values of parameters
for both biological and physico-chemical qualitgmlents, the status of the water body
shall be determined by these parameter valueshenbbvel of confidence in the status
assessment shall be high;

24.11.2. when the ecological status is one stdass oorer by at least one of a few
parameters indicative of physico-chemical qualiteneents than by parameters
indicative of biological quality elements, the emgital status of the water body shall be
determined by the values of the parameters indieatf biological quality elements (or

any of the parameters for biological quality eletsemhich indicates a poorer status)
and the level of confidence in the status assedssheil be medium;

24.11.3. when the ecological status is two statasses poorer by at least one of a few
parameters indicative of physico-chemical qualiteneents than by parameters
indicative of biological quality elements, the emgital status of the water body shall be
determined by the values of the parameters indieatf biological quality elements (or
any of the parameters for biological quality eletsemhich indicates a poorer status)
and the level of confidence in the status assedssheii be low;

24.11.4. when the ecological status is one stdass poorer by parameters indicative of
biological quality elements (or any of the paramet®r biological quality elements
which indicates a poorer status), the ecologicatust of the water body shall be
assessed as follows:

24.11.4.1. when only one of a few parameters itidieaof biological quality

elements fails the criteria for moderate ecologgtatus but the relative deviation (in
per cent) of its value from the lowest value in tlamge of the criteria for poor
ecological status is equal to or higher than 50qemt of the absolute difference
between the lowest value and the highest valuéénrange of the criteria for poor
ecological status, the ecological status of theemabdy shall be moderate and the level
of confidence in the status assessment shall bé&umegvhen the data is available only
for one parameter indicative of biological qualégments, the level of confidence in
the status assessment shall be low;

24.11.4.2. when only one of a few parameters itidieaof biological quality
elements fails the criteria for moderate ecologgtatus but the relative deviation (in
per cent)of its value from the lowest value in the rangetlé¢ criteria for poor
ecological status is lower than 50 per cent ofabsolute difference between the lowest
value and the highest value in the range of theerai for poor ecological status, the
ecological status of the water body shall be pookthe level of confidence in the status
assessment shall be low;

24.11.4.3. when at least two parameters indicatid@ological quality elements
fail the criteria for moderate ecological status tmeet the criteria for poor ecological
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status, the ecological status of the water bodyt bleapoor and the level of confidence
in the status assessment shall be medium;

24.11.4.4. when only one of a few parameters itidieaof biological quality

elements fails the criteria for poor ecologicaltstabut the relative deviation (in per
cent)of its value from the lowest value in the rangeteria for bad ecological status
is equal to or higher than 50 per cent of the altedlifference between the lowest value
and the highest value in the range of the critienidbad ecological status, the ecological
status of the water body shall be poor and thelleveconfidence in the status
assessment shall be medium; when the data is bhailanly for one parameter
indicative of biological quality elements, the lévef confidence in the status
assessment shall be low;

24.11.4.5. when only one of a few parameters itidieaof biological quality
elements fails the criteria for poor ecologicaltstabut the relative deviation (in per
cent) of its value from the lowest value in thegarof the criteria for bad ecological
status is lower than 50 per cent of the absoluferdnce between the lowest value and
the highest value in the range of the criteriatiad ecological status, the ecological
status of the water body shall be bad and the lgvebnfidence in the status assessment
shall be low;

24.11.4.6. when at least two parameters indicativi@ological quality elements
fail the criteria for poor ecological status butehée criteria for bad ecological status,
the ecological status of the water body shall be drad the level of confidence in the
status assessment shall be medium.

24.12. When the ecological status is two statussels poorer by parameters indicative
of biological quality elements (or any of the paedens for biological quality elements
which indicates a poorer status) than by parametehgative of physico-chemical
qguality elements, the ecological status of the wately shall be determined by the
values of the parameters for biological qualityredaits and the level of confidence in
the status assessment shall be low.

24.13. When there is no data available on parasételicative of biological quality
elements, the ecological status of the water b¢dyl $e determined by the value of
parameters indicative of physico-chemical qualigneents which is attributed to the
poorest status class and the level of confidentiedrstatus assessments shall be:

24.13.1. low when the ecological status is assessdtie basis of modelling results or
when a poorer status is indicated by the value rd§y @ne parameter for physico-
chemical quality elements which was obtained duanalysis;

24.13.2. medium when the values of at least twarmpaters for physico-chemical
quality elements which were obtained during analysilicate a poorer ecological status
and belong to the same ecological status class.

24.14. The ecological potential of heavily modifiwdter bodies shall be classified into
maximum, good, moderate, poor and bad. The levebofidence in the assessment of
the ecological potential shall be determined olbisgrthe classification rules for the

ecological status of rivers and lakes given in gaaphs 24.3-24.11.

24.15. Surface water bodies shall be assignedeabthe two chemical status classes:
conforming to good status or failing good statusuiface water body shall be deemed
to be at good chemical status when concentratibali substances listed in Annexes 1
and 2 to the Wastewater Management Regulation doemoeed the maximum
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allowable concentrations. A surface water body Ishal deemed to be failing good
chemical status when the concentration of at leastsubstance listed in Annexes 1 and
2 to the Wastewater Management Regulation exceblds maximum allowable
concentration.

24.16. The precision of the ecological status andlogical potential established
corresponds to the precision of measurements @npeters indicative of the quality
elements used for the classification.

Status assessment methods should be agreed betwaetnies, i.e. intercalibrated, so
that the ecological status and ecological poterdfalvater bodies is assessed in the
same way.

SECTION Il. GROUNDWATER BODIES

25. There are two groundwater bodies (GWB) wittie Dauguva RBD (Figure 5):
Dauguva GWB of Upper-Middle Devonian deposits (codd001004500) and
Dauguva GWB of Quaternary deposits of South-Eastéithuania (code:
LTO05004500).

These GWB were identified taking into account ooemce of productive aquifers
where the largest volume of groundwater is abstthct

Status of groundwater wellfields

26. The largest amount of groundwater within theittey of the Dauguva RBD is
abstracted from a deeply situated Sventoji-Upnirkpiifer complex which has limited
hydraulic connection with surface water bodiesrdfae the boundaries of the GWB
within this RBD do not coincide with the boundar@sthe surface water basins (see
Figure 5). Data on the areas of the GWB is givehahle 24.

Table 24. Groundwater bodies in the Dauguva RBD

GWEB Area of the groundwater body
km® % of the RBD area
1. GWB of Quaternary deposits of South- 1122.134 63.9
Eastern Lithuania (Dauguva)
2. GWB of Upper-Middle Devonian deposits 752.8223 36.1
(Dauguva)
Total: 1 874.9563 100

Source: Register of the Earth Entrails of the L@&8 experts’ calculations

43 wellfields situated within the Dauguva RBD were the Register of the Earth
Entrails as on 1 April 2010 in Quaternary (Q) aneeroji-Upninkai (3. Sv-up)
aquifers (aquiferous complexes) (Figure 7). Theydatr are Visaginas and Zarasai
wellfields which abstract groundwater from Sventdjininkai aquifer. More detailed
information about the distribution of groundwateglifields in groundwater bodies and
aquifers within this RBD is provided in Table 25.



37
Table 25. Groundwater wellfields in the Dauguva RBD

. Number of
GWB Geo:ﬁglgaldir;grex o groundwater

d wellfields
GWB of Upper-Middle Devonian deposits (Dauguva)) Q 12
D3..8v-up 9

Total in GWB: 21(48.8)
GWB of Quaternary deposits of South-Eastern Q 20
Lithuania (Dauguva) Da.8V-Up 2

Total in GWB: 22 (51.2)
Total in RBD: 43

* per cent of the number of groundwater wellfieldshin the RBD
Source: Register of the Earth Entrails of the L@8 experts’ estimations

Abstraction of groundwater in individual groundwateellfields during recent years has
been varying between a few hundreds and severalséindls riid. The average
abstraction within the RBD totals to 9 19%/ch(Table 26).
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Figure 6. Groundwater bodies in the Dauguva RBD
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Wellfields in Dauguva RBD

DAUGPILIS

©2008-2010 Aplinkos apsaugos agentira
© 2008-2010 Lietuvos geologijos tarnyba
© Nacionaliné Zemes tarnyba prie ZUM, SZNS_GD|

g

B10LT, 2010

LATVIA
N
WE
Dusetos 2 )
=, /\
Lielupé RBD A~
Nemunas RBD
GWB of Upper-Middle Visaginas
Devonian deposits ®
Dauguva) ¢ 24
‘ 2
Anyksciai Utena o
-l
Ll
[21]
Vidzy
Legend .
Ignalina
Wellfield and productive aquifer ®
P q ..

o GWB .of anternary

® D32%v-up .depo.s,lts of South-

Eastern Lithuania

boundaries of RBD (Dauguva)

20 km

Figure 7. Groundwater wellfields in the Dauguva RBD

Table 26. Water abstraction in groundwater wellgeih the Dauguva RBD

Groundwater abstraction*
GWB Geological index of % from the 0 70D (112
the aquifer m*/day volume abstracte volume.
in the GWB abstracted in thé
RBD
GWB of Upper- Q 161 1.9 1.8
Middle Devonian D3.8v-up 8 232 98.1 89.6
deposits (Dauguva) Total in GWB: 8 393 100.0 91.3
GWB of Quaternary Q 778 97.5 8.5
deposits of South- D3 ,8v-up 20 2.5 0.2
Eastern Lithuania
(Dauguva) Total in GWB: 798 100.0 8.7
Total in RBD: 9191

* average of the peri

od 2008-2009

Source: Register of the Earth Entrails of the LG8 experts’ estimations

Significant groundwater resources within the Dawg®RBD have been surveyed and
approved observing the procedure laid down by t6& land total to 64 010 Yday

(Table 27).
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Table 27. Demand and resources of groundwateeibduguva RBD

Demand of Groundwater
Average abstractiof groundwater resources
GWB of groundwater in for 2015, surveyed and
2008-2009, rfiday thousand approved,
m/day* thousand rfiday
GwB Qf Upper-Middle Devonian 8393 9526 63 900
deposits (Dauguva)
GWB of Quaternary deposits of South-
Eastern Lithuania (Dauguva) 798 425 510
Total: 9 191 (14.4) 9 951 (15.5 64 010

* Data provided by SWECO-BKG-LSPI; figure in bratkeepresents percentage from the volume of the
approved resources.

The data in the table above shows that the groutedwalume currently abstracted
within the Dauguva RBD accounts for 14.4% of therveyed and approved
groundwater resources. In future (2015) this volucoeld go up to 15.5% of the
surveyed and approved groundwater resources. mtlisates good quantitative status
of the groundwater bodies and wellfields becausegtioundwater resources are much
more abundant than the current or planned grouredvadistraction.

The qualitative status of the groundwater bodias vaellfields in the Dauguva RBD is
also good, there are no major problems relatede@toundwater quality in this RBD.

SECTION Ill. IMPACT OF CLIMATE CHANGE ON SURFACE WA TER
BODIES AND GROUNDWATER WELLFIELDS

27. During the study, climate forecasts were deuado for Utena, a Lithuanian
meteorological station situated closest to the DaagRBD. Prognostic values of the
weather temperature, precipitation amount, mininmatative humidity, wind speed and
sunshine duration for all months for the years 20010 and 2011-2020 were estimated
and compared to the climate norm values (1971-2000)

It was established that impacts of the climatid¢decon the variation of water quality in
the Dauguva RBD should be of minor importance. Aransignificant impact on the
quality can be expected only in the event of chasfgle precipitation and evaporation
ratio.

The analysis of the predicted changes of the cianglements during the first two
decades of the 2kcentury during individual seasons demonstratedathewing:

27.1.The weather temperature in the Dauguva RBD wilribmg during all seasons.
The most significant changes in the weather tentpexare forecasted for winters (up
to 2 °C) and springs (up to 1.5 °C), meanwhile gkarduring other seasons will not be
higher than 1 °C;

27.2.The annual precipitation in Lithuania in 2001-20&01 be lower (39.0 mm) as
compared to the end of the ™®@entury. Increase of precipitation by 15-26 mm is
expected in the second decade of th& @&intury. The amount of precipitation should
increase at the beginning of the year and go dowthe second half of summer and at
the beginning of autumn.

27.3.No significant changes in the annual average ruwoffin the runoff during
individual seasons and months until 2020 due toatke changes are expected. Potential
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major changes forecasted in the Dauguva RBD aratecklto potential runoff
distribution during a year and to the ratio of domstituents of the water balance.

27.4.River runoff modelling results showed that in 20@@ runoff will be more

naturally regulated than it is today (the maximumaff values will be lower and the
minimum ones — higher than today) hence reducedmuam runoff of floods and high
waters as well as generally increased runoff duomgwaters is expected.

27.5.Earlier beginning of spring floods is expected a2020 in the rivers of the
Dauguva RBD due to climate changes (floods wikonfbegin already in winter but will
last longer ending at the same time as today).

27.6.Groundwater flow in the Dauguva RBD will remainrfgistable in 2020. Slight
changes are expected both in the values and idishéution of flow during a year.

27.7.In 2020, the maximum water level of the lakes wWatger feeding basins in the
Dauguva RBD during a flood can be lower. No majuairgyes in the annual average of
the water level in the Dauguva RBD are expected.

27.8.As from 1961, droughts in the Dauguva RBD have lmurring every 3.5 years
(i.e. two droughts in seven years) on average.ly,dteere has been a growing tendency
to have more frequent, prolonged and more interdiigaghts.

27.9.Droughts in 2002 and 2006 were especially strordjlang and made the most
powerful (up to now) impact on the river runoff imne Dauguva RBD — many small
tributaries of the Dauguva stopped flowing at all.

27.10. Available information allows assuming that the temcly of more frequent
prolonged and strong droughts that result in deered the river runoff and water level
of lakes will also remain in the coming years.

27.11. Prognostic scenarios indicate that definitely mowasiderable climate changes
will be occurring in future. However, the changesghe climatic factors forecasted until
2020 are not expected to have a significant impadhe water balance, runoff regime
and water quality and hence will not prevent thiaient of the water protection
objectives at this stage.

CHAPTER Ill. SUMMARY IMPACTS OF ECONOMIC ACTIVITIES

SECTION I. SIGNIFICANT IMPACT ON RIVERS AND LAKES

28. A significant impact is the impact of an ecomoractivity which results in a
(potential) failure to meet the requirements food@cological and/or chemical status.
Drivers of significant impacts include loads fromeopollution source or aggregate
pollution from a number of sources, as well as bgusrphological changes in water
bodies due to the straightening of river beds andrgact of HPP. When the impact of
anthropogenic activities persists even after thduction of the basic measures, such
water bodies are designated as water bodies atandksupplementary measures are
provided for to achieve good ecological status/pidktherein.

Pollution loads and their impact on the status of ater bodies

29. Pollution sources exerting significant impaerge those which individually or
together determine lower than good ecological stafwater bodies.

The criteria for good ecological status of watedibs in the category of rivers are as
follows:
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29.1. average annual concentration of BGL3.3 mgQ/I;
29.2. average annual concentration of,ANH<0.2 mg/l;
29.3. average annual concentration ofsNND< 2.3 mg/;
29.4. average annual concentration @f:N<3.0 mg/l;
29.5. average annual concentration of phosphkt€® mg/l ;
29.6. average annual concentration gf,R0.14 mg/l;

29.7. The criteria for good ecological status ofexdodies in the category of lakes are
as follows:

29.7.1. average annual concentration @f:N\< 1.8 mg/l;

29.7.2. average annual concentration@f,R 0.060 mg/l.

Point pollution sources and loads

30. According to the data provided by the EPA, ¢heere 24 wastewater dischargers
on the territory of Lithuania emitting effluents w&urface water bodies within the

Dauguva RBD in 2009. 9 outlets were dischargingskbold wastewater from towns

and settlements, 3 outlets — industrial wastewdteytlets — surface runoff, and 5 ones
— mixed wastewater (industrial wastewater and stater runoff). The number and

designation (codes) of the dischargers within tla@duva RBD are provided in Table

28 below.

Table 28. Number of point pollution dischargershia Dauguva RBD
Total number| of which the number of dischargers with the follogi

Basin of designation (code)
dischargers| o [ 1 | 2| 3 ] 4] 5] &6
Dauguva RBD
Dauguva Basin 24 4 3 - 4 6 7 -
TOTAL: 24 4 3 0 4 6 7 0

Source: EPA data (2009)

* Designation (codes) of the dischargers:

0 — Untreated effluents;

1 — Urban wastewater treatment plants (WWTP) (nipaicservices);

2 — WWTP which are included in the balance of indak enterprises and which also treat urban
wastewater;

3 — WWTP of industrial enterprises;

4 — WWTP in rural areas, except for WWTP of indiastenterprises;

5 — Surface runoff treatment facilities;

6 — Other WWTP.

31. There are two agglomerations within the DaugiRBD with a population
equivalent (p.e.) of more than 2 000: Zarasai amshdinas towns. Visaginas is an
agglomeration with a p.e. from 10 000 to 100 000 Aarasai is an agglomeration with
a p.e. from 2 000 to 10 000. Wastewater dischargfetisese towns emit the major part
of domestic effluents into water bodies. The aggredoads of pollution emitted into
surface water bodies from towns and rural areas poltbition loads of large
agglomerations (>2 000 p.e.) in 2009 are demomstriat Figure 8.
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Figure 8. Aggregate pollution loads from WWTP ibbam and rural areas and pollution

loads in settlements with a p.e. >2 000 within DaxagRBD (2009)
Source: EPA data (2009) and experts’ estimationgechout to fill in data gaps

32. The major share of urban industrial wastewaitgers wastewater treatment plants
together with municipal wastewater. However, a nemdf enterprises have their own
wastewater treatment facilities wastewater fromolhs discharged directly into water
bodies. There are three industrial wastewater wutie Dauguva RBD: industrial
wastewater enters bodies of water from a fishersngamy, electricity generation
company and textile manufacturing company. In aoldjtthere are five wastewater
outlets of energy companies within the Dauguva RBMBich discharge mixed
wastewater, i.e. stormwater (surface) runoff aralugtrial wastewater. In 2009, about
21.8 tonnes of BOP 5.7 tonnes of ammonium nitrogen, 4.5 tonnes wéta nitrogen,
15.1 tonnes of total nitrogen and 0.7 tonnes d&l tohosphorus were emitted from the
industrial wastewater outlets to the water bodieshe Dauguva RBD. However, it
should be pointed out that the majority of the yidin loads was discharged by a pond
fish farming company UAB Birgtos tvenkiniai. The annual volume of wastewater
discharged by this company in 2009 totalled toriion m*® and the pollution loads
were: 20.1 tonnes of BOD5.6 tonnes of NKN, 4.2 tonnes of N®N, 14 tonnes of
total nitrogen and 0.6 tonnes of total phosphofine area of the ponds used for fishery
purposes and other data of the company b tvenkiniai is provided in Tables 29
and 30.

Table 29. The area of fishery ponds in the Dau@RiBB®

Pond are§ ha
River Fish farming company Annual fish Certified for ecological
output*, kg fish farming Total
Dysna UAB Bin&tos tvenkiniai 793 600 457.60 793.6

*estimated as a multiplication of the average anpraductivity (1 000 kg/ha) in ponds of various égp
according to fish maturity age and the area ofpitrads in the fish farming region in northern Lithisg
* Resolution No. 826 of the Government of the Rejoutil Lithuania of 3 July 2001 on the approval of
the List of commercial fish farming ponds and pamneas ¢in., 2001, No. 58-2087)

Order of the Minister of Agriculture of the Repigblof Lithuania on the approval the Rules for
Ecological Agriculture of 18 March 2003 (Zin., Nb21; 2004, No. 74-2561).
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Table 30. Pond fish sales

Annual production sales, kg
Fisheries company 2005 2006 2007 2008 2009
UAB Birvétos tvenkiniai 153 800 153 800 209 000 196400 Y 4

Source: Lithuanian Institute of Agrarian Economics

33. According to the EPA data (2009), there areseurface runoff outlets within the
Dauguva RBD, which mainly discharge surface ruwoffected from the most polluted
industrial territories to surface water bodiesislestimated that the annual amount of
pollutants which enter water bodies within the DatggRBD with surface runoff total
to about 11.9 tonnes of BQD9.6 tonnes of total nitrogen and 1.2 tonnes ¢dlto
phosphorus.

34. The percentage distribution of point pollutioads discharged into surface water
bodies from municipal, industrial wastewater andase runoff outlets is demonstrated
in Figure 9, the pollution loads are summarisedable 31. The table data shows that
industrial wastewater in the Dauguva RBD accountsabout 42% of 8a, 40% of
Niwtal @and as much as 52% of the total point pollutiothidOD;. However, it should be
noted that the major part of the pollution loadslischarged by the fishery company
UAB Birvétos tvenkiniai. Another significant source of paitun with Nitar aNd Ryt IS
domestic wastewater: around 58% of all point p@htwith Ny and approximately
52% of Ry enters water bodies within the Dauguva RBD witimdstic wastewater.
The data of the last couple of years shows thdseirunoff can be a significant source
of pollution with BOD, and account for as much as up to 25% of all ppoitution
loads with BODR.

Table 31. Point pollution loads from different pmibn sources in the Dauguva RBD
(industrial wastewater does not include the wateitted from Ignalina NPP)

BOD;, tlyear Niotan tyear R thyear
Basin ggtriz Industri | Surface D;ir(r;e Industri | Surface Dsotirge Industri | Surface
WW al ww runoff WW al ww runoff WW al ww runoff
Dauguva 8.8 21.8 11.9 20.0 15.1 9.6 9.[7 0.7 12

Source: EPA data (2009) and experts’ estimationgechout to fill in data gaps

O Loads discharged from stormwe
runoff outlets

W Loads discharged from industi
wastewater outlets

W Total loads from WWTP in urbi
and rural areas

BO D7 Ntotal Ptotal

Figure 9. Distribution of pollution loads dischadg® water bodies within the Dauguva
RBD from outlets of municipal and industrial waséger and surface runoff (excl.

water emitted from Ignalina NPP)
Source: EPA data (2009) and experts’ estimationgechout to fill in data gaps
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Impacts of point pollution sources

35. The largest point pollution loads within theugava RBD are discharged into
surface water bodies from WWTP of Visaginas, Didadls and Zarasai towns, Ignalina
Nuclear Power Plant and the fisheries company UAB &S tvenkiniai. Assessment
results show that currently none of the point galu dischargers exerts any significant
impact on the river water quality in the DauguvalRB

Though water emitted from the nuclear power plargssigned to industrial wastewater,
in fact it is not polluted and so it does not cdngt a significant source of chemical
pollution. Pollution from Zarasai WWTP results iiglher concentrations ofidg; in the
Laukesa-Nikaja River in summer time. Under the @nés pollution loads,
concentrations of § in the Laukesa-Nikaja River in the summer seasonbe as high
as 0.2 mg/l, however, the annual concentrationarom$ to the good ecological status
criteria (i.e. <0.14 mg/l). Concentrations of ngem compounds and BQDOn the
Laukesa-Nikaja are very small and are practicadtyaifected by point pollution loads.

Following the EPA data of 2000-2008, the qualitygmaeters (concentrations of B@D
Niwotal and Rya) Of water discharged from the fish farming poonfishe company UAB
Birvétos tvenkiniai seldom exceed the allowable valgeg (Table 32).

Table 32. Quality parameters of water dischargechffish farming ponds

Fisheries company| Receiving Annual BOD;, | Suspended Total Total
waters effluent mgG,/l | matter, mg/l| nitrogen, | phosphorus
volume, thou. mg/l mg/l
m3

UAB Birvétos Birvéeta 4715 3.1- 18.0-28.9 1.1-2.9 0.095-0.20
tvenkiniai River 6.21
Allowable norms
(established pursuant Surface - 7.0 15 5 0.4
to the Rules for the water
Issuing, Renewal bodies

and Revocation of

Integrated Pollution

Prevention and

Control Permits

(Zin., 2002, No. 85-

3684; 2005, N0.103-
3829)

average annual values
Source: experts’ estimations

It was established that pollution by UAB Bites tvenkiniai does not have any
significant impact on the quality of the B#ta River where concentrations of BQD
nitrate compounds and,R are very small and conform to the good ecologstatus
criteria.

Diffuse pollution sources and loads

36. Diffuse pollution does not exert any signifitampact on the quality of water
bodies within the Dauguva RBD.

36.1. Information about the land use within the @ata RBD is provided in Table 33.
The information on the areas of built, nature agdcaltural territories was estimated
using the CORINE land cover database. The dath®mléclared agricultural land was
obtained from the National Paying Agency. Since maviarge number of farmers
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declare their crop areas, the area of the deckgedultural land is expected to reflect
the area of currently cultivated land.

Cultivated agricultural land within the Dauguva RBDnstitutes only 27% of the total
area of the RBD. Arable land accounts for about 28%e total agricultural land.

Table 33. Land use in the Dauguva RBD

Declared agricultural land, Km
Area of
. Area, | Built areas,| Nature Agricultural Area of | grassland
Basin km? km? areas, ki | areas, k| 1Ot area.  arable and
km
land, knf | pastures,
km?
Dauguva| 1875 41 583.4 1064 498 143.8 354.p

Source: CORINE data of 2006 and data on declareg @reas for 2008 provided by the National Paying
Agency (NPA)

36.2. Intensity of agriculture in the Dauguva RBDone of the lowest in the country.
The number of livestock units (LSU) for the totaéa of the basin is as low as 0.06
LSU/ha.

Loads which enter the soil with animal manure alkewated taking into account the
number of LSU and assuming that one LSU producéskfdof BOD;,, 100 kg of Nyl
and 17 R per year. The total number of LSU and the numb&St) kept on farms of
different size within the Dauguva RBD is providedTiable 34 below.

Table 34. Total number of LSU in the Dauguva RB@ #me number of LSU on farms
of different size

. . LSU on farms
. LSU on farms with| LSU on farms with -
RBD Basin LSU | ore than 300 LSU 10 to 300 LSU W'thL”SpJO 10
Dauguva Dauguva 12 129.63 1 220.96 2 035.45 8 873.2
Total in Dauguva RBD: | 12 129.63 1 220.96 2 035.45 883.22

Source: 2008 animal inventory data provided byAbsd-Information and Rural Business Centre

The annual input of BOpinto the soil with animal manure within the DauguRBD is
estimated to be 35.4 kg/ha and the inputs gf;Mnd Ry — 6.48 kg/ha and 1.1 kg/ha
respectively.

Table 35. Livestock pollution loads in Dauguva RBD

. BO D7 Ntotal Pmtal
RBD Basin tlyear kg/ha t/year kg/hg tlyea kg/ha
Dauguva | Dauguva 662278 3540 1212/96 6.48 206.201.10
Total in Dauguva RBD: | 6 622.78 1212.96 206.2

Source: experts’ calculations carried out takirtg exccount the estimated number of LSU in the lzasin

Since no actual data on the use of mineral feztdisn Lithuania is available at the
moment, an analysis of the structure of agricultutitised land was carried out and the
most appropriate crop fertilisation norms recomneehtby specialists of agriculture
were considered. Estimations of the demand oflitets for crops also took into
account the amount of nutrients generated with ahimanure.

Prevention of agricultural pollution will be proneat by national diffuse pollution
reduction measures set forth in the Programme fohigving Water Protection
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Objectives within the Nemunas River Basin Distapproved by Resolution No. 1098
of the Government of the Republic of Lithuania (Z2010, No. 90-4756).

The estimated demand of mineral fertilisers in auguva RBD is provided in
Table 36.

Table 36. Demand of mineral fertilisers estimatgdrg into account the crop structure

. Mineral nitrogen fertilisers Mineral phosphorustilesers
RBD Basin tlyear kg/ha t/year kg/ha
Dauguva | Dauguva 2413.32 12.9 389.38 2.1
Total in Dauguva RBD: 2 413.32 12.9 389.38 2.1

Source: experts’ estimations carried out taking axtcount the crop structure and the recommendetl mo
appropriate fertilisation norm

The summarised agricultural pollution loads witthe Dauguva RBD are demonstrated
in Figures 10 to 12.

“K ’ BOD?7 load produced by agriculture
WK . \ in the Dauguva RBD
P \
s "\.\
LATVIA y
/ . /,/'/N
”
Nemunas RBD S/
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Legend
I Country border
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Lakes and ponds

Load of BOD7, kg/ha
W <=250
[ 1251-600
[ 60,1- 1000
[ 100,1 - 150,0
[ 150.1 - 215,0

©2008.2010 Ao opssugos agetra s
SNG.GOB10LY @ Nacomae ramestanybaprie 20W, 200 spsaugos

Figure 10. BOR loads generated in agriculture in wards of theddaa RBD
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7‘7 Total nitrogen load produced by agriculture
W<§§>E in the Dauguva RBD
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Figure 11. Total nitrogen loads generated in afjuce in wards of the Dauguva RBD
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Total phosphorus load produced by agriculture
in the Dauguva RBD
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Figure 12. Total phosphorus loads generated ircaltuire in wards of the Dauguva
RBD

36.3. Inhabitants whose sewerage is not collected diverted to sewerage networks
usually use outdoor toilets. As a result, pollutioom these toilets as diffuse pollution
can be transported with surface runoff to wateridgdAccording to the information
provided by municipalities, there are 10 487 peoplese sewerage is not centrally
collected in settlements with more than 100 inteattg within the Dauguva RBD,
which accounts for about 22% of the total numbethef population in the basin. The
number of non-sewered population in the Dauguva RB@ovided in Table 37 below.
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Table 37. Total number of inhabitants and the nundfenon-sewered inhabitants in

settlements with population of more than 100 inDaeiguva RBD
Total number of inhabitants Number of inhabitants with no central
Basin in settlements with population ~ collection of sewerage in settlements with
of more than 100 population of more than 100
Dauguva 48 204 10 487
TOTAL: 48 204 10 487

Source: information provided by municipalities (290

36.4. Diffuse pollution loads from different poliom sources are summarised in
Table 38 below. The table data demonstrates thaitiom by non-sewered population
accounts for a minor share of diffuse pollutior, bnly a few percent of the aggregate
diffuse pollution load. The main source of diffysalution is agriculture. It is estimated
that up to 34% of diffuse {y and Rya loads may be entering water bodies within the
Dauguva RBD with animal manure. However, this fgunay be not precise because
the exact amounts of mineral fertilisers used ateamailable.

Table 38. Diffuse pollution loads from differentliudion sources in the Dauguva RBD

BOD,, t/year Notar t/year Ry t/year
Basin Minera| Populat Mineral | Populati Mineral| Populati
Manure L X Manure - Manure .
fertilis. ion fertilis. on fertilis. on
Dauguva 6 622.8 - 268.5 1213| 2413 46.1 206.p 3894 9.4

Source: experts’ estimations carried out taking imtcount the LSU number and crop structure in the
basin

Impact of diffuse pollution sources

37. Mathematical modelling methods were engagedssess the impact of diffuse
pollution sources on water bodies.

37.1. There is one large animal husbandry compantheé Dauguva RBD — UAB
Rupinskai (LSU=840). The amount of B@ID the liquid fraction of organic fertilisers
(OF) totals to 6 000-9 000 mgl) the amount of M is 1 000-1 400 mg/l, e — 200-
300 mg/l, potassium — 400-600 mg/l, dry matter +aupO g/l.

The average annual leaching of nitrogen and phesghcompounds transferred with
drainage runoff estimated on the basis of the albkilinformation on the number of
LSU of UAB Rupinskai and the area of the applicatid organic fertilisers is provided
in Table 39 below.

Table 39. Annual leaching of nitrogen and phosptacampounds transferred with
drainage runoff in animal husbandry areas

LSU, | Area of application| Annual leaching with

Basin Company units of organic drainage runoff, kg
fertilisers, ha Niotal Protal
Dauguva UAB Rupinska| 840 1 189.96 936 108

Source: experts’ estimations

Estimations of the average annual volume of leackith drainage runoff from areas
where OF are spread show that the average annoeg¢mations of Ny and Ry in
drainage water do not exceed the maximum allowebieentrations (M <15 mg/l;
Potar <2.0 mg/l) specified in the Environmental Requiesits for Manure and Slurry
Management approved by Order No. D1-367 / 3D-34thefMinister of Environment
of the Republic of Lithuania and the Minister of riglture of the Republic of
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Lithuania of 14 July 2005 (Zin., 2005, No. 92-342810, No. 85-4492). Accordingly,
it can be maintained that the impact of animal huasloy complexes on the quality of
drainage water is of a minor significance. Howeutbg assessment of leaching with
drainage from animal husbandry areas should nobdsed on the annual average
concentrations as it is done now; instead, pollutamcentrations should be measured
and assessed in samples taken immediately aft€Rrepplication.

37.2. An analysis of impacts of different pollutisources demonstrated that agriculture
exerts only a minor impact on the quality of suefagater bodies within the Dauguva
RBD: diffuse agricultural pollution loads are amoiing lowest in the country due to
low intensity of agricultural activities. Concerttoans of nitrogen compounds, which
are usually highly affected by agricultural polartj in rivers within the Dauguva RBD
are very low (about 0.8 mg/l) and are largely deteed by the natural background.
Calculations show that agricultural pollution loaatscount for about 64% of the total
nitrate nitrogen loads in rivers meanwhile 33%his hatural background. The natural
background constitutes about 28% g@f,Foad; a similar amount — 25% —  enters the
rivers from agricultural pollution sources. Agritirle determines around 14% of the
total BOD; pollution load. Accordingly, diffuse agriculturpbllution has a minor effect
on both BOD and Ry concentrations.

37.3. Average annual leaching of nitrogen and phosps and the total input of
substances into water bodies from drainage systégths the Dauguva RBD are given
in Tables 40 and 41. The amounts of nitrogen arasporus leached with drainage
were estimated using expert judgement — havingtiitkssh respective shares of nitrogen
and phosphorus in the total pollutant load, whiaswone on the basis of the available
information on the annual nitrogen and phosphoroadd in the RBD, soil
characteristics, drained areas, etc.

Table 40. Nitrogen leaching with drainage in theiuava RBD

Basin Average annual leaching Total amount,
with drainage, kg/ha kg
Dauguva 6.45 386 452.45

Source: experts’ estimations

Table 41. Phosphorus leaching with drainage irDeguva RBD

Basin Average annual leaching Total amount,
with drainage, kg/ha kg
Dauguva 0.115 6 890.02

Source: experts’ estimations

When agricultural areas are drained using lanchdgg systems, the water which filters
from upper soil layers into lower ones carries Bldisubstances to the drainage systems
thus facilitating their rapid entry to surface wabedies. The larger is the drainage
runoff volume, the higher is the level of leachangl pollution of surface water bodies.

The average annual nitrogen and phosphorus leacahithgdrainage in the Dauguva
RBD is not high. The average annual concentratioN:&, in the Dauguva Tributaries
Sub-basin is 0.34 mg/l and that of phosphorus -08.g/l. Such low leaching of
transferred pollutants is determined by their srwaltls in the catchments. Hence, it can
be maintained that the input of nitrogen and phosph leached with drainage into
pollution of surface water is of a minor significan
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37.4. Mathematical modelling results show that yg@h of non-sewered population

does not have any major impact on the quality dewhodies. These loads account for
only up to 2% of the total amount of pollutants efhenter the water bodies within the
Dauguva RBD.

Background pollution loads

38. Mathematical modelling results demonstrated tive annual background pollution
load transported by rivers within the Dauguva RBRynbe around 558 tonnes of
BODy, 4 tonnes of ammonium nitrogen, 76 tonnes of w@tratrogen, and 9 tonnes of
total phosphorus. The share of the background fpatiaccounts for about 80% of the
total load of BOD, 26% of ammonium nitrogen, 32% of nitrate nitrogand 34% of
total phosphorus transported by rivers.

Significant impact of river straightening

39. In addition to the impact of pollution loadspmphological changes in water bodies
were identified. Rivers are first of all affected the straightening of their beds because
specific habitats of aquatic organisms are desttoged hence species variety and
abundance of aquatic organisms is reduced.

Morphological changes were assessed using theicnt;:

- Zbn

u

whereXlL g is the aggregate length of regulated river stetckm; L, is the total length
of the river.

When Kz < 20%, morphological changes in the river bed arenimum, and
anthropogenic transformations do not have any fsogmt impact thereon. When this
value is exceeded by up to 10%, morphological cearsge assumed to be small; when
the exceedance is up to 30% — changes are meditnen 80-100% — changes are
significant; and when the value is exceeded by nmtbhem 100% — morphological
changes are considered to be very significant.

The criterion K was used to identify water bodies (river stretylasrisk or HMWB
due to the impact of bed straightening. When dgittaned stretch is shorter than 30%
of the total length of the water body of a certiipe and its length is less than 3 km
(river stretches shorter than 3 km the characiesisof which differ from the
neighbouring stretches are not considered to baragpwater bodies and they are
assigned to the neighbouring water bodies), theaahpf straightening was deemed to
be insignificant and such stretch was not iderttibs a separate water body at risk or a
HMWB due to morphological changes. When these riitwere exceeded, the impact
was considered to be significant.

Straightened rivers with a low slope (<1.5 m/knowiing over urbanised areas were
assigned to HMWB. Straightened rivers with a loaps! (<1.5 m/km) which are not
flowing over urbanised areas and straightened siwdrich flow over hilly areas (slope
>1.5 m/km) were assigned to water bodies at risk.



It was established that river straightening hasgaificant impact on the ecological
status of six water bodies in the category of swaith the total length of 59 km. One of
these water bodies, a stretch of the Nikajus witleregth of 12 km, flows over an
urbanised area and hence is assigned to HMWB. Gitleewater bodies (47 km) were
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identified as water bodies at risk because of tteeghtening impact.
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Impacts of hydropower plants

40. There is only one small operating hydropowanplin the Dauguva RBD -
Padysnis HPP (P=120 kW), with a low head (4.3 no) tatively low drainage (K =
29). This is explained by the fact that the HPRdseon the river which flows out of a
lake. In addition, the installed discharge of Paily$1PP is more than twice higher than
the natural discharge of the river, which determiraher significant fluctuations of the
discharge downstream of the HPP. As a result, Peésly$PP has a significant impact
on the ecological status of one water body — then@yRiver, with a length of 11.7 km.
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Drainage reclamation

41. The purpose of drainage reclamation is to egguhe moisture regime of the soill
thus providing favourable conditions for plantsthuania is situated in the zone of
surplus humidity therefore ditches were dug andndgge systems were constructed to
remove this surplus from cultivated land. The fiortd of a receiving water body in
such systems are performed by rivers, streams @eclted. Since natural rivers are not
capable of proper receipt of moisture surplus, theyregulated by adjusting them to
receive surplus water flowing by gravity. In faatnew bed is formed and flow regime
is altered in regulated flows: beds are straighdesséeady latitudinal and longitudinal
cross-sections of the bed are formed, allowable flates are selected (slopes and the
bottom may not be washed out), and the head is vednon addition to the said
alterations, the structure of the landscape is gihgnin drained areas: diversity and
heterogeneity of elements of the land use dimigist®mogeneity increases, and
biological diversity declines.

Table 42. Reclaimed area in the Dauguva RBD

Basin Total reclaimed area, ha Drained area, ha areSi#f the total reclaimed
area in the basin area, %
Dauguva 60 772.64 59 915.10 325

Source: GIS database of land reclamation status M&LOLT

Scientific analyses established that evaporatiaedsiced in reclaimed areas, which is
especially noticeable in spring and at the begigahsummer (April-June). It was also
established that drainage determines higher maximuer runoff, although runoff
occurs later than in non-drained areas. Togethtr @vainage runoff, soluble chemical
substances are washed out of the soil. Dependintarah cultivation methods, crop
composition and the volume of drainage runoff, th@wash of soluble nitrogen
compounds can increase from 1.3 to 5.0 times, lagidof phosphorus — 1.1 to 2.4 times
as compared to non-drained areas.

The impact of drainage reclamation on the hydraalgiegime of rivers and streams is
more significant in small basin. The larger is thesin, the lower is the impact of
drainage reclamation. The hydrological regime wéns in large river basins is mainly
determined by groundwater in deeper aquifers artdbgodrainage water. The total
reclaimed area and drained area in the Dauguva RBEbvided in Table 42.

Taking into account the present nitrogen and phagghloads, it can be concluded that
drainage reclamation will not prevent achieving testablished water protection

objectives. A more detailed description of drainegyggamation on water bodies is given
in Part 1 of the project activity outputs.

Abstraction of surface water and its impact on rives and lakes

42. The average annual abstraction of surface wathin the Dauguva RBD totals to

2 527 126.94 thousand m Abstraction of surface water is conditioned bye th

concentration of economic entities within the RBDe main users of surface water are
industrial, energy and fisheries companies. Theewasers and volumes of water
abstracted thereby within the Dauguva RBD are gineFable 43.
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Table 43. Users of surface water in the Dauguva RBD

User Place Average annual Source of

abstraction, thou. ™ abstraction

Gardeners’ community Pavasaris Visaginas 134.2 CakksSiai

Company UAB Ignalinos statyba Ignalina distr. 7.0 ake Dysnai

State enterprise Ignalinos atorin|  Visaginas 2295281.3 Lake @ikSiai

elektrire (Ignalina Nuclear Power

Plant)

Company UAB SPG2 Zarasai distr. 1.64 Reaikes pond

Company UAB Biretos tvenkiniai| Ignalina distr. 5863.0 Bita River

Source: EPA data for 1997-2008 (data for 2009 lba®@en prepared yet)

Potentially, the largest user of surface water gnicalture is irrigation. However,
according to data of the Ministry of Agriculture tife Republic of Lithuania and the
State Land Planning Institute, there were no anemmted with surface water in the
Dauguva RBD in 2001-2008. The areas suitable fayation are provided in Table 44
below. Taking into account the forecasted climdtanges, the demand of irrigation
may increase in future. However, a poor technitatbsof the irrigation systems as well
as the economic conditions allow maintaining tHagré will be no surface water
abstraction for agricultural purposes during thenity 5-10 years.

Table 44. Irrigated land (ha) in the Dauguva RBD

Municipality Area of irrigated land Area suitable for use Irrigated with water
in the land reclamation cadastie in 2001-2008
1 2 3 4
Ignalina distr. 0.00 0.00 0.00
Svertionys 198.60
distr. 198.60 0.00
Zarasai distr. 0.00 0.00 0.00

Source: data of the Ministry of Agriculture of tRepublic of Lithuania and the State Land Planning
Institute of 2001-2008

Rivers were identified for which water abstractidaring low water can result in
negative hydrological changes (Table 45). The sraif the Binéta downstream of the
fish farming ponds was identified as a water bodgisk due to a significant impact of
water abstraction.

Table 45. Problematic rivers due to surface wabstraction at low water

Basin River User Potential impact
Summer time Winter time
Dysna Binéta UAB Birvétos tvenkiniai Very high Very high

Source: experts’ analysis results

The impact of water abstraction on the hydrologregime of lakes is assessed with the
help of a comprehensive analysis of the followihgracteristics and changes therein:
the average annual lake water level (AAL) (m), ager annual water level fluctuation
amplitude (ALA) (the difference between the highastl the lowest water level, m) and
the ratio between the average annual summer anderwievels (SWL). Such
methodology is widely applied in EU Member Statesaell as in the USA. The said
characteristics should be assessed separateljn&tiow (<10 m) and deep (>10 m)
lakes. The assessment results serve as the basgefaifying the demand of water
abstraction. The indicators for the assessmentydfdfogical changes due to water
abstraction in lakes are provided in Table 46.
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Table 46. Assessment of hydrological changes dweater abstraction in lakes

Lake type Changes in the water level Impact
AAL ALA SWL

Shallow <10% <10% 0% low
10-20% 10-20% >0% medium

>20% >20% >0% high

Deep <0.5m <10% 0% low
0.5-1.5m 10-20% >0% medium

>1.5m >20% >0% high

Source: experts’ analysis results

Such assessment requires a lot of comprehensianmafion about bathymetric
measurements and seasonal water level fluctuatidmater abstraction characteristics
in lakes Dysnai and mKkSiai. However, no detailed information is availakdt the
moment. The assessment of the average annual alegaction and the average water
level characteristics in the lake identified midodrological changes in Lake Dysnai
(changes in the water level <10%), whereas chaingegke DiikSiai are very high.

SECTION II. SURFACE WATER BODIES AT RISK

Water bodies at risk in the category of rivers

43. In the category of rivers, water bodies at sk those which are likely to continue
failing the requirements of good ecological or geb@mical status or good ecological
potential even after the implementation of all baseasures due to one or more of the
following factors significantly affecting the statuof rivers: water abstraction,
straightening of the river bed, HPP, anthropogduiffuse and/or point) pollution.
Supplementary measures are required for achieviiogl @cological status/potential in
water bodies at risk.

43.1. Water bodies at risk due to water abstractiom rivers which can undergo
significant changes in their hydrological regimeidg low water.

43.2. Water bodies at risk due to the straightewintheir beds are river stretches with
straightened beds and a slope higher than 1.5 nwkioh flow over hilly areas and
river stretches with straightened beds and a dmper than 1.5 m/km which flow over
flat non-urbanised areas.

43.3. Water bodies at risk also include river sties downstream of the HPP to the
place where the river catchment area becomes 1@férlas compared to the catchment
area at the head.

43.4. No river affected by the straightening or HBRegarded a water body at risk
when monitoring data indicates that parameterdimogical quality elements meet the
good ecological status criteria.

43.5. Water bodies at risk due to pollution incladlevater bodies which, as forecasted,
will continue to suffer from a significant impact anthropogenic pressures after the
implementation of the basic measures covering #guirements of the Council

Directive 91/271/EEC of 21 May 1991 concerning urheaste-water treatment (OJ,
2004 special edition, Chapter 15, Volume 2 p. 28jban Wastewater Treatment
Directive) and the Council Directive 91/676/EEC1@ December 1991 concerning the
protection of waters against pollution caused lgates from agricultural sources (OJ,
2004 special edition, Chapter 15, Volume 2, p. ©GR)trates Directive), hence



57

concentrations in rivers will be exceeding the shid values of good ecological or
chemical status.

44. Parameters for good ecological status and timeishold values are as follows:
44.1. average annual concentration of BGL3.3 mgQ/I;

44.2. average annual concentration of;NNH<0.2 mg/;

44.3. average annual concentration ofsNND<2.3 mg/l;

44.4. average annual concentration @f.N<3.0 mg/I;

44.5. average annual concentration of,#*&0.09 mg/I;

44.6. average annual concentration g§&0.14 mg/l;

45. There are 20 water bodies with the total lermftB82 km in the category of rivers
within the Dauguva RBD. Of these, five water bodi=e assigned to a risk group to
the straightening of their river beds. The lengtlthese water bodies is 46.8 km. One
water body was identified as a water body at ris& tb an impact of HPP; its length is
12 km. One water body with a length of 32 km failaneet the good ecological status
requirements according to parameters for biologycellity elements and therefore was
also assigned to water bodies at risk. A signifi¢anpact on the ecological status of the
water body is exerted by water abstraction in &avish farming ponds. The results of
assessment of the impact of point and diffuse pohusources and the status of surface
water bodies show that there are no river watendsodt risk due to the impact of
diffuse and/or point pollution sources within thauguva RBD. Though concentrations
of di(2-ethylhexyl)phthalate (DEHP) were found to be exasgdthe maximum
allowable concentration (MAC) in the Dysna at therder during the study
“Identification of substances hazardous for theatigienvironment” conducted in 2006,
no source of pollution with hazardous substances wantified. Consequently, the
Dysna with a length of 43.4 was assigned to watelids at risk and the risk causes
were identified as not known.

In total, there are eight water bodies at risk imitthe Dauguva RBD accounting for
40% of the total number of water bodies. The rigktdrs which determine the
assignment of water bodies to the risk group arergin Table 47 below.

Table 47. Water bodies at risk in the categoryiwdrs in the Dauguva RBD and risk
factors; “1” indicates a risk

Basin | HMWB Risk factors
Water | HPR Straight Water quality problems Numbe| Length
abstraction ening| Point Diffuse | Causes arg of WB| km
pollution | pollution | not known

Dauguva 0 0 0 1 0 0 0 5 46.8
0 0 1 0 0 0 0 1 12.0

0 1 0 0 0 0 0 1 32.0

0 0 0 0 0 0 1 1 43.4

Source: experts’ analysis results
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Figure 15. Rivers at risk in the Dauguva RBD

Water bodies at risk in the category of lakes and gnds

44. Water bodies in the category of lakes and pdrale been identified as water

bodies at risk when

the critical values of totatragen,

chlorophyll a were exceeded: Type-1 and Type-2 lakeS s 1.80 mg/l, R >

0.060 mg/l, EQR of chlorophyl > 0.33; in Type-3 lakes —\y > 1.20 mg/l, R >
0.050 mg/l, EQR of chlorophyd > 0.33;

total phosphorus and
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The ecological status of water bodies in the categb lakes and ponds was assessed
on the basis of the national monitoring data, theadprovided in the study
“Identification of Lithuanian lakes subject to resdtion and preliminary selection of
restoration measures for these lakes for improviver status”, and MIKE BASIN
mathematical modelling results. The latter reswitse used to assess concentrations of
total phosphorus conditioned by diffuse and poisitytion in the water bodies of the
Dauguva RBD in the category of lakes and ponds.

45. When assigning lakes and ponds to water badigsk or those not at risk, priority
was given to the national monitoring results, mdatevthe results of the lake study
were used in the event of absence of such restdiwever, if no national monitoring
data on the indicators of a lake or pond in quastias available and the modelling
results showed that the lake/pond should be orelarpnary list of water bodies at risk
(when the study data indicates the opposite), ake br pond was assigned to water
bodies at risk. The following order of prioritiesasv observed for the assignment of
lakes and ponds to water bodies at risk/not at risk

45.1. When there was national monitoring data alb&l on the indicators of the

ecological status of a lake, the lake was assigmélde ecological status class indicated
by the monitoring data. In such case the modelfing study findings were not taken
into account.

45.2. When there was no national monitoring datailavle and a lake in question
should not be assigned to the risk group but &@gustis critical or problematic according
to the study findings, such lake was assigned tem@dies at risk.

45.3. When there was no national monitoring datailavle and a lake in question
should be assigned to the risk group on the bddiseomodelling results but the study
findings indicate a stable status and presencentbir@pogenic impact, or the lake is
defined as naturally eutrophic, such lake was aedegl as a water body at risk.

45.4. When there was no monitoring data availabtealake in question should not be
assigned to the risk group on the basis of the hongeesults but the study findings
indicate its critical or problematic status, suakd was designated as a water body at
risk.

45.5. When there was no monitoring data availabtealake in question should not be
assigned to the risk group on the basis of the fingeesults and the study findings
indicate a stable status and presence of an amigeopc impact, or the lake is defined
as naturally eutrophic, such lake was not desighasea water body at risk.

45.6. When there was no monitoring data availabig @ lake in question should be
assigned to the risk group on the basis of the thoderesults, such lake was
designated as a water body at risk.

The water bodies at risk in the category of lakeshie Dauguva RBD and their risk
factors are listed in Table 48.

Table 48. Water bodies at risk in the categorya&és; “1” indicates risk factors

River Lake / pond Al\(r;%, Risk factors
Diffuse Potential impact of Historic thermal
pollution historic pollution pollution
Dysna Drak3iai 36.226 1 1
Laukesa Imbradas 0.6 1

Source: experts’ analysis results
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46. Following the modelling results for pollutiomalds from diffuse and point pollution
sources, the main factor which determines lowen tpaod ecological status of Lake
DraksSiai is historic and present point pollution frotisaginas town. Pollutants enter
the lake by the Gulbihé¢ River from Lake Skrytas (Skripkezeras) where the outlet of
Visaginas wastewater plant (WWTP) is located. Tleéedoration of the ecological

status of the lake was also affected by an unnturigh water temperature (the water
of the lake used to be used for the cooling of ligaaNuclear Power Plant (hereinafter
—Ignalina NPP). Today, Visaginas WWTP has alreadgnbrehabilitated; besides,
Visaginas municipality has planned cleaning up L8kapky ezeras (which determines
secondary pollution of Lake DkSiai), hence pollution loads are expected to gardo

significantly in the nearest future.

47. Causes which condition lower than good ecoligtatus of Lake Imbradas are not
known. Mathematical pollution load modelling resuhdicate that the status of the lake
should be high. The lake study suggests that #edan be (could have been) suffering
from pollution with wastewater from Imbradas settént.
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SECTION IIl. IMPACT OF ECONOMIC ACTIVITIES ON GROUN DWATER
WELLFIELDS

48. Anthropogenic activities — pollution of the @owmment and abstraction of
groundwater — can have a negative impact on groateivibodies.

Impact of diffuse and point pollution on shallow goundwater and, consequently,
on surface water bodies

General description

49. A quantitative impact of diffuse pollution ohadlow groundwater is demonstrated
in maps of increased concentrations of individuahlges of its hydro-chemical

composition in shallow groundwater as comparedéir toackground (natural) values,
which illustrate the extent of contamination of l&h& groundwater with a specific

polluting substance in a certain place. The mapsewmepared using maps of
technogenic loads and average concentrations ¢ftasan different types of land use.
Such maps, which demonstrate increased concemsatibnitrates and ammonium in
shallow groundwater of the Dauguva and neighbouRBd due to impacts of diffuse

pollution, are given in Figures 17 and 18. The ms&tp®wv that the concentrations of the
said nitrogen compounds do not exceed the standérdisnking water at the regional

level. The nitrate concentration in shallow grouatsv is close to the MAC, which is

50 mg/l, and the ammonium concentration totals.4d 2ng/l exceeding the MAC a few
times (0.5 mg/l) only in certain localities (mainftywells in urbanised areas). However,
this is usually a pollution problem of dug wellsnstructed in an inadmissible place
from the point of view of hygienic requirements.

50. The average increase of nitrate concentratioshallow groundwater in Dauguva
RBD as a result of the impact of diffuse pollutisr.6 mg/l, and of ammonium — 0.33
mg/l. In this RBD, natural territories with backgrad concentrations of nitrates and
ammonium (N@— 1.55 mg/l, N4 — 0.21 mg/l) take the area of 675 %rie. more than
one third (36%) of the RBD area. More than haltre area (55%) has been subject to
diffuse pollution from grassland, pastures andcagpural fields situated in clayey soils,
where the average concentration of nitrates isdridhy 1.3-8.12 mg/l and that of
ammonium — by 0.22-0.3 mg/l as compared to the dracikd values (see Figures 17,
18). 6% of the area is taken by agricultural fietisiated in sandy soils, where the
average concentration of nitrates in shallow grovatdr is 16.68 mg/l and of
ammonium — 0.53 mg/l (the increase due to the impcdiffuse pollution is
respectively 15.13 mg/l and 0.32 mg/l) (see Figurésand 18). Urbanised areas where
the most significant impact of diffuse pollution shallow groundwater is observed
occupy as little as 2% of the total RBD area. Haeeaverage concentration of nitrates
exceeds the background values by 43.59 mg/l aatsttt 45.14 mg/l, the concentration
of ammonium exceeds the background values by 2@l and totals to 2.44 mg/l (see
Figures 17 and 18).
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51. A quantitative impact of shallow groundwatefeafed by diffuse pollution on
surface water within the Dauguva RBD was assessedyunathematical models of
groundwater filtration, where values of discharge groundwater outflow into
individual rivers in each calculated block of th@del were established. Leaching of
nitrates, ammonium, phosphates, total nitrogemateitnitrogen, ammonium nitrogen,
and phosphate phosphorus with groundwater to surfemter bodies was estimated
having entered additional values of the paramedérgroundwater pollution in the
models. The results of this assessment for the DauBBD are provided in Table 49.

Table 49. Simulated leaching of pollution with b groundwater to surface water
bodies in the Dauguva RBD

SITNEIEE Sl Simulated leaching witl
River basin Area, knf groundwater flow Parameter d 1/ 9
el [ groundwater, t/year
NO; 193.84
NH,4 26.26
PO, 10.0
Dauguva 1874.96 2.12 Niotal. 63.78 (22.1)
N_NG; 43.77
N_NH, 20.01
P_PQ 3.25 (14.4)

* The figure given in brackets is percentage ofabgregate load from all potential pollution sogrce
within the entire river basin, which was calculatedhe MIKE BASIN surface water model.

Source: Modelling results of 2010.

The amounts of pollutants leaching to surface whtelies with groundwater given in
Table 49 above show how much of these compounds sutface waters as a result of
groundwater — river interaction. The entry of tlaédscompounds from groundwater to
surface waters, i.e. to different oxidation-redoicti conditions, results in rapid
destruction, transformation, decay, dilution antieotprocesses of these pollutants,
hence their concentrations significantly go dowmwdver, even without taking into
account the said destruction and other processeanibe maintained that the share of
diffuse pollution which enters rivers of Dauguva RBvith groundwater flow in the
aggregate amount of pollutants in rivers is of aanisignificance. For instance, the
amount of total nitrogen leaching to surface wataties with groundwater accounts for
22.1%, the amount of phosphate phosphorus — fa%d4f the total amounts of these
pollutants in rivers (see Table 49). Hence, evethaut considering the said destruction
and other processes, which reduce concentrationpotbitants which leach from
shallow groundwater into surface water, it can baintained that there are no
groundwater wellfields which would pose risk tofage water bodies in the shallow
aquifer within the Dauguva RBD (the amounts of pidin leaching with shallow
groundwater does not exceed 50% of the total amotimollution of surface water
indicated in the EC guidelines). Having in mind tth@ncentrations of nitrogen
compounds leaching from groundwater to surface nwae down at least 2.5 times as a
result of their destruction, transformation, didutiand other processes (the background
concentration of total nitrogen in shallow groundlsvas 0.51 mg/I, its concentration in
a river during minimum low flow is 0.2 mg/l), thetaal impact of diffuse pollution of
shallow groundwater on surface water would be éoeer.

Figure 16 demonstrates distribution of the outflod total nitrogen with shallow
groundwater in each simulated river along the enbed depending on filtration
properties of the shallow aquifer, concentratiorpofiutants in shallow groundwater,
and the flow gradient. The size of the calculatémths in the model is 0.5x0.5 km,
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which means that the figures given in the map sti@mamagnitude of the outflow of this
diffuse pollution component with shallow groundwate a river stretch of 500 m.
Following the modelling results, the highest leaghof nitrogen compounds is found in
individual stretches of the rivers Dysna, Svylaik3a, where agricultural or urbanised
areas are located in the neighbourhood of the sigye. In many of these areas, the
annual leaching of the said pollutants in a riveetsh of 500 m totals to 0.05-0.1 and
more tonnes (see Figure 16).

It should be mentioned that estimations carriedfouthe Nemunas RBD showed that
the share of diffuse pollution which enters theersywith groundwater flow is of a
minor significance and constitutes not more thafewa per cent in the aggregate
pollution amount. The same is indicated by theltesf the simulation of groundwater
leaching to rivers — the discharge of outflowinggrdwater is calculated in litres per
seconds meanwhile the discharge of any larger is/ealculated in cubic meters per
second. Hence, it can be preliminary concluded ttatimpact of diffuse pollution of
groundwater on the quality of surface water witthiea Dauguva RBD is not significant
at the regional level and that there are no groatemwellfields which would pose risk
to surface water bodies in the shallow aquifer @hsounts of pollution flowing out
with shallow groundwater does not exceed 50% oftttal amount of pollution of
surface water indicated in the EC guidelines).

Impacts of point pollution

52. The most important and potentially most dangeabjects of point pollution in the
Dauguva RBD, as in other districts, are animal haglby complexes. In addition, the
Dauguva RBD also contains another potential spepdiluter — Ignalina NPP.

According to the analysis data of the LGS, thereoidéy one complex within the
Dauguva RBD studied in 2004-2007 — a pig breedimgpiex in Rupinskai village
owned by the company UAB Saerimner in IgnalinariistA monitoring programme
was prepared for this complex for 2003-2007. Theowams of nitrates detected in
samples taken in two monitoring wells were very levs.34-10.4 mg/l. However, the
data obtained in other animal husbandry complepesated by UAB Saerimner which
are situated outside the Dauguva RBD show evenrla@acentrations of nitrates
(0.086—0.49 mg/l) and thus do not seem to be Heliddecause at least a few milligrams
of nitrogen compounds, including nitrates, are lguaund in groundwater of even
completely clean areas. Consequently, such dataldshze revised on the basis of
programme monitoring data, which should reveal Wwhetany negative impact is made
on shallow groundwater. Such monitoring is obligatm this complex, as in all other
ones, because the impact of the said pollutantshallow groundwater and/or surface
water can be assessed only on the basis of multisdmata.

A comprehensive assessment of the impact of Iga@\iRP on bodies of groundwater
and surface water is provided in a special mondygrepaddition, there is data available
of other, specific research as well as monitorirgadon the radiological status of
shallow groundwater in the territories of IgnaliflPP and its individual objects.
Concentrations of the most hazardous (caesii@s, strontiunt®Sr) and most mobile
(tritium °H) radionuclides in groundwater have been analyseti controlled. All this
data confirms the long-known fact that the mostahdaus radionuclides of heavy
metals practically do not migrate under the grobedause they are sorbed and detained
by the smallest soil particles. Analyses show thdy a minor mobile share of these
radionuclides finds its way to shallow groundwatend its migration path under the
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ground usually does not exceed a dozen to some naters, meanwhile here the
concentration of radionuclides is very small, althlo cumulative amounts of
radionuclides in the soil may be large and varyiBgspersion of the most mobile
radionuclide trittum {H) under the ground is much more likely; howeves i
concentrations in the surroundings of Ignalina H&® gverywhere else, are very low
and, consequently, concentrations observed in ahajroundwater are even lower.
Hence, the objects of Ignalina HPP do not poserakyof radiological pollution of
shallow groundwater and, as a result, on surfacerwa

Impacts of groundwater exploitation in deeper confied aquifers on surface water
bodies

53. There are 43 groundwater wellfields where gdwater is abstracted from the
groundwater body of Quaternary deposits and groateiwbody of Upper-Middle
Devonian deposits Sventoji-Upninkai (Table 50).

Table 50. Groundwater wellfields in the Dauguva RBD

RED GWB Geological i_ndex Number of _groundwate'
of the aquifer wellfields
GWB of Upper-Middle Devonian
Dauguva deposits (Dauguva) Q 12
D3_5Sv-up 9
Total in GWB: 21
GWB of Quaternary deposits of
South-Eastern Lithuania (Dauguva) Q 20
D3_,Sv-up 2
Total in GWB: 22
Total in RBD: 43

Abstraction of groundwater from confined aquifeesluces their piezometric surface
and increases the vertical flow of groundwater, clvhis one of the sources of
groundwater resources, deeper down and thus redhiscestflow to rivers and other
surface water bodies.

The main productive aquifer within the Dauguva RB®ventoji-Upninkai aquifer
complex, occurs deep and is sufficiently well isetafrom surface water. Quaternary
intermoraine aquifers occur locally and producey@mhall volumes of water. Hence the
impact of deeper confined aquifers on surface watdres is only minor. A quantitative
assessment can be made by comparing the modulgwhdwater resources in the
groundwater bodies situated in the Dauguva RBD lwhie abstracted today and which
are planned for the future (Table 51).

Table 51. Modules of present and prospective gravatel resources in the Dauguva
RBD

Area Volume of current Volume of groundwater resourcep
GWB kmg’ groundwater abstraction| planned for abstraction in 2015
(m/d)* / module (I/km?) (m%d)** / module (I/skm?)

GWB of Upper-Middle
Devonian deposits
(Dauguva) 752.82 8 393/0.13 9 526/0.15

GWB of Quaternary
deposits of South-Eastern
Lithuania (Dauguva) 1122.13 798/0.08 425/0.004

* Average of 2008-2009; ** Data provided by SWEC®B-LSPI
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The data provided in the table above shows thatribéules of groundwater resources
which are currently exploited and those which demped to be exploited in future are
tenths and hundredths of I/s/knThis means that even if all groundwater resouares
formed only at the expense of decrease of grouraveaitflow to rivers, this decrease
would not exceed the said figures. It is clear tgploitation of deep groundwater
aquifers in this RBD practically cannot have anypauot on shallow groundwater and
surface water.

A quantitative impact of groundwater abstractiortha neighbouring countries (Latvia
and Belarus) on shallow and deeper groundwaterirwithe Dauguva RBD was
assessed using a mathematical modelling methodathematical model included all
major productive confined aquifers: Quaternary rmigraine aquifers, aquiferous
formations of the Upper Permian, Famenian and RewRamenian complex, Stipinali
aquifer, Plavinas [§tras-Tatula and Kupidkis-Suosa) and Sventoji-Ugaiiraquifers
(complexes).

The modelling established that groundwater abstradh the neighbouring countries
(Latvia and Belarus) will not exert any negativepamt on the status of groundwater
bodies within the Dauguva RBD.

Groundwater wellfields which have a negative impacbn the status of surface
water bodies and/or terrestrial systems dependentogroundwater

54. The modelling results show that the use offieddls within the Dauguva RBD at

the prospective discharge level of 2015 practicdlhes not have any impact on the
groundwater table — the simulated decrease of thengwater table within the entire

territory of the RBD is not lower than 1 cm. Themgais true for bogs, marshes and
wetlands included in the NATURA 2000 network withims RBD. This means that

there are no groundwater wellfields within the Dawsy RBD which would have an

adverse impact on the status of surface water bodied/or terrestrial systems
dependent on groundwater.

CHAPTER IV. PROTECTED AREAS

55. Pursuant to the Law of the Republic of Lithaaoh Protected Areas (Zin., 1993,
No. 63-1188; 2001, No. 108-3902), protected areasaeeas of land and/or water with
set up clear boundaries, which are of the acknaydéddscientific, ecological, cultural
and other value, and which have a special protectim use mode.

Protected areas in Lithuania are established ierawl preserve values of the natural
and cultural heritage, biological diversity, to sl ecological balance of the landscape,
sustainable use and restoration of natural ressurt® establish conditions for
knowledge-oriented tourism, scientific research ananitoring of the environment
status, to promote the natural and cultural hegitag

Particularly protected areas lying within DauguvalRtake up 21 280 ha, or 11.5% of
the total area of the basin (Table 52, Figure 2@) ae significantly below the national
average. Dauguva RBD contains relatively more veseand biosphere polygons.
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Table 52. Categories and areas of protected and¢he Dauguva RBD

Percentage of

Ratio with the

Categories and types of protected ateas¢umber Area protected area§  country’s
(ha) :
in the RBD average

Strict nature reserves and small strict - - - <
reserves
Natural and complex reserves 13 6 348 3.42 >
Recuperational plots - - - <
National parks 1 358 0.19 <
Regional parks 2 8 288 4.46 <
Biosphere reserves - - - <
Biosphere polygons 3 7 267 3.91 >

Total: 19 21 2807 11.46 <

* The area of reserves situated within biosphesemas was subtracted from the total area.
Source: Data provided by the State Service fordetetl Areas for 2010 and distributed in the RBD by
experts.

The Law of the Republic of Lithuania on Protecte@#s sets forth public terms related
to the protected areas, a legal basis for estaésh protection, management and
control of the protected areas. Activities that n@guse damage to the protected
complexes and objects are prohibited in protecte@dsa The regulation of activities

established by the law is specified in more detaihe regulations of protected areas of
individual types as well as in environmental regjolas.

Strict reserves

56. Strict reserves are protected areas establisiregreservation and research of
natural and cultural territorial complexes, whicle aespecially valuable from the
scientific point of view, for ensuring maintenarafenatural processes or authenticity of
cultural values, as well as in order to propagageprotection of territorial complexes of
natural and cultural heritage. There are no statera strict reserves in the Dauguva
Basin.

Reserves

57. Reserves — both state ones (Table 53) ane thiasated in Grazéitand Sireta
regional parks — play an important role in pressgvihe landscape and biological
diversity within the Dauguva RBD.

Table53. State reserves in the Dauguva RBD

Reserve Reserve type Area, ha Municipality
1 | Azusile* landscape 103 Ignalina distr.
2 | Smalva landscape 2 225 Ignalina distr., Zaraséi.dis
3 | Pratkinai* geomorphological 24 Zarasai distr.
4 | Tilze geomorphological 44 Zarasai distr.
5 | Dysna hydrographical 587 Ignalina distr.
6 | Smalva hydrographical 547 Zarasai distr.
7 | Antanai pedological 135 Svéonys distr.
8 | AdutiSkis telmological 846 Ignalina distr., Swéonys distr.
9 | MilaSius telmological 656 Ignalina distr.
10| Pusnis telmological 779 Ignalina distr.
11| Samaniai* telmological 16 Zarasai distr.
12| Velniabak telmological 119 Zarasai distr.
13| Vyténai telmological 267 Ignalina distr.

Total 6 348

* Only the share of the protected area situatetinithe boundaries of the RBD.

Source: Data provided by the State Service fordetet Areas for 2010 and distributed in the RBD by

experts.
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There are no reserves established by municipalitigsin the Dauguva RBD.
Expansion of such reserves should be facilitatethbyProcedure for the Establishment
of Municipal Reserves and Announcement of Munici@dljects of Nature Heritage
approved by Resolution No. 56 of the GovernmenthefRepublic of Lithuania of 19
January 2006 (Zin., 2006, No. 9-335), which shooéd observed when establishing
municipal reserves.

Regulations of Nature and Complex Reserves apprbyeesolution No. 318 of the
Government of the Republic of Lithuania of 2 AugR608 (Zin., 2008, No. 44-1642),
lay down general and special rules for the pravacind management of reserves as
well as principles of management and organisatioactivity. The provisions of the
Regulations are applicable for state and munidipsérves as well as reserves situated
in state parks and in biosphere monitoring teresar
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Figure 20. Protected areas in the Dauguva RBD
State parks
58. State parks make up the largest share of titeqted areas system in Lithuania. The

Dauguva RBD situates only parts Aukstaitija NatioRark and Grazétand Sinéta
regional parks (Table 54).
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Table 54. State parks in the Dauguva RBD

State park Area, ha| Municipality
1 | Aukstaitija National Park *358 Ignalina distr.
2 | Grazut Regional Park *4 176 Ignalina distr., Zarasairdist
3 | Sirvéta Regional Park *4 068 Ignalina distr., Stiemys distr.
Total| 8602

* Only the share of the protected area situatetinithe boundaries of the RBD.
Source: Data provided by the State Service fordetet Areas for 2010 and distributed in the RBD by
experts.

Biosphere monitoring territories

59. Biosphere monitoring territories are dividetbibiosphere reserves and biosphere
polygons. There are no biosphere reserves witib#uguva RBD.

Biosphere polygons are created to facilitate thenitbdng of national and regional
environments in territories of particular geo-egibal importance. 28 biosphere
polygons were established by orders of the Ministdénvironment in 2004, 2005 and
2009, including three ones within the Dauguva RBRble 55 below), which also
approved their individual regulations and boundarie

Table 55. Biosphere monitoring territories in theuuva RBD

State park Area, ha Municipality
1 | Biosphere polygons of Adutiskio- 5670 Ignalina distr., Svéionys distr.
Guntaunink forests
2 | Birvéta biosphere polygon 1240 Ignalina distr.
3 | Svyla biosphere polygon 357 Ignalina distr.
Total | 7267

Source: Data provided by the State Service fordetetl Areas for 2010 and distributed in the RBD by
experts.

Network of NATURA 2000 sites

60. NATURA 2000 is a network of protected areastlom territory of the European
Union, which covers natural habitats and specieg #dre very important for the
biological diversity of Europe. The network is diyeed by implementing the
requirements of Directive 2009/147/EC of the EusypParliament and of the Council
on the conservation of wild birds of 30 Novembed2Q0OJ 2010 L 20, p. 7—2%Birds
Directive)and Council Directive 92/43/EE@n the conservation of natural habitats and
of wild fauna and flora of 21 May 1992 (OJ 2004 gakedition, Chapter 15, Volume
2, p.102) (Habitats Directive). Both directivesquae establishment of special
protected areas for conservation of certain biaalgspecies or important habitats.

The network of NATURA 2000 sites in Lithuania haseh developed incorporating it
into the existing national system of protected sréa date, the status of NATURA
2000 sites has been granted mainly to the exigpmogected areas (reserves, strict
reserves, national and regional parks) or partette

With a view to develop the NATURA 2000 network iftHuania, as on 1 June 2010,
there were 82 areas of importance for the congervaif birds, including 9 ones
situated within the Dauguva RBD (Table 56) and 4(éas of importance for the
conservation of habitats, including 20 ones withi@ Dauguva RBD (Table 57).
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Table 56. Areas of importance for the conservatibbirds in the Dauguva RBD
Area of importance for the conservation of L
birds Area, ha Municipality
1 | AdutiSkio-Guntauninl{ forests** 5670 Ignalina distr., Svéinnys distr.
2 | Birvéta wetlands 1240 Ignalina distr.
3 | Wetland complex of Dysnai and Dysnykstis 4 017 Ignalina distr.
lake sides
4 | Lake DiikSiai 3 654 Ignalina distr., Zarasai distr.
5 | Pudnies, RuZo and Apvaravetland 838 Ignalina distr.
complex**
6 | Smalvos wetland complex** 547 Zargdistr.
7 | Svyla River valley 357 Ignalina distr., Swgonys distr.
8 | North-eastern part of GraZuRegional
Park** *10 Ignalina distr., Zarasai distr.
9 | Western part of AukStaitija National Park *358 IGna distr.
Total 16 691

* Only the share of the protected area situatetinithe boundaries of the RBD.
** Qverlaps with the area of importance for the servation of habitats

Source: Data provided by the State Service fordetetl Areas for 2010 and distributed in the RBD by
experts.

Table 57. Areas of importance for the conservatibihabitats in the Dauguva RBD

Area of |mportanr<1:e f_or the conservation of Area, ha Municipality
abitat
1 | Adutikio bog** 4076 Svetionys distr.
2 | Aukstaitija National Park** *358 Ignalina distr.
3 | Birvéta River valley at Rimaldigk 113 Ignalina distr.
4 | Meadows of Dietkau$zna 147 Ignalina distr.
5 | Dysna River valleys 460 Ignalina distr.
6 | Lake DiukSiai 3612 Ignalina distr., Zarasai distr.
7 | Gervebs bog 335 Ignalina distr.
8 | Grazut Regional Park** *4 176 Zarasai distr.
9 | Guntaunink forest** 1594 Ignalina distr., Svéionys distr.
10| Neversiy forest 11 Svetionys distr.
11| Pug&ios bog 88 Zarasai distr.
12| Pu3nies bog** 779 Ignalina distr.
13| Lake Rizas** 59 Ignalina distr.
14| Samani bog 112 Zarasai distr.
15| Sétiké River and its valley 49 Sveionys distr.
16| Smalvet River and wetlands** 547 Zarasai distr.
17| Lakes Smalvas and Smalvykstis 2225 Zarasai distr.
18| Lake Sungardas 117 Ignalina distr.
19| Meadows of Sakeligk 115 Ignalina distr.
20| Velniabat bog 119 Zarasai distr.
Total | 19 092

* Only the share of the protected area situatetinithe boundaries of the RBD.
** Qverlaps with the area of importance for the servation of birds.

Source: Data provided by the State Service fordetetl Areas for 2010 and distributed in the RBD by
experts.

61. The legal basis of the NATURA 2000 networkstws EU directives: Birds
Directive and Habitats Directive. The EU environtanpolicy ensures effective
maintenance of unique biological diversity throughBurope as well as the same legal
obligations for all EU Member States in protectitige sites incorporated in the
NATURA 2000 network.
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Sanitary protection zones of wellfields

62. Pursuant to the Procedure for the Approvalgil&ed Solid Minerals approved by
Order No. 1-146 of the Director of the LithuaniaadBgical Survey under the Ministry
of Environment of 14 July 2010 (Zin., 2010, No. £676), exploitable resources of
groundwater must be assessed and approved fgueatting and newly designed public
water supply and mineral water wellfields. In agihf all wellfields must have the
established sanitary protection zones (SPZ) whrehdasigned to protect sources of
drinking groundwater and natural mineral water agiapollution, as well as to ensure
the safety and quality of drinking water suppli@dcustomers. SPZ are established,
installed and maintained observing the provisionthe Lithuanian Hygiene Norm HN
44:2006 “Delineation and maintenance of sanitargtgmtion zones of wellfields”
approved by Order No. V-613 of the Minister of Headf the Republic of Lithuania of
17 July 2006 (Zin., 2006, No. 81-3217). Sizes asstrictions of SPZ (different from
HN 44:2006) are provided in Chapter XX “Sanitarptection zones of groundwater
wellfields” of the Special Conditions of Land andrést Use approved by Resolution
No. 343 of the Government of the Republic of Lithizaof 12 May 1992 (Zin., 1992,
Nr. 22-652).

SPz for wellfields abstracting more than 108/day on average must be defined or
established using a simulation technique. There rayesanitary protection zones

established and validated pursuant to the requméesyad the Lithuanian Hygiene Norm

HN 44:2006 within the Dauguva RBD.

After the approval of a special plan for the SPZaoWellfield, the special land use
conditions are entered in the Real Property Caglagtrd Real Property Register
pursuant to the procedure laid down in Article X2tlee Law of the Republic of
Lithuania on Land (Zin., 1994, No. 34-620; 2004,.128-868) and the Regulations of
the Real Property Cadastres of the Republic ofuaiiia approved by Resolution No.
534 of the Government of the Republic of Lithuaofal5 April 2002 (Zin., 2002, No.
41-1539; 2005, No. 80-2899). This is an importaaquirement because it ensures
application of restrictions on economic activitythin the SPZ.
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CHAPTER V. MONITORING AND STATUS ASSESSMENT OF WATE R
BODIES IN THE DAUGUVA RBD

SECTION I. SURFACE WATER BODIES

Monitoring programme for surface water bodies

63. Pursuant to the requirements of the Law ofRbBpublic of Lithuania on Water, the
status of surface water bodies is assessed threugbeillance and operational
monitoring of water bodies and, if needed, inveghg monitoring.

The purpose of monitoring is to identify the statfsthe existing water bodies, to
evaluate the effectiveness of pollution reductioeasures, and to obtain data which
would serve as the basis for taking decisions,nguthe programme implementation
period, on provision of conditions for the attaimmef good ecological and chemical
status of rivers, lakes, ponds, and related ecesyst

Monitoring is carried out in accordance with thetibiaal Environmental Monitoring
Programme.

64. Surveillance monitoring is carried out in ord@mget information about the overall
status of water bodies in the country and its ltarga changes. This information is
required for designing key measures intended tarengrotection of water bodies in
future, supplementing and ensuring the differeiniatof water bodies into types,
establishing reference conditions for water boghesy For the purpose of implementing
water quality management based on the basin plen@g regulated by law, the
surveillance monitoring network was selected stoanable an assessment of the status
of water bodies within each river basin districsin or sub-basin.

65. Taking into account the monitoring site andithportance of information in respect
of the entire river basin district, surveillancemtoring was subdivided into two types:
intensive monitoring (conducted every year) ancesitve (conducted twice during the
implementation of the management plan in a RBD).

Surveillance intensive monitoring sites were seldct

65.1. in the major rivers of the basin;

65.2. in transboundary water bodies situated abthder;

65.3. in reference water bodies (unaffected byraptigenic pressures);
65.4. in other water bodies of national significanc

66. Surveillance extensive monitoring is carriedt dor water bodies which are
indicative of the overall status of water bodies, in water bodies the ecological status
of which currently conforms to the criteria for hignd good ecological status, or the
ecological potential conforms to the criteria foraximum and good ecological
potential.

67. Operational monitoring is undertaken in watadibs the current ecological status or
ecological potential of which is lower than goodheTpurpose of operational monitoring
is to establish the status of surface water badiestified as being at risk of failing to
meet their water protection objectives, and to sss@y changes in the status resulting
from the programmes of measures for the achievenoénthe water protection
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objectives. This monitoring allows assessing thpdat of sources of pollution on the
receiving water body.

68. Investigative monitoring is undertaken in casdeen the reason of failure of a
parameter indicative of a quality element to comfdo the good status requirements has
not been identified, or when the extent or impdcaacidental pollution needs to be
identified.

69. The key objective of a monitoring programméoigstablish and monitor the status
of all water bodies in the country; therefore thetwork of monitoring sites is
established in respect of water bodies. In totalwater bodies in the category of rivers,
32 water bodies in the category of lakes and pdrade been identified within the
Dauguva RBD. Consequently, the task of the momigpprogramme is to reflect the
status of all 52 water bodies in the Dauguva RBD. tfiis end, monitoring of all
required quality elements has been provided fortaslbeen carried out in accordance
with the General Requirements for the Monitoring/éditer Bodies approved by Order
No. 726 of the Minister of Environment of the Refpalof Lithuania of 31 December
2003 (Zin., 2004, No. 10-290), which specify orthg tminimum monitoring frequency.
An exception is provided only for the minimum fremey of the monitoring of
parameters indicative of biological elements: mpbybes (in all water bodies, except
for reference condition sites), fish fauna and swmdbos (in water bodies in the category
of lakes and heavily modified lakes, except foerehce condition sites). Macrophyte
communities are one of the most inert ones amoolgdical elements, their reaction to
qualitative changes in their living environment @gceptionally slow. The water
exchanger rate is much lower in lakes than in sivbence communities of fish fauna
and zoobenthos also change very slowly. Consegyepframeters indicative of
biological elements are sufficient to be monitomtte in six years in such specific
cases, and not once in three years as provideuh fine General Requirements for the
Monitoring of Water Bodies (Zin., 2004, No. 10-29®uch monitoring frequency is
deemed to be sufficient to be able to assess changhe status of biological quality
elements.

Network of monitoring sites for water bodies in thecategory of rivers, heavily
modified and artificial water bodies

70. 20 water bodies were identified in the categwryivers within the Dauguva RBD.
A number of these water bodies are similar by thgpology, status and factors
conditioning the status. In order to streamline thenitoring network, water bodies
were grouped on the basis of their typology, statdfactors determining the status. At
least one monitoring site was selected for eacligmf water bodies assuming that
such one monitoring site represents the statul wiger bodies within the group.

The type of monitoring was determined based onréiselts of the assessment of the
ecological status of water bodies. Operational mooimg is required for all water
bodies the ecological status of which is currentiyer than good, meanwhile
surveillance monitoring should be carried out fae temaining water bodies.

The programme of monitoring of all water bodiestle category of rivers in the
Dauguva RBD covers 9 sites. Surveillance intensieaitoring should be carried out in
2 sites, surveillance extensive monitoring — intdssand operational monitoring — in 3
sites. The surveillance intensive monitoring progme includes observations in 2
transboundary rivers which are also the main tabas.
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The number of monitoring sites for rivers in theugava RBD is provided in Table 58
below.

Table 58. Type and number of monitoring sites fegns within the Dauguva RBD

. . Number of
. Number of surveillance Number of surveillance .
Basin , ; L . . L : operational
intensive monitoring sites | extensive monitoring site o .
monitoring sites
Dauguva 2 4 3

Source: experts’ data

U)

Network of monitoring sites for lakes and ponds

71. The status of lakes and ponds can be affectddiatermined by different factors;
thus, due to the unique conditions in each lakeamd, monitoring should be carried
out in respect of all water bodies falling withimetcategory of lakes and ponds. The
programme of monitoring of lakes and ponds forBlaeiguva RBD covers the total of
32 water bodies. Surveillance extensive monitoshguld be carried out in 30 water
bodies: 29 lakes and 1 pond. Operational monitoringequired for Lake @ikSiai,
investigative monitoring — for Lake Imbradas.

The number of monitoring sites for lakes and pomdthin the Dauguva RBD is
provided in Table 59 below.

Table 59. Type and number of monitoring sites &ek and ponds within the Dauguva
RBD

Basi Monitoring of lakes Monitoring of ponds
asin Surveillance extensivel  Operational  InvestigativBurveillance extensive
Dauguva 29 1 1 1

Source: experts’ data

Monitoring programme for rivers and heavily modified water bodies
Surveillance intensive monitoring

72. Frequencies of the monitoring of parametergattve of all quality elements were

established so as to ensure a high level of dathdemce and precision. Hydrological
regime and general parameters for physico-chenalgahents shall be measured 12
times a year (every month) in all intensive sutaeite monitoring sites, and

concentrations of the main ions shall be monitoadthe same frequency in
transboundary rivers and their main tributariesciSumeasurement frequency and
continuous measurements in the same monitoring svi# ensure a high level of

confidence in the assessment of natural and ardgespc changes.

The Dysna River has been assigned to water botligskadue to the concentrations of
di(2-ethylhexyl)phthalate therein found to be extieg the environmental quality
standards. Thus, with a view to identify the poadlat level more precisely, the
concentrations of this pollutant shall be measut2dtimes a year in the Dysna at
Kacergisk. If the concentrations of the hazardous substdncaeot exceed the relevant
environmental quality standard during the first ryeéd measurement, repeat samples
may be taken after three years. Once a year, ctiatiens of di(2-ethylhexyl)phthalate
shall also be measured in sediments.
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Regularity of the analysis of parameters indicati’biological elements in surveillance
intensive monitoring sites differs depending on tiaracteristics of the biological
objects. Macrophytes should be monitored only ace$ representative of rivers other
than Type 1. Though the General Requirements ferMionitoring of Water Bodies
(Zin., 2004, No. 10-290) provide for the monitoriaffmacrophyte parameters once in
three years, in experts’ opinion, one time every gears is sufficient because
macrophyte communities are one of the most ineesdigchanging the most slowly)
among biological elements. Measurements of paramdte fish fauna, which are
quicker to react to environmental changes, in ites f intensive monitoring should be
performed once in three years and zoobenthos shbeldnonitored every year.
Parameters for phytobenthos should be measured anraial basis three times a year.
Of all biological elements, these parameters agditht to react to changes in the water
quality hence three measurements per year are texpéa provide information on
momentary (short-term) impacts of changes in thiemguality.

Parameters indicative of morphological conditionsrivers, which change the most
slowly, and river continuity are sufficient to beonitored once during a six-year
monitoring cycle.

Table 60. Surveillance intensive monitoring prognaefor rivers
Surveillance intensive monitoring sites in rivers

Monitoring elements and parameters Transboundary rivers / main tributaries
1 3 4
Physico- General parameters AP 1 2 12 6
chemical Main ions AP 2 2 12 6
quality Specific pollutants in
elements water AP 4 1 12 6
Specific pol_lutants in AP 5 1 1 6
bottom sediments
Biological Macrophytes AP 6 2 1 1
quality Zoobenthos AP 7 2 1 6
elements Fish fauna AP 8 2 1 2
Phytobenthos AP 9 2 3 6
Hydromorpho Hydrological regime AP 10 2 12 6
logical quality| Morphological
elements conditions AP 11 2 ! !
River continuity AP 12 2 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheawlytical package are provided in Table 63
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle
Note:
If concentrations of specific pollutants in sampdesnot exceed the established environmental gualit
standards during the first year of monitoring, mmamples for assessment of the concentrationdmay
taken after three years.
Source: experts’ data

Surveillance extensive monitoring

73. Surveillance extensive monitoring aims at oliagrgeneral status in water bodies
(natural rivers, heavily modified rivers and adifl canals) which meet the
requirements for good ecological status or goodogical potential. There are 13 such
water bodies within the Dauguva RBD, 4 surveillaes¢ensive monitoring site have
been envisaged for their monitoring. These momtpsites shall ensure the assessment
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of the ecological status and ecological potentialowater bodies outside the category
of water bodies at risk with a medium level of adahce.

The following elements shall be observed in sulaede extensive monitoring sites:
general physico-chemical parameters, main ionsampaters indicative of biological
elements, hydrological regime, morphological caonds#, and river continuity. The
monitoring frequency and regularity for the relevparameters correspond to those laid
down in the General Requirements for the MonitoohgVater Bodies (Zin., 2004, No.
10-290) and are sufficient for monitoring the oVeemological status of water bodies
and ensuring medium confidence and precision lef/¢he data. Measurements of all
parameters in the same monitoring site should lolmeed every three years, except
for parameters for macrophytes, which are to beitoi@d once during a six-year cycle
(macrophyte communities are the most stable obiallogical elements) and only in
sites in rivers larger than Type 1. During the nbanmng year, general physico-chemical
parameters and the hydrological regime should basared four times a year (every
three months) and the remaining parameters — ogeara

Four surveillance extensive monitoring have beewvisaged for the Dauguva RBD
(Table 61).

Table 61. Surveillance extensive monitoring prografor rivers (natural and heavily
modified rivers and artificial canals)

Surveillance extensive
Monitoring elements and parameters monitoring sites in rivers
1 2 3 4
Physico-chemical quality | General parameters AP 1 4 4 2
elements Main ions AP 2 4 4 2
Macrophytes AP 6 2 1 1
Biological quality elements Zpobenthos AP 7 4 1 2
Fish fauna AP 8 4 1 2
Phytobenthos AP 9 4 1 2
. Hydrological regime AP 10 4 4 2
g'ggﬁﬁyme?g::g;?glcal M_orphologica_l conditions AP 11 4 1 1
River continuity AP 12 4 1 1

Explanation of the column numeration:

1 — analytical package, lists of parameters foheawlytical package are provided in Table 63
2 — number of monitoring sites

3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle
Source: experts’ data

Operational monitoring

74. Operational monitoring is intended for the momng of the ecological
status/potential in river stretches where the distadxd water protection objectives are
not likely to be achieved. This monitoring allowssassing changes in ecological
status/potential which occur while implementing gmaammes of measures for the
achievement of water protection objectives. Theragpenal monitoring network in the
Dauguva RBD covers three river sites (Table 62).

Frequencies of monitoring elements were establisloeds to obtain sufficient data for
assessing the status of quality elements and rtatian. Taking into account the fact
that measures for the reduction of impacts of apthgenic activities take effect with
some delay (after a certain time period), measunénef the monitoring elements in
operational monitoring sites should be repeatece ancthree years instead of every
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year. Such regularity is sufficient to be able &sess measures for the reduction of
impacts of anthropogenic activities as well as gesnin the status of biological
elements. It should be noted that the absolute ntajof biological elements react to
improvements of their living environment after attag time and not immediately.
Hence the said monitoring frequency ensures anuadedevel of data confidence and
precision.

In the monitoring sites, parameters indicative lblelements which might prevent the
achievement of water protection objectives and rpatars indicative of biological
elements shall be monitored measuring their vakwesy three years. Less frequent
measurements, once every six years, shall be daoué only in respect of elements
which change the most slowly, i.e. river morphologgntinuity and macrophytes (the
latter shall be monitored only in river stretchelsiahh are not Type-1 rivers). Though
the monitoring frequency (once every six yearsyhacrophytes is lower than indicated
in the General Requirements for the Monitoring cété¥ Bodies (Zin., 2004, No. 10-
290), it is deemed to be sufficient because magt@ptommunities are one of the most
inert ones (changing the most slowly) of biologieEments. General physico-chemical
parameters shall be measured in all river sitegestitp operational monitoring, taking
measurements every three months (four times a yahaihg the monitoring year.
Hydrological parameters (quantity of flow which pally determines concentrations of
certain chemical elements in water) shall be moedat the same frequency, except for
the stretch of the Dysna River affected by a HPErevtthe hydrological regime should
be measured on an annual basis 12 times a yeagegy month). These measurements
will allow making a more accurate assessment of ithpact of the HPP on the
hydrological regime of river.

Parameters indicative of biological elements, these for zoobenthos and fish fauna,
shall be measured once a year (every three yeagisparameters for phytobenthos are
recommended to be measured three times a yeardgepavameters for phytobenthos
are the ones which change the most quickly asudt relschanges in the water quality.

Table 62. Operational monitoring programme for rsveAnalyses to be performed in
each analytical package (AP) are provided in TéBle

Operational monitoring sites in rivers

Monitoring elements and parameters 1 2 3 4

Physico-chemical AP 1 3 4 2

- General parameters
quality elements

Macrophytes AP 6 1 1 1
Biological quality Zoobenthos AP 7 3 1 2
elements Fish fauna AP 8 3 1 2
Phytobenthos AP 9 3 3 2

. Hydrological regime AP 10 3 4 2
sgglz?y”;?éﬂ]::‘?glcal M_orphologicql conditions AP 11 3 1 1
River continuity AP 12 3 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 63
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle
Source: experts’ data
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Table 63. Parameters for river water quality eletm@neach analytical package

Analytical List of parameters
package
AP 1 General physico-chemical parameters:
temperature, colour (Pt mg/l), pH, oxygen conceiuna BOD,, suspended matter, P
total, PQ-P, N mineral, N total, N&N, NH,-N, NO,-N, TOC, COD, Cr, Ca, electric
conductivity, alkalinity
AP 2 Main ions: Cl, S@Q Na, K, Mg, Si
AP 3 Specific pollutants in water:
In surveillance intensive monitoring site No. 325:
di(2-ethylhexyl)phthalate
AP 4 Specific pollutants in bottom sediments:
In surveillance intensive monitoring site No. 325:
di(2-ethylhexyl)phthalate
AP 6 Macrophytes:
species composition, abundance and bottom covevilyeach species (S| or other
adequate indices)
AP 7 Zoobenthos:
species composition, abundance of individuals ohespecies (DSFI or other
adequate indices)
AP 8 Fish fauna:
species composition, abundance of individuals ohespecies (DSFI or other
adequate indices)
AP 9 Phytobenthos:
species composition, abundance
AP 10 Hydrological regime:
guantity of water flow
AP 11 Morphological conditions:
type of river bed, length and width of the natuirpérian vegetation zone
AP 12 River continuity:

artificial barriers for fish migration and transgation of outwash material

Source: experts’ data
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Figure 22. Monitoring network for rivers in the Qawva RBD

Monitoring programme for lakes and ponds
Surveillance extensive monitoring

75. Surveillance extensive monitoring is intendedthe monitoring of the ecological
status in lakes and ponds outside the categoryatémbodies at risk. The surveillance
extensive monitoring network in the Dauguva RBD arsv29 lakes and the pond of

Padysnis HPP (Table 64)ake ecosystems change very slowly thereforesufficient
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to monitor the relevant parameters once every siars/ Though such monitoring
frequency is lower than indicated in the GenerafjiR@ments for the Monitoring of
Water Bodies (Zin., 2004, No. 10-290), it is deertedbe sufficient for the monitoring
of general ecological status of water bodies ansummg medium confidence and
precision level of the data.

General physico-chemical parameters and paramdtersphytoplankton shall be
measured at least four time a year (at the endoaf A beginning of May, in the second
half of July, second half of August, at the endSeptember — beginning of October).
The remaining monitoring elements shall be measoneg during a monitoring cycle.

Table 64. Surveillance extensive monitoring prograafor lakes and ponds

Surveillance extensive monitoring sites in lakes ah
ponds
Monitoring elements and parameters Lakes Ponds
1 2 3 4 2 3 4
Phy§|co-chem|cal General parameters AP 13 29 4 1 | 4 1
quality elements
Phytoplankton AP 16 29 4 1 1 4 1
Biological quality | Macrophytes AP 17 29 1 1 1 1 1
elements Fish fauna AP 18 29 1 1 1 1 1
Zoobenthos AP 19 29 1 1 1 1 1
. | Water exchange rate AP 20 29 1 1 1 1 1
Hydromorphologic Morpholoaical
al quality elements orphologica AP 21 29 1 1 1 1 1
conditions

Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 67
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring
Source: experts’ data

Operational monitoring

76. Operational monitoring is carried out in lakdsere the established water protection
objectives are not likely to be achieved.

Such monitoring within the Dauguva RBD is requifed Lake DiikSiai (Table 65).
With a view to monitor changes in the ecologicaltis$ of the lake in the operational
monitoring network, measurements of parameterscatiie of general physico-
chemical elements and phytoplankton as well asraplo/ll a should be performed at
least every three years four times a year. Paras&ie other elements which change
slower may be measured once during a six-year wwamit cycle. Taking into account
the fact that measures for the reduction of impattnthropogenic activities take effect
with some delay (after a certain time period), stegularity is sufficient to be able to
assess changes in the status of parameters fotycglaments. The absolute majority of
biological elements (except for phytoplankton) tetacimprovements of their living
environment in lakes after a very long time, heiide believed that such monitoring
frequency ensures sufficient data confidence aadigion.
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Table 65. Operational monitoring programme for LBkaksSiali

Operational monitoring sites in
o Lake DrukSiai
Monitoring elements and parameters 1 > 3 )
Physico-chemical quality General parameters AP 13 1 4 2
elements
Phytoplankton AP 16 1 4 2
: . . | Macrophytes AP 17 1 1 1
Biological quality elements Fish fauna AP 18 1 1 1
Zoobenthos AP 19 1 1 1
Hydromorphological Water exchange rate AP 20 1 1 1
quality elements Morphological conditions AP 21 1 1 1

Explanation of the column numeration:

1 — analytical package, lists of parameters foheamlytical package are provided in Table 67
2 — number of monitoring sites

3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle
Source: experts’ data

A new nuclear power plant is planned to be constdion Lake DikSiai. Before the
start-up of the power plant, the basic values d@liguelements should be analysed in
more detail (the basic status of the lake shouldidentified), i.e. investigative
monitoring is required. If the NPP is constructed aut into operation at the end of the
current or at the beginning of the next monitoraygle, more intensive analyses of the
general parameters indicative of physico-chemicalality elements and of
phytoplankton to be conducted nine instead of fones a year would be required.

Investigative monitoring

77. Causes which condition poorer than good eccédgitatus of Lake Imbradas are not
clear enough (the lake may be potentially affedigchistoric pollution). Hence more
intensive — investigative monitoring is recommended Lake Imbradas in order to
obtain more precise data on seasonal variatiorenéal physico-chemical parameters
and, at the same time, to find out whether thezeaay phosphorus compounds released
from bottom sediments during thermal stagnatiodsdary pollution conditioned by
historical pollution). Values of general physicceahical parameters should be
measured 12 times a year (every month) insteadwfdnd values of phytoplankton —
six times a year (during the period of intensivgatation).

Table 66. Investigative monitoring programme fokédmbradas

Investigative monitoring programme
. for Lake Imbradas
Monitoring elements and parameters 1 5 3 2
Physico-chemical quality General parameters AP 13 1 12 2
elements
Phytoplankton AP 16 1 6 2
: . . | Macrophytes AP 17 1 1 1
Biological quality elements Fish fauna AP 18 1 1 1
Zoobenthos AP 19 1 1 1
Hydromorphological quality Water exchange rate AP 20 1 1 1
elements Morphological conditions AP 21 1 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 67
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle
Source: experts’ data
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Table 67. Parameters for water quality elementdakes and ponds in each analytical

package
Analytical List of parameters
package

AP 13 General physico-chemical parameters:
transparency, oxygen concentration, temperaturespspended matter, P total, N
total, colour (Pt mg/l), electric conductivity, alinity, Ca, Fe, Si, NN, NO,-N,
PO;-P, NH-N

AP 16 Phytoplankton:
species composition, abundance, biomasanpers for indicative groups,

chlorophylla
AP 17 Macrophytes:

species composition, abundance and bottorrage with each species (Sl index)
AP 18 Fish fauna:

species composition, abundance of indiM&loheach species and biomass
AP 19 Zoobenthos:

species composition, abundance of indiM&loheach species

AP 20 Water exchange rate

AP 21 Morphological conditions:

changes in the shore line, length of the natipakian vegetation zone
Source: experts’ data
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Figure 23. Monitoring network for lakes and ponashie Dauguva RBD

Status assessment results for surface water bodies
Ecological status and ecological potential of river
78. Taking into account river typology and anthrggoic pressures on ecological

status, 20 water bodies in the category of riveesewidentified within the Dauguva
RBD. The most important source of information fbe tassessment of the ecological
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status and ecological potential of water bodies water quality monitoring data of

2005-2009. With a view to ensure accurate assessauaogical status and ecological
potential were identified on the basis of the rssabtained only in the monitoring sites
where at least four annual measurements of paresnietdicative of physico-chemical

guality elements were taken. Data of one-time measents cannot reflect the actual
status of water bodies and therefore was not usedder to avoid major errors. Also,
dubious parameter values were excluded. The aseassihthe ecological status and
ecological potential of water bodies was conduaisthg the Methodology for the

Identification of the Status of Surface Water Badigproved by Order No. D1-210 of
the Minister of Environment of the Republic of Li#mia of 12 April 2007 (Zin., 2007,

No. 47-1814).

However, the available water quality monitoringadéd not sufficient to identify the
ecological status and ecological potential of aditev bodies in the category of rivers
within the Dauguva RBD. New principles for the delation of water bodies were
proposed while developing the Dauguva RBD Managént®an, therefore the
monitoring data collected during 2005-2009 faileddflect the ecological status of all
newly delineated water bodies to the required @xf€hus, the ecological status and
ecological potential of water bodies where watealigy monitoring had not been
conducted were identified on the basis of matherahinodelling results and taking
into account hydromorphological parameters for rribeds. The assessment of the
ecological status and ecological potential on thsid of the modelling results was
carried out employing simulated values of paransetedicative of physico-chemical
quality elements. Values of parameters indicativphysico-chemical quality elements
were estimated with the help of MIKE BASIN modelompevaluation of the present
pollution loads and average hydrological conditions

The mathematical modelling results and data on digdrphological parameters for
river beds were also used as additional informatiorthe assessment of the ecological
status and ecological potential of water bodiesrev/imeonitoring was carried out during
2005-20009.

In cases of discrepancies between the ecologiedlisstand/or ecological potential
evaluated on the basis of the monitoring data aedohe assessed in accordance with
the simulated values of parameters indicative gfsmo-chemical quality elements and
hydromorphological parameters, the final assesswfetfite ecological status of a water
body was performed as follows:

78.1. When the ecological status or ecological m@kestablished on the basis of the
monitoring data was lower than the one establishesiccordance with the simulated
parameters for physico-chemical quality element$ lydromorphological parameters,
the final assessment of the ecological status ological potential of the water body
was performed using the monitoring data.

78.2. When the ecological status or ecological akestablished on the basis of the
simulated values of parameters indicative of plossicemical quality elements and
hydromorphological parameters was lower than the established in accordance with
the monitoring data, the final assessment of tlodogecal status or ecological potential
of the water body was performed using the modellingsults and the
hydromorphological parameters.

Following the Regulations for the Assessment of I&gical Status and Ecological
Potential, water bodies were identified as watedid® at risk when any potential
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significant anthropogenic impact was presumed \withliew to minimise the risk of
failing to notice deterioration in the current stat

The assessment of the ecological status of watdiebaon the category of rivers within

the Dauguva RBD demonstrated that the requirenfentsgh ecological status are met
by 11 water bodies with the total length of 135m8, kvhich accounts for about 55% of
all water bodies within the Dauguva RBD. One wdtedy with the length of 43.4 km

is at good ecological status. Six water bodies whih total length of 78.7 km are at
moderate ecological status and constitute 30%enfdtal number of the water bodies in
the category of rivers within the Dauguva RBD. Qvater body with the length of 11.7
km is at poor ecological status. In addition, thisrene heavily modified water body
(12 km) within the Dauguva RBD. Its ecological putal was assessed to be good.

In total, seven water bodies in the category oémvwithin the Dauguva RBD were
identified as failing the good ecological statuguieements: five of these water bodies
were at ecological status poorer than good beaaiube straightening of river beds, the
ecological status of one water body falls shorthef requirements for good ecological
status due to the impact of a hydropower plant, amother one suffers from water
quality problems.

Poor ecologicabtatus
5%

Moderate ecological status
30%

High ecologice

status
55%

Good ecologici
potential
5%
Good ecologicaktatus
5%

Figure 24. Ecological status and ecological poatiati water bodies in the category of

rivers in the Dauguva RBD
Source: experts’ analysis results

Reliability of assessment of ecological status etwlogical potential is indicated by the
level of confidence in the assessment which calewemedium and high. Low level of
confidence shows a likelihood of a major error nvdate high level of confidence
means that the ecological status or ecologicalnpaievas assessed with a minor error
and hence is reliable.

High confidence was granted in respect of the ifleation of the ecological status in
one water body within the Dauguva RBD. Medium cdeffice in the status assessment
was granted in respect of 12 water bodies, and downfidence — in respect of the



90

assessment of the ecological status of six watdiescand the ecological potential of
one heavily modified water body.

Chemical status of rivers

79. The assessment of the chemical status of rivasscarried out on the basis of the
river water quality monitoring data of 2005-2009heT analysis of the data
demonstrated that none of hazardous or priorityattims substances in rivers within
the Dauguva RBD exceeded the MAC during the sartbgeThe analysis also took
into account the findings of the study “Screenirfgsabstances dangerous for the
aquatic environment in Lithuania” conducted in 20D@ring this study, concentrations
of di(2-ethylhexyl)phthalate (DEHP) were found ® déxceeding the MAC in the Dysna
at the border. The measured concentration of DEitHled to 3.85ug/l meanwhile the
MAC of DEHP in the receiving water body is Qugy/l. Following these results, the
Dysna River with the length of 43.4 km is currentgntified as failing good chemical
status.

Status of lakes and ponds

80. The ecological status of lakes within the DaiagRBD was assessed on the basis of
the following three information sources:

80.1. national monitoring data;

80.2. data presented in the study “ldentification Lathuanian lakes subject to
restoration and preliminary selection of restomatimeasures for these lakes for the
improvement of their status”;

80.3. mathematical modelling results.

When classifying the ecological status of lakesorly was given to the national
monitoring data, i.e. in case of availability oéthational monitoring data on indicators
of the ecological status of a lake, the lake instjoe was attributed to the status class
indicated by the monitoring data, meanwhile the efloty results and the findings of
the study were not taken into consideration.

The ecological potential of the pond of PadysnidPHias assessed on the basis of the
mathematical modelling results because no mongatata has been available.

The assessment results for the ecological statleke$ within the Dauguva RBD and
the ecological potential of Padysnis HPP pond afingrto parameters indicative of
physico-chemical and biological quality elements amovided in Table 68 below.

Table 68. Ecological status/potential of lakes and pond in the Dauguva RBD

Lakes and pond Ecological status/potential| Level afonfidence in the assessment
Iksnas high low
Apvardai good low
Auslas good low
Avilys high low
Azvintis high low
Cigirys high low
Druksiai moderate high
Dysnai high medium
Dysnykstis good low
Erzvétas good low
llgiai good low
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Lakes and pond Ecological status/potential| Level afonfidence in the assessment
llgis high low
llgys high low
Imbradas moderate low
Karcioginas good low
Kumpuolis good low
Laukesas high low
Lazdiniy eZeras high low
Lukstas high low
Padysnis HPP pond high low
Parstas high low
Pritas high low
Razas good low
Sagardas high low
Sakij eZeras high low
Smalvas high high
Smalvykstis high low
Suvieko high low
Svirky eZeras good low
Visaginas good low
Zarasas good low
Zilmas high low

Source: experts’ analysis result

The ecological status of 18 lakes included in tleeidfuva RBD monitoring network is
high, the ecological status of 11 lakes is good, the status of 2 lakes is moderate. The
pond of Padysnis HPP conforms to maximum ecologiotgntial requirements.

High level of confidence was granted to the assessof the ecological status/potential
in one water body (3%), medium confidence in treust assessment was granted in
respect of one water body (3%) as well, and lowfidence — in respect of 30 water
bodies (94%).

Monitoring of specific pollutants (priority and @h regulated substances) in lakes
within the Dauguva RBD was conducted only in Lak@K3iai. The chemical status of
this lake is deemed to be good. Since no dataasade on the remaining water bodies
in the category of lakes, it is assumed that alhem are at good chemical status.

Summing up, at present 30 water bodies are at goolbgical status or good ecological
potential and 2 water bodies are failing the goocblagical status/potential
requirements.

The ecological status assessment results for lakégponds within the Dauguva RBD
are illustrated in Figure 25 and the level of cdefice in the assessment — in Figure 26
below.
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Figure 26. Level of confidence in the assessmegrtological status and ecological
potential of surface water bodies in the Dauguv®®RB

81. The chemical status of surface water bodiekinvihe Dauguva is demonstrated in
Figure 27 and the overall status — in Figure 28.
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Chemical status of surface water bodies
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Figure 28. Overall status of surface water bodiebé Dauguva RBD

SECTION II. GROUNDWATER MONITORING

82. The objective set in the National Environmealnitoring Programme for 2005-
2010 approved by Resolution No. 130 of the Goventroé the Republic of Lithuania
of 7 February 2005 (Zin2005, No. 19-608; 2008, No. 104-3973) is to assesirces of

recovery of groundwater resources, trends of clamgehe groundwater quality and
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respective factors, and to assess chemical congosif water in drinking water
abstraction sites. To this end, general chemicalpasition of water as well as micro
components, pesticides and organic compounds, mimgelements therein are
analysed/have to be analysed in selected 280 sitesmonitoring frequency — from
once a year to once every two to six years.

National monitoring network

83. The groundwater national monitoring networkthe river basins of the Dauguva
RBD constitutes an important part of the nationainitoring network in the country.
Monitoring of groundwater quality and of groups w$ individual indicators is
conducted observing the principle of rotation: gmwater sampling for assessing
general chemical composition and biogenic elementaore frequent (at least once a
year) in a shallow aquifer the composition of whistchanging more rapidly, and less
frequent (every two years) — in confined aquif&@pecific chemical components, such
as organic compounds, pesticides, metals the ctnatiens whereof in groundwater are
very low, are monitored once in five years in wellsere these components are likely to
be detected.

The depth of occurrence of shallow groundwater éasared once a day with a help of
electronic sensors. The groundwater table in cedfimquifers is measured only prior to
the sampling. The monitoring posts within the DataglRBD are demonstrated in

Figure 29 and Table 69.
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Table 69. National groundwater monitoring netwarkhe Dauguva RBD

Type of aquifer
River basin/sub-basin Shall Confined
aflow Number of o
Geological index
wells/posts
Dauguva/ Dauguva Tributaries 3 4 aglll, Iglll, D;Sv-D,up
Total: 3 4

Source: LGS, 2009

Tables 70 and 71 list monitoring wells from whiclater samples are taken for the
analysis of chemical status and quality of shaléma confined aquifers.

Table 70. National monitoring posts for the monitgrof shallow groundwater quality

GWB | Monitoring Gr. Coordinates

code post No. Basin/sub-basin X y Geological index
LT001 | Dukstas 2539¢ Dauguva Tributaries | 6157828| 646667 aglll

LT001 | Dukstas 25399 Dauguva Tributaries | 6157828| 646667 glll

LTOO01 | Dukstas 2540( Dauguva Tributaries | 6157828| 646667 glll

LTOO01 | Marionava 35955 Dauguva Tributaries | 6164258| 662937 gtlll

LTO05 | Bokenai 25367| Dauguva Tributaries | 6131578| 668603 Iglll

Total: 5 wells

Source: LGS, 2009

Table 71. National monitoring posts for the moniigrof confined groundwater quality

GWB | Monitoring Coordinates Type of
code post Gr. No. Sub-basin X y Index aquifer
pre-

Zarasai Dauguva Quaternary

LTO01 | (DimitriSkés) 15294 Tributaries 6181486 641867 &v-Dup | confined
Dauguva Quaternary

LTO01 | Dukstas 13235 Tributaries 6156791| 645797 aglll confined
Dauguva Quaternary

LTO01 | Dakstas 25389 Tributaries 6157828| 646661 aglll confined
Dauguva Quaternary

LTO01 | Dakstas 20618 Tributaries 6157904| 646708 agll confined
Dauguva Quaternary

LTO05 | DidZiasalis 10679 Tributaries 6134387 669219 aglll confined

Total: 5 wells

Source: LGS, 2009

The groundwater water table is measured in pastesdliin Table 72 below.

Table 72. National groundwater monitoring poststfie measuring of groundwater

tables

GWB Gr. No. Sub-basin Coordinates

code Monitoring post X y Index
Dukstas monitoring

LTO01 | station 35954 Dauguva Tributaries 646236 6156108 gtlll

LT001 | Bokenai o5367| Dauguva Tributaries)  ggg5g3|  §131507 gl

LT001 | Marionava 35955 Pauguva Tributaries| 565937 » 6164253 gtlll

Total: 17 wells

Source: LGS, 2009

The density of the groundwater monitoring netwarlshallow and confined aquifers is
provided in Tables 73 and 74.
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Table 73. Shallow groundwater monitoring networkiuer basins in the Dauguva RBD

Number of monitoring wells Number of wells per
Sub-basin Sub-basin| 100 of 100 kf
area, km | km? . | total : total
national | economic national
o number number
entities
Dauguva Tributaries 1 870.80 18.7 7 137 144 0.4 7.7
Ignalina NPP 104
excl. Ignalina NPH 1 870.80 18.7 33 40 2.1

Source: LGS, 2009

Table 74. Confined aquifer monitoring network in W the Dauguva RBD

Number of wells per
Number of monitoring wells 100 knf
Area, | 100 . ' total . total
GWB km? km? national of wellfields number national number
Dauguva GWB
of Upper-Middle
Devonian
deposits 674 6.74 2 2 4 0.30 0.59
Dauguva GWB
of Quaternary
deposits of
South-Eastern
Lithuania 1192 | 11.97 4 2 6 0.34 0.50

Source: LGS, 2009

When developing the national monitoring networke thost important thing was to
ensure that the monitoring posts more or less gvegllect the natural shallow
groundwater formation conditions and anthropogenéssures on the area, and include
all major aquifers utilised for public water supplhe interconnection of groundwater
with surface water and other ecosystems was padlgticot taken into account at that
time. This has resulted in uneven distribution leé hational groundwater monitoring
posts in individual river sub-basins.

Status of groundwater

84. A set of groundwater status maps demonstratiagchemical status of the major
aquifers (groundwater bodies) and wellfields whexte currently utilised has been
compiled. Analysis showed that both quantitative ahemical status of groundwater
within the Dauguva RBD is good (Figures 30 and 31).
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SECTION Ill. MONITORING OF PROTECTED AREAS

85. Pursuant to Order No. 695 of the Minister oviEbnment of the Republic of

Lithuania of 31 December 2002 on the approval @& khonitoring Programme for

Areas Important for the Conservation of HabitatsBinds (Zin, 2003, No. 4-161),

monitoring in all areas of Community importance tbe conservation of habitats and
birds established in Lithuania must be carried whtle implementing the Habitats
Directive and the Birds Directive.

The objective of monitoring is to ensure collectmiinformation on the status of and
changes in the status of areas important for tmserwation of habitats and birds as
well as species and natural habitats therein tteasabject to protection, and provision
of this information to national and internationaittzorities responsible for timely and
adequate preparation and adoption of decisionsseape for the conservation of
protected natural habitats and species of faundlooa. The monitoring of areas
important for the conservation of habitats and il supervised by the State Service
for Protected Areas under the Ministry of Enviromine

The status of and changes in the status of nahatitats under protection in areas
important for the conservation of habitats and &de observed in accordance with an
approved action plan. The category of surface wadelies within the Dauguva River
Basin District that are subject to monitoring pansuto the General Requirements for
the Monitoring of Water Bodies includes lake hatsitand river habitats. The frequency
of the habitat monitoring must be at least once\etteee years. The indicators subject
to monitoring include the following: physical antiemical characteristics of water,
variety and abundance of typical organisms, strectand distribution of plant
communities. The scope and topics of the monitopirmggrammes differ depending on a
protected area in question, varying from narrongpranmes (e.g. monitoring of otters)
to very wide ones (e.g. monitoring and assessnietiteostatus of the location sites of
plants included in the Red Book of Lithuania).

Certain parameters of monitoring of natural habitat protected species (such as
physical, chemical, dynamic characteristics of waetc.) are not established when
necessary and reliable data is obtained while Teyryut monitoring in the same areas
under other parts of the National Environmental Nwing Programme. In such case
monitoring of areas important for the conservatbmabitats and birds and monitoring
of the status of surface water bodies partiallyriayeboth in respect of the parameters
subject to monitoring and the frequency of monitgrii.e. their objectives are the same.
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CHAPTER VI. ENVIRONMENTAL OBJECTIVES FOR SURFACE WA TER
BODIES AND GROUNDWATER WELLFIELDS

SECTION I. OVERALL WATER PROTECTION OBJECTIVES FOR
SURFACE WATER BODIES

86. Pursuant to the requirements of the Law ofRlepublic of Lithuania on Water,
compliance with the established quality standards veater protection objectives shall
be achieved not later than by 2015. The key objestare to prevent deterioration of
status in all bodies of surface water and to aehgpod status for all water bodies and
good ecological potential for artificial and forehv@ly modified water bodies.

For the purpose of reaching a balance betweendbdsnof human economic activities
and water protection objectives, a number of ddrogs have been provided for in the
Law of the Republic of Lithuania on Water, inclugipostponement of the set objective
and establishment of a less stringent objective réasons of technical feasibility,

disproportionate costs, natural conditions, orygah which is too high, if achievement

of good status would involve severe negative secmAromic consequences which
cannot be avoided by any other significantly betterironmental options.

SECTION II. GOOD STATUS REQUIREMENTS FOR SURFACE
WATER BODIES

Rivers

Biological elements

87. Classification systems applicable to the edoldgstatus assessment in Lithuanian
rivers have been developed (adapted) only for zublos and fish. Based on
relationships between the values of LFI and DSFivaell as on the water quality and
hydromorphological elements supporting the biolagielements, threshold values of
DSFI< 0.63 and LFKO0.70 were set deviation from which would mean lottan good
ecological status.

Physico-chemical elements

88. The general physico-chemical elements whicle lthe most considerable impact on
the status of biological elements in rivers incli@D;, total phosphorus, P-RQtotal
nitrogen, N-NH, N-NOs, and Q. The values of the parameters for the water qualit
elements representing good ecological status @rsiwhich should be achieved by
2015 are provided in the table below.

Table 75. Parameter values of water quality elemfamtrivers

BOD,, mgQy/l <3.3

Piotary Mg/l <0.14

P-PQ, mg/l <0.09

Niotay Mg/ <3.0

N-NH,4, mg/l <0.2

N-NO3, mg/l <2.3

O,, mg/l >6.5 (in Type-2 rivers)>7.5 (in rivers of other types)

Source: experts’ analysis results
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Hydromorphological elements

89. Hydromorphological elements are taken into antoonly for the purpose of
identifying water bodies at high ecological statrsmaximum ecological potential.
When the ecological status or ecological poterdfah water body is lower than high
according to the parameters indicative of biololgegaments, meanwhile the parameters
indicative of physico-chemical and chemical elereedd meet the high ecological
status or maximum ecological potential requirementee values for the
hydromorphological elements are deemed to be ngedhie requirements set for the
relevant status/potential of the biological elersente. the ecological status or
ecological potential of the water body is not aiddially classified on the basis of the
parameters for these elements (assignment of ther Wady to a status/potential class
lower than high/maximum is based only on the valofethe parameters indicative of
the biological quality elements). In other words,amalysis of potential causes of why
values of the parameters indicative of the biolaggiements fail good ecological status
or ecological potential would be limited to estabinent (knowledge) of whether the
parameters indicative of the hydromorphologicahredats have changed or not. On the
other hand, the characterisation of the requiresmémt good ecological status to be
aimed at and provision of adequate measures hatved formulation of criteria for
good ecological status according to the hydromdaqgical elements.

89.1. Current data on aquatic organisms indicdtas decrease in the water flow by
more than 30% leads to poorer than good statugjedte organisms. Continuously

reduced water flow is one of the criteria for ttesignment of water bodies to heavily
modified water bodies. However, even individualatigely short-term decreases in

water flow can have a significant impact on théustaf aquatic organisms (e.g. when
water is accumulated or retained in ponds congtdufir HPP or other purposes, and
the natural yield is not let pass, or in the exdrdharp and significant variations in the
water yield when water is discharged from the psituiated on or connected to a river
bed). All these factors should be included in taegory of changes in the quantity and
dynamics of the water flow. Hydrological parametefsrivers are deemed to be

meeting the good status requirements when theilatien from the natural values of

the mean of 30 days #80%.

89.2. Straightened rivers with a slope less th&n/km which flow over urbanised

territories of the Dauguva RBD were identified asiWB. Other straightened rivers

were classified as water bodies at risk, expectsaif-restoration of the river

morphology in the long run. It is rather difficuldb establish when morphological
conditions ensure good ecological status accorttingiological elements because this
also depends on the individual characteristics afvar in question. However, the

overall goal would be to ensure at least partiafifural conditions when:

89.2.1.natural riparian vegetation covexts0 % of the stretch length;

89.2.2.the cross-section of the bed is semi-natural, tbiotn relief exhibits clear
features of heterogeneity (the stretch contain$ Isbiallow and deeper places which
determine changes in flow velocity and soil compos);

89.2.3.the form of the shoreline is heterogeneous, wittesar obstacles for the flow
where flow velocity and/or direction is bound tcaolge.

89.3. It is rather difficult to describe the asgiiteria for river continuity which would
serve as a ground for concluding on conformityaslufe to conform to the good status
requirements for the biological elements, withoutking into account
hydromorphological changes conditioned by artificibarriers (impoundments).
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Artificial barriers are most damaging for populasoof migratory fish (migrating from
the sea to rivers or within river catchments). Baatificial barrier and resulting altered
hydromorphological characteristics of the riverabdthe barrier lead to either complete
disappearance of migratory fish upstream of thedraffish which migrate from the sea
to rivers), or significant reduction of resourcdscertain fish type (fish which migrate
within river catchments). Even fish bypass chan(jgsses) do not prevent reduction of
migratory fish resources, or complete disappearati@reof, due to disturbed
reproduction (loss of spawning grounds and selegtassing capacities of fish passes:
not all fish manage to pass both towards the upper lower reaches of the river).
Taking into account the above-said, the objectsvéniimprove the conditions for fish
migration in places with current artificial bargem rivers where migratory fish are
living today or are known to have lived earlier.

Chemical status

90. Concentrations of hazardous substances in wadgr not exceed the maximum
allowable concentrations set in Annexes 1 and Zht Wastewater Management
Regulation. So far, no MAC have been establishettdaardous and priority hazardous
as well as other regulated substances in bottoimseds.

Lakes

Biological elements

91. A classification system for the identificatiaf the status of lakes within the
Dauguva RBD has been completely developed onlyespect of the parameters for
chlorophyll a (which characterises the status of phytoplanktdme value for good
status in lakes to be aimed at is EEIS33 for phytoplankton.

Classification systems based on parameters foraphgte and fish fauna have not been
completed yet.

Physico-chemical elements

92. The general physico-chemical elements whicle lla® most significant impact on the
status of the biological quality elements in lakes total nitrogen and total phosphorus.
The values for the physico-chemical quality elersecitaracterising good ecological
status of lakes which should be attained in lake®di5 are provided in Table 76 below.

Table 76. General physico-chemical quality elemevtigh affect ecological status in

lakes by biological parameters

Type-1 and Type-2 lakes: Type-3 lakes:
Piotal 0.06 mg/l 0.05 mg/l
Niotal 1.8 mg/l 1.2 mg/l

Source: experts’ analysis results

Hydromorphological elements

93. When the ecological status or ecological ptaent a water body is lower than high
according to the parameters indicative of biololggdaments, meanwhile the parameters
indicative of physico-chemical and chemical eleraedd meet the high ecological
status requirements, the values for hydromorphoddgelements are deemed to be
meeting the requirements set for the relevant stadtential of the biological elements.
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Classification systems for the identification oétetatus of lakes in the Dauguva RBD
were developed only in respect of phytoplanktonictvlis more sensitive to changes in
water quality. Systems in respect of biological Igyaelements which should be the
most sensitive to changes in lake hydrology andom@ogy, i.e. macrophytes and fish,
have not been completed yet. However, it is theti@a of these biological elements to
hydromorphological changes that the criteria foodyecological status according to
hydromorphological quality elements should be based There are examples in a
geographically close river basin district, the Newas RBD, when decrease in the water
level of a lake resulted in destruction of a variet fish species. Yet, this data is not
sufficient to be able to characterise pursued wbfehe ecological status according to
the parameters indicative of hydromorphologicallligpa&lements which ensure good
ecological status by the values of the parameterbiblogical quality elements. Since
changes in the parameters for hydromorphologicalityuelements in the majority of
lakes within the Dauguva RBD are relatively lowe thursued values should be the
same as the values which meet the requirementsgbrecological status.

Chemical status

94. Concentrations of hazardous substances in wadgr not exceed the maximum
allowable concentrations set in the Wastewater lgament Regulation. So far, no
MAC have been established for hazardous and pridvéizardous as well as other
regulated substances in bottom sediments.

Specific case of Lake DiksSiali

95. The main factor which has determined pooren t@od ecological status in Lake
DraksSiai is historic and present pollution from Visaag town. Deterioration in the
ecological status of the lake (eutrophication pssgevas significantly speeded up by
unnaturally high water temperature — the lake wasad to be used for the cooling of
Ignalina NPP, which is no longer in operation.sltikely that the decommissioning of
Ignalina NPP and reduction of pollution might brialgout certain reversible processes
(investigative monitoring has been proposed foreobag these processes). However, a
new nuclear power plant, which is highly importémt the social-economic welfare of
the country, is planned to be constructed at Laké®$dai. In such case the lake water
will be inevitably heated again (used for the cogliof the reactors), hence the
reversible processes might significantly slow dawreven stop. The structure of fish
communities indicates that the lake has turned freesotrophic to eutrophic. Certain
stenothermal fish species (which require a sufficielume of cold oxygen-rich water)
are already extinct (Lake Smelt), abundance ofrdiisb species has noticeably gone
down (Vendace) and species less sensitive to viataperature have also undergone
major changes. If the water is “heated up” onceimgaven observing the valid
normative standards of thermal pollution), the fernfish population will not be
restored. Changes are also likely to remain in camties of macrophytes and
phytoplankton. In such case good ecological statighe lake according to the
parameters for fish and other biological elemeritshardly be attained. Consequently,
if a new nuclear power plant is constructed, a loolgective will have to be set due to
reasons of technical feasibility, i.e. to ensurast moderate ecological status in Lake
DraksSiai instead of good one.
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Requirements for ecological potential and water prtection objectives for heavily
modified and artificial water bodies

96. Classification of a body of water as a HMWB a&W/B usually means that the
ecological properties of the water body have bdeysipally altered from the point of
view of both morphological and hydrological chaeaidtics. However, such
designation does not account for ecological chargesght about by pollutants in
water. The general quality criterion is good ecalahpotential achieved. It reflects
ecological quality when a physical impact on a botiyater, which allows classifying

it as a HMWB or AWB, is acceptable. Further phykigapact is deemed to be
insignificant as long as it does not exceed a diffee between reference conditions and
good status in a natural body of water.

The classification of good ecological potentialtiiWB and AWB was developed on
the basis of an assessment of a degree of degdtimm maximum ecological potential
caused by anthropogenic pressures.

Artificial water bodies

97. There are no artificial water bodies within D&uguva RBD.

Heavily modified water bodies

98. Ponds with an area larger than 0.5 lamd their communities of aquatic organisms
are comparable to those of natural lakes. Henaag goological potential of biological
quality elements should meet the same good ecalbgiatus criteria applicable for
lakes.

Table 77. The parameter value for good ecologicéémtial of HMWB according to
biological elements
Parameter Parameter value
Chlorophylla (mean of the EQR of the average
annual value and the EQR of the maximum value
Source: experts’ analysis results

<0.33

99. The ecological potential of heavily modifiedagghtened rivers should be assessed
based on the system developed for natural riveesadfrresponding catchment size and
slope. Good ecological potential of biological dtyalelements should meet the
moderate status criteria established for natuvaksi DSFI EQR>0.50, LFI>0.40.

SECTION Ill. WATER PROTECTION OBJECTIVES FOR GROUND WATER
WELLFIELDS

100. Pursuant to the National Environmental MoiitgrProgramme for 2005-2010,
the most important water protection objective idjaquantitative and qualitative
(chemical) status of groundwater wellfields:

100.1. when the status is good, it must be maiethin

100.2. when the status is lower than good, measivas be introduced to improve the
status;

100.3. when the status is critically going dowrghsprocess must be stopped.
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Since there is no apparent threat of diffuse ontppollution of groundwater wellfields
within the Dauguva RBD, groundwater wellfields arensidered to be meeting the
water protection objectives.

SECTION IV. ENVIRONMENTAL OBJECTIVES FOR PROTECTED AREAS

Environmental objectives for protected areas desigated for the conservation of
birds and habitats

101. The Habitats Directive and the Birds Directregquire creating special protected
areas for the conservation of birds and their la#biof Community importance. The
implementation of the directives results in expansf NATURA 2000 sites.

The objectives set in the Birds Directive and ie tHabitats Directive support the
objectives laid down in the Law of the RepublicLathuania on Water. Both directives
aim at sustainable development and ensuring quadity living environment for both
humans and birds. In certain cases, however, atignesf priorities may arise, for
instance, when constructing ponds, cleaning watatids and adjusting these for
recreation. Since protected areas occupy a veryl gad of the Lithuanian territory
(10-15%), many constructions/activities can usuély placed outside the protected
areas. Even remote economic activities may havgréfisant impact on the values of
the protected areas. Therefore, significance afrgract of planned economic activities
on NATURA 2000 sites must be established and, ¢gessary, an environmental impact
assessment (EIA) performed.

102. The EU environmental policy ensures effecgik@ection of the unique biological
variety throughout Europe and guarantees that @liIMember States have the same
legal obligations in respect of the conservationardas included in NATURA 2000
network. Significance of an impact of planned ecoiwactivities on NATURA 2000
sites is established observing the Procedure ®E#tablishment of an Impact of Plans
or Programmes and Planned Economic Activities aeriml NATURA 2000 Sites or
Those Already Created, which was approved by OkterD1-255 of the Minister of
Environment of the Republic of Lithuania of 22 M2§06 (Zin, 2006, No. 61-2214).

SECTION V. EXTENSION OF THE DEADLINE FOR ACHIEVING
ENVIRONMENTAL OBJECTIVES

103. The provisions on environmental objectived Eown in the Law of the Republic
of Lithuania on Water include extension of the de&dfor achieving these objectives,
which means a possibility of short-term, mediumrteor long-term deviation from
good ecological status, which is otherwise to &raed by 2015.

Failure to achieve good ecological status by 208y be justified on the grounds of at
least one of the following reasons:

103.1. the scale of improvements required can only beeaeli in phases exceeding
the timescale, for reasons of technical feasibility

103.2. completing the improvements within the timescalaildde disproportionately
expensive;

103.3. natural conditions do not allow timely improvemémthe status of the body of
water.
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104. An additional analysis was carried out upanittentification of the water bodies
at risk within the Dauguva RBD (8 rivers, 2 lakesdgonds) in order to identify

possibilities of achieving good ecological statusgood ecological potential in these
water bodies during the first cycle of the implenagion of the Programme of Measures
(2010-2015).

It is forecasted that good status or good potemtiaing the first cycle will not be
achieved in any water body at risk. Hence extensibithe deadline for achieving
environmental objectives is proposed for reasons tethnical feasibility,
disproportionate costs or natural conditions.

Technical feasibility

105. Technical reasons preventing the achieveménie good ecological status
objectives can be as follows:

105.1. there is no technical solution to deal \ilig problem;
105.2. more time is needed to solve the problem ithaas been provided;

105.3. there is no information on the cause ofgtablem hence no solution can be
proposed.

106. The required extension for achieving good agiohl status in water bodies within
the Dauguva RBD is mainly related to the second tmdl reasons: more time is
required or there is insufficient information oretproblem and/or its cause and hence
no solution can be proposed.

107. An analysis in the Dauguva RBD establisheddhewing uncertainties:

107.1. uncertainty about the status of water bodies ircttegory of rivers and lakes;
107.2. uncertainty about the impact of certain risk faston water bodies;

107.3. uncertainty about the causes of poor status.

108. It is proposed to postpone the achievementabér protection objectives in water
bodies where there is uncertainty about the stassg@ssment results until more data
verifying the status of such water bodies and engbidentification of significant
pollution sources is obtained. Uncertainty aboetstatus was established in respect of
one of water body in the category of rivers.

109. River stretches affected by hydropower plamés designated as water bodies at
risk. However, in many cases there is no data whichld verify a negative impact of
hydromorphological alterations on the status ofewabdies. Hence, it is not absolutely
clear whether pressures from these factors alwetggmine lower than good ecological
status/potential of a water body. Uncertainty abhmpacts of hydropower plants was
established in respect of one water body in thegmat of rivers.

110. It is commonly agreed that river straightendegeriorates the ecological status of
rivers and so such rivers are designated eithewatsr bodies at risk or heavily
modified water bodies. However, impacts of theigtri@ning on the ecological status of
water bodies have not been analysed in detail thetefore it is recommended to
postpone the achievement of the objectives duenterntainty about such impact. In
addition, even if the cause was clear, the accépyaby the society and inability to
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afford renaturalisation of rivers would be a suffit reason for the extension of the
deadline for achieving good ecological status. €hae five such water bodies within
the Dauguva RBD.

111. Sources of pollution are not clear in one l@kake Imbradas). Since there is no
monitoring data on the parameters indicative ofgatorchemical and biological quality
elements of this lake, investigative monitoring teeen envisaged for the lake. The
monitoring data will confirm (or deny) the validigf the assignment of the lake to
water bodies at risk.

112. Operational or investigative monitoring hasrbenvisaged for all risk factors the
impact of which is not known yet or raises douhitss proposed to extend the deadline
for achieving water protection objectives in thesger bodies until more data proving a
significant impact of the risk factors on the stdpotential of the water bodies is
obtained. It should be noted that there is no ecooentity with an IPPC permit which
would have an adverse impact on the status of vimmteies within the Dauguva RBD,
therefore there is no need to review the conditgpexified in the IPPC permits.

Disproportionate costs of status improvement withirthe established timescale

113. The question of whether the costs of a measteaded for the achievement of
good ecological status in a water body are disptapate and whether such costs may
serve as a basis for derogation is a decision basedconomic information. Such
decision needs comparing relevant costs and benefit

The principle of disproportionate costs, i.e. atdmnefit comparison was not required
in any case of extension of the deadline for tha@ranhent of environmental objectives
within the Dauguva RBD. All cases of extension d&a&sed either on technical
uncertainties already discussed or on affordabiltyich will be addressed in the
section below. The latter is in a way a compondrthe principle of disproportionate

Ccosts.

114. Out of the total number of eight water bodiessk in the category of rivers within
the Dauguva RBD, five water bodies were designasesluch either due to straightening
or because of both straightening and other ristofac According to expert judgement,
stretches situated in the upper reaches of thersrighould be left for natural
renaturalisation. Renaturalisation is recommendgdte straightened river stretches
which are located in areas with a clear public dan@n settlements, parks, etc.) as
well as in places where renaturalisation can havsignificant impact on the
minimisation of floods, retention of pollutants armehhancement/restoration of
biodiversity (habitats of plants and animals). Taeaturalisation of these stretches, i.e.
attainment of good ecological status in water b®dmt risk, would require
LTL 2.4 million by 2015.

Such measure would have to be implemented by reégpamunicipalities or by the

state using their own funds or EU assistance fuAdscompared to the expenditure in
the water sector during the last few years, the @aiount is not very large; however, no
additional funding sources can be found becausavalilable ones already have their
investment objects planned. At present, the stataldvnot be able to afford such
measure. Besides, impacts of the remeandering @redblogical status of specific
streams are not known yet. Consequently, firstla pilot project should be carried out
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(such project has been planned for the Nemunas R&M) only then further actions
should be taken on the basis of the project results

Besides, renaturalisation of rivers may be unaet#gtto the society because, in the
context of lack of funds for such areas as educatiealth protection and creation of
job vacancies, it may be seen as a “luxury” measure

Natural conditions which prevent attainment of wate protection objectives

115. One lake at risk (DkSiai) will not be able to achieve good ecologstaltus during
the first cycle of the implementation of the Pragrae of Measures due to secondary
pollution from Lake Skriplf eZeras. The municipality of Visaginas town haspéal
cleaning up Lake SkripkeZeras so it is likely that pollution loads in keaRrikSiai will
significantly go down in the nearest future. Howeveelf-cleaning processes in
standing waters and low-drainage water bodies arehrslower than in the ecosystems
of flowing water bodies. Self-restoration of monerit biological quality elements, such
as macrophytes and fish, is an especially slowgs®cAccordingly, it is proposed to
postpone the achievement of environmental objestiveler the Law of the Republic of
Lithuania on Water, which provides for a possipilito extend the deadline for
achieving the objectives when the achievement evgted by natural conditions.
Operational monitoring has been envisaged for thke allowing for monitoring
changes in the water body after the implementadfgrollution reduction measures.

The scheme for assessing the degree of achievarhgobd ecological status in all ten
water bodies at risk is demonstrated in FigureT3& achievement of water protection
objectives in rivers and lakes at risk within thauguva RBD is provided in Tables 78
and 79 and in Figure 34.
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Figure 33. Steps of the deadline extension foreathg good ecological status in water
bodies at risk
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Note: Achievement of good status in a water body lba postponed due to several
reasons, therefore the number of the water bodves gn the scheme does not coincide
with the number of the water bodies at risk.
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Table 79. Achievement of water protection objeciirewater bodies at risk in the category of rivierthe Dauguva RBD

Reasons of deadline extension
Achievement Uncertainty Uncertainty about theimpact |y certainty about
Length of water about the impact rechiioal
WB code Basin River of WB, Type |HMWB . Uncertainty | of the river bed . hni
km prc.)tec.u on about status straightening HPP Water Point feasibil ity to
objectives abstraction | pollution reduce diffuse
and lack of ollution
affordability p
Deadline
500100011 Dauguva Dysna 11.7 2 0 oxtended 1
500100012 P2U9WVA | pysna 43.4 5 o | Deadiine .
extended
Dauguva ) Deadline
500100071 Notryne 7.4 1 0 extended 1
500100801 Dauguva Ringe 8.0 1 0 Deadline 1
extended
500101501 P2U9UV8 | Raukta 5.8 1 o | Deadine )
extended
500104101] PU9WVa | Bieta 32.0 2 o | Deadline .
extended
500104562 2992 | Kamoja 180 | 1 o | Deadiine 1
extended
500108461 Dauguva Melnytélée 76 1 0 Deadline 1
Stream extended

Table 80. Achievement of water

protection objeiirewater bodies at risk in the category of lakethe Dauguva RBD

Achievement of Reasons of deadline extension
. Area of water Uncertainty Uncertainty about achievement of
WB code Basin Lake/pond WB, km? Type |HMWB protection about pollution good status after the removal of the
objectives sources impact

550030316 | P2U9UWV2 || mbradas 0.6 1 o | Deadiine 1
extended

550040100 | PAUIUVa e 36.226 2 o | Deadline 1

DrukSiai extended
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CHAPTER VII . SUMMARY ECONOMIC ANALYSIS OF WATER USE

SECTION I. GENERAL OVERVIEW OF THE SITUATION

116. With the area of 1 857 Kithe Dauguva RBD is the smallest river basin igistr
constituting only 2.9% of the total area of the mioy. Only one river basin is situated
within the Dauguva RBD - the Dauguva Basin withopydation of 57.5 thousand, or
1.7% of the total population in the country. Thensley of the population is

31 inhabitants per km

The Dauguva Basin situates 100% of Visaginas towmiaipality, 66% of Ignalina
district municipality, 44% of Zarasai district muaipality, and 17% of Sveipnys
Ignalina district
municipality which occupies around 53% of the RBE2aaand the smallest one is
Zarasai district municipality occupying about 32%he area.

district municipality population.

The

largest

mupigity

is

Table 80. Comparison of the general indicatorhién@auguva RBD with the national

figures, 2008

Lielupe Dauguva | Nemunas . .
Venta RBD RED RBD RED Lithuania
Area, knf 6 277.3 8 949.1 1870.8 48 202.8 65 300
Share of the area from the total o o o o
area of Lithuania, % 9.6% 13.7% 2.9 73.8% 100%
Number of population 220 00 387 271 57 534 27198 3375618
pop
Density of population 35 43 31 56 52
Share of the total number of 6.5 11.5% 179 80.30 100
population in Lithuania, % 70 70 ’ (i 0
Total GDP, LTL million 5 935.07 9114.18 1629.021 450.48338 98 138.f
Share of GDP in the RBD from o o o o !
the national GDP 6.0% 9.3% 1.7% 83.0% 100%
GDP per capita, LTL 26 97 23534 28 314 30 050 3100
p p
Average disposable monthly 884 882 869 1013 o8l
income per household member
Working-age population 130 725 230 375 37 149 181126 2209 525
Registered unemployed population 55 55 32 193 5500 247180 307 124
(April 2010)
Share of registered unemployed
population from working-age 17.0% 14.0% 14.8% 13.6% 13.9%
population
Total water consumption,
thousand rf 2009 11 304 10 658 1916 758 3390993 53297113

Source: Statistics Lithuania, the data recalculatedxperts for the RBD following population

distribution in individual RBD

The data in Table 80 demonstrates that GDP in tagglva RBD in 2008 totalled to
LTL 1 629 million, which accounted for 1.7% of thational GDP. The GDP share per
capita was LTL 28 314 — like in the rest of Lithignapart from the largest cities
(which are situated in the Nemunas RBD).

The average monthly disposable income per househeidber in the Dauguva RBD in
2008 was lower than the national average and ¢otatb LTL 869, meanwhile the
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national average in 2008 was LTL 987 per househwdber. Registered unemployed
population in the Dauguva RBD in 2008 accountedl#i8%, which is more than the
average national figure.

The annual water consumption in the Dauguva RB[2008 totalled to 19 167 58
thousand rfy which is 36% of the total water consumption ithLiania. However, the
largest share of this amount was water for the qmep of the energy sector, i.e. Ignalina
Nuclear Power Plant. Accordingly, the water constomp indicators should
significantly go down in 2010.

Apart from the water volume consumed for energyppses, the water consumption in
the Dauguva RBD in 2009 accounted for 4.8% of ¢it@ tonsumption in Lithuania.

The distribution of water consumption by sectorscligding the energy sector) is
provided in Figure 35 below.

Agriculture
0.5%

Industry
8%

Households
16%

Fisheries
76%

Figure 35. Water consumption in the Dauguva RBR0GA9, thousand tn
Source: Statistics Lithuania. Data distributed asihs following distribution of the population.

Differently from the data on water consumption,omfation on the wastewater
treatment level is given on the basis of the infation on municipalities provided by
the Statistics Lithuania instead of observing th@pprtions of the population number in
the RBD and sub-basins.

There is no untreated wastewater discharged inrha@r municipalities within the
Dauguva RBD (Visaginas and Ignalina) (the respectnational figure is 0.3%);
however, the treatment quality is insufficient: 82ffowastewater is treated below the
established standards meanwhile in Lithuania ibisré is 27% (excluding wastewater
which is generally not subject to treatment).
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Figure 36. Level of treatment in two municipalitieshe Dauguva RBD in 2008
Source: Statistics Lithuania. The chart was drawthie Expert.

There is a project going on in Visaginas (until M2310), “Investment Programme for
the Neris River Basin. Stage I”, which involvesabliitation of the infrastructure of the
water economy: construction of wastewater treatnferitities, pump-house of second
elevation, six wastewater pump-houses and renovatio3.83 km of the wastewater
force main. The amount of LTL 16.4 million was alided for the project from the EU
Cohesion Fund, LTL 6.1 million from the state bulgend LTL 8.9 million were
allocated by the state enterprise Visagino energija

Modern biological treatment technologies will bedisn the new wastewater treatment
facilities, which will significantly improve the éatment quality. Consequently, the
treatment percentage given in Figure 35 will be Imhigher.

SECTION II. ANALYSIS OF ECONOMIC SECTORS

117. An analysis of sectors related to and affgctihe use of water resources
demonstrated that the main drivers of the majossuees on surface water bodies
include households, industry, energy, agriculturd &sheries. However, none of the
said sectors poses any major problems to watertgu@here is one hydropower plant
in the Dauguva RBD — Padysnis HPP, with the instflapacity of 120 kW. The area
of its pond is 1.09 kf In addition, there are four small dams constaiaia rivers
within this RBD.

Differently from countries with insufficient wateesources, Lithuania little depends on
water resources, which do not have any significgafitence on the selection of an
economic activity (except for activities directlgrmected with water resources, such as
hydropower and navigation) or place of residendee &nalysis of pressures given
above, economic activities and supplementary measwquired in the Dauguva RBD
as described further in the text demonstrated tthatinput of the major activities into
GDP is more or less proportionate to pollution gatesl by these activities, i.e. sectors
which produce a higher value added also exerigetampact on water resources.

Households

118. The household sector is one of the most irapbrisers of water resources. In
2008, the average consumption of water by one meofoe household connected to a
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centralised network in Lithuania was 63 litres pay’. The consumption in Ignalina

district was 47 litres per day, in Visaginas — Bf$ per day per household member.
The average daily consumption by one inhabitanticed by these two water supply
companies totalled to 76 litres.

Implementation of the LGS project “Assessment aiugidwater resources in Lithuania”
included development of forecasts for groundwatestraction and demand of water
supply for public purposes in Lithuanian region®2015 and 2025 (Source: Report on
the development of forecasts for groundwater abistra and demand of water supply
for public purposes in Lithuanian regions in 20X £025. The implementer of the
project — UAB SWECO-Lietuva. Vilnius, Lithuanian @egical Fund, 2007). Today,
the daily abstraction within the Dauguva RBD is® I¥', which constitutes 14.4% of
the amount of approved groundwater resources. Raiggraction in 2015 is forecasted
to total to 9 951 rhaccounting for 15.5% of the volume of the approgesundwater
resources. Accordingly, groundwater consumptioB(h5 as compared with the present
consumption will go up by about 1%.

The precise figure on wastewater discharges bydimlds and by industries cannot be
provided because the majority of industries emiirthwastewater to the same
wastewater treatment facilities. The analysis wasdacted on the assumption that
wastewater volumes discharged by households andstinels are proportionate to the
amounts consumed by these sectors. Comparisoruseholds and industry shows that
consumption by households within the Dauguva RBBvise higher than the industry
sector. The annual consumption for industrial pegsoin Ignalina district totalled only
to 500 ni, which accounts for 8% of the total consumptiorgleding the water used
for Ignalina NPP.

There are two major water supply companies in thegova RBD. In addition, there
are a number of small ones, although these shaddecto exist having in mind the
legal provision to have one public water supplier municipality.

The number of people in households connected tervgatpply networks by the main
water supply companies within the Dauguva RBD @vjoted in Table 81.

Table 81. Percentage of population connected tenvgaipply and sewerage networks in
the Dauguva RBD, 2008

Water supply company Percentage share of populatRercentage share of populatipn
connected to water supplyconnected to sewerage networks
networks in the areas servicedn the areas serviced by water

by water supply companies supply companies
Ignalinos vanduo 60 39
Visagino energija 100 100
In Dauguva RBD on 99 91

average
Source: Water Suppliers’ Association

For the purpose of implementing the strategic gmalachieve that 95% of the
population becomes able to use water supply andewater management services, it
has been planned to allocate funds for Ignalin&idifrom the Financial Perspective
2007-2013. Since wastewater discharged from Igadiinds its way to the Zeimena

% Report of the National Control Commission for Bs@nd Energy, 2008
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Sub-basin and, accordingly, to the Nemunas RBD,ctists for the construction of
sewerage and water supply networks are includedhén costs of supplementary
measures for the Nemunas RBD. Table 82 provides datthe planned investment
projects including the required costs. In additiansewage sludge composting/drying
facility is planned to be constructed in Visagindbe costs of the latter facility are
included in the costs of supplementary measurethéobauguva RBD.

Table 82. National projects in the Dauguva RBD@0?2-2013
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Ignalinos | Ignalina 2.3 1.0 2.31
vanduo
Visagino | Visaginas 1 9.8
energija
Total in Dauguva RBD 2.3 1.0 12.11

Source: List No. 01 under Measure No. VP3-3.1-AMM0IRenovation and development of water

supply and wastewater treatment systems”

Note: The minimum length of networks to be condedcor reconstructed is provided pursuant to an
order of the Minister of Environment. The scopenafrks might become different if construction prices
change.

One of the most important factors determining the af water services by households
is the price. At present, different municipalitieave set different prices of the water
services.

The prices of water supply and wastewater manageaf¢he two main water suppliers
in the Dauguva RBD are given in Table 83 below.

Table 83. Prices of water supply and wastewateragwment in the Dauguva RBD,
2010, LTL/n?

Water Price of water supply Price of sewerage management Total price
supply for customers for subscribers for customers foseribers for customers for subscribers
company
excl. | incl. excl. incl. excl. incl. excl. incl. excl. incl. excl. incl.
VAT | VAT VAT VAT VAT VAT VAT VAT VAT VAT VAT VAT
Ignalinos 231 2.80 2.28 2.76 4.35 5.26 3.45 4117 5.82 7.05.73p 6.93
vanduo
Visagino 1.72 2.08 1.7 2.06 3.0b 3.69 4.63 5.6 477 8.77 147 57
energija

Source: Water supply companies

Industry

119. Industries in the Dauguva RBD consume abub8#e total volume consumed in
this river basin district. If the fisheries sect@ere assigned to that of industry, water
consumption by industries would go up significardlyd constitute the major share of
water consumed in the RBD because fisheries consid¥#eof the total water volume
in the Dauguva RBD.
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The highest percentage of companies (excludingipuititutions, trade companies,
companies providing other services, or similar cam@s) is operating in
manufacturing — 9% (Figure 37). According to théadarovided by Statistics Lithuania
by counties and adjusted for municipalities, abb@50 companies were operating in
Visaginas and Ignalina district in 2008.

3.8%_0.2%
1 9.4%

® Hunting, agriculture, fisherie
forestry

B Mining and quarrying
Manufacturing

B Supply of electricity, gas and
water

¥ Construction

Other

79.0%

Figure 37. Distribution of companies by industiileshe Dauguva RBD, 2008
Source: Data of Statistics Lithuania by countiesised by the Expert

During the project “Identification of substancesidarous for the aquatic environment
in Lithuania”carried out in 2006, examination of hazardous sulagts discharged with
wastewater was performed in various wastewaternteat facilities. The findings
revealed that a few hazardous substances of cqonoamely, phenols and their
ethoxylates, polycyclic aromatic hydrocarbon, o@ancompounds and phtalates were
detected in wastewater treatment plants of a fewnsoin addition to those which are
monitored under the National Monitoring Programinethe Dauguva RBD, hazardous
substances in wastewater were examined in the Di&wer at the border. Here,
concentration of nickel exceeded the EU environadequality standards and the
amount of di-(2-ethylhexyl)phthalate was highemtltae Lithuanian norms set for this
substance. No source of pollution has been idedtifio far, hence monitoring in the
Dysna River has been provided for.

There are four companies in the Dauguva Basin whiate been issued integrated
pollution prevention and control (IPPC) permitsblEa84 below specifies the number
of installations subject to the IPPC requirementsinalividual types specified in the

IPPC legislation.

Table 84. Number of companies with IPPC permitstypes of installations in the
Dauguva RBD, 2008

Installation type .Numbe.r of
installations

Large combustion installations with a rated thermplt exceeding 50 MW 1
Landfills receiving more than 10 tonnes per dawith a total capacity exceeding 1
25 000 tonnes, excluding landfills of inert waste
Installations for the intensive rearing of poulivith more than 40 000 places for 1
poultry
Installations for the intensive rearing of pigstwihore than 2 000 places for productipn 1
pigs (over 30 kg), or 750 places for sows

Source: Data of regional environmental protectiepaitments. Distribution by sub-basins was carried
out by the Expert.
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The amount of charges for pollution of the enviremnand changes therein illustrate
the magnitude of pollution and its change.

The number of payers of charges for water polluéiod the payable amounts are given
in Table 85 below. Both the number of payers amdatmounts paid in 2008 went down
as compared to the figures of 2007.

Table 85. Payments of the water pollution chargéDauguva RBD

District Number of payers Payable amounts, LTL (rounded up)
2007 2008 2007 2008
Ignalina 8 3 8 95( 4 500
Visaginas 5 4 76 600 69 000
Total 13 7 86 000 74 000

Source: Database of pollution charges of the Mipisf Environment

Energy

120. This sector is the main driver of alteratiohshe hydrological regime due to dams
and similar embankments. Until 2010, approxima8896 of all water abstracted in the
Dauguva RBD was used for energy generation. Taith@ye is only one HPP (Padysnis
HPP) with installed total capacity of 120 kW. Threaof its pond is 1.09 Km

Agriculture *

121. Annual water consumption for agricultural mges in Lithuania is comparatively
insignificant — in 2009 the consumed amount totalle 1 381 thousand Inwhich
accounted for 0.03% of the total water consumptitwen excluding water consumption
for energy purposes from the total water consumptibe share for agriculture would
still be as low as 0.7%.

The amount of water consumed for agricultural pegsoin the Dauguva RBD totals to
about 48 thousand Inwhich is less than 0.01% of the total consumptiothe RBD.
Excluding water consumption for energy purposesftbe total water consumption,
the share for agriculture would still be as low0as%. One hectare of agricultural land
consumes almost one cubic meter of water which asenthan the national average
(0.54 ni/ha).

* The majority of the data in the analysis of thei@dtural sector, such as distribution of agrioud
holdings, water consumed for agricultural purposegicultural production, was recalculated obsagvin
the proportions of the distribution of agricultutaihd in districts and respective basins and sudinba



122

Venta RBD Lielupé RBD
4% 18%

Dauguva RBD
3%

Nemunas RBI
75%

Figure 38. Water consumption for agricultural pug®in different RBD, 2009
Source: Environmental Protection Agency, experécwations by individual RBD

Due to very low water consumption, the sector oficadfure does not have any
significant impact on the amount of water resouicethe Dauguva RBD. The largest
volume of surface water in agriculture is usualbnsumed for irrigation; however, no
significant abstraction of surface water for agtioal purposes is forecasted for the
coming 5-10 years in Lithuania due to poor techHngtate of irrigation systems and
natural and economic conditions. According to ttend. Reclamation Cadastre, areas
potentially subject to irrigation in the Dauguva Ribtalled to 200 ha. Not all of these
are suitable for use. Practically there were rigated areas in 2001-2008.

Diffuse pollution and hydromorphological changesr (purposes of land reclamation)
constitute indirect use of water resources forifral needs. The major share of
diffuse pollution loads generated in agricultur@alution entering the soil with animal
manure and mineral fertilisers. An estimated demafidmineral nitrogen and
phosphorus fertilisers per hectare in the DauguB® s much lower as compared to
other river basin districts. The loads of animalyiemn are proportionate to the animal
density, which is lower in the Dauguva RBD as coragao the national average (0.5
LSU/ha) and totals to 0.24 LSU/ha. Morphologicahpes in the Dauguva RBD, as in
all other RBD, are significant. The total drainegkaa within the Dauguva RBD is
60 772 ha, i.e. larger than the total agricultaraa. It was calculated that straightened
rivers in the Dauguva Basin total to 59 km. Of theabout 4.4 km are situated in
protected areas.

Fisheries

122. The fisheries (aquaculture) sector coversiapponds which are considered to be
merely industrial objects and not bodies of waket imust achieve good water status.
The most common type of fisheries in Lithuania ang fisheries breeding mainly
carps.

According to the data of the Fisheries Departmérthe Ministry of Agriculture, there

are 26 companies in Lithuania breeding fish in potite total area of which makes
around 10 000 ha. The number of live marketablle §gwn in these ponds in 2008
totalled to about 3.76 thousand tonnes. It is fasésd that the number of ponds will not
be increasing because they need land and other iavgstments, and in future this
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number is likely to go down a little. Such assumptivas made taking into account the
current tendency of decrease of fish farms in lathia. At present, there is no reliable
data on any negative impact of fisheries on bodfesurface water, thus this sector is
not included among significant pressures.

Fish farming results highly depend on natural cbods. In 2008, natural conditions
were moderately favourable for fish breeding araivging. For the purpose of achieving
high production indicators, all measures intendediritensifying fish breeding were
used, such as feeding, pond fertilisation, preventnaintenance, etc. In 2008, fish
consumed 10 255 tonnes of fish feed, including 3 &Bines of ecological feed. The
average yield in feeding ponds totalled to 853 &g/fhe production of aquaculture is
expected to grow in future.

The ponds of aguaculture companies are old, cartetiu30-40 and more years ago.
The actual cubic volume of water in the ponds makesonly about 40-50% of the
design capacity. Such situation has been deterntigdtie technical design projects of
certain ponds providing for that the ponds may itbedfwith 105 million nt of water
only with the help of pumps. However, due to ecoimaiconsiderations, water is
supplied by pumps only in urgent cases. After therdase of electricity prices, a
number of companies completely stopped using pufgmsthe purpose of reduction of
electricity consumption, a number of the pumpingtishs have been undergoing
reconstruction financed from the EU Structural Fund

No major reconstruction of the ponds was carriednguthe period 2000-2005. A
renovation programme is planned for 2007-2013 usireg assistance from the EU
Fisheries Fund.

The aquaculture sector is dominated by micro andllsoompanies. Also, there are
more than 50 farms in Lithuania which engage in m@mcial aquaculture growing fish
in their ponds. Profitability of such companiedas/ (only 2-3 %) due to out-of-date
and inefficient technologies used and a short \&@et period. Many ponds are filled
up using electricity which significantly increasexpenses of the fish farming
companies. Decrease of resources, seasonal figherdyibition to fish during certain
periods do not ensure a sufficient level of incofmethe fishermen. The owners of
aquaculture companies lack their own funds for @&ipn of modern equipment,
upgrading of hydro-technical equipment, applicatioh fish disease control and
elimination, planting and growing of new fish spesciAnother problem to be addressed
is organic pollution by the ponds of aquaculturenpanies. In 2010, certificates of
ecological fishery were issued to 15 farms with4b @a (the area of the stocked ponds
— 4940 ha).

Currently, the Lithuanian fisheries sector is uiggdéng the Action Programme 2007-
2013. One of the most important axes of the Prograns “Aquaculture, fishing in
internal waters, processing and marketing of fighand aquaculture products”;
however, water resources can be affected by measunger other axes as well. The
Programme includes such objectives as developménth@ aquaculture sector,
upgrading of aquaculture companies and of inlangmaessels.

There is one commercial pond fish farming companthe Dauguva RBD — Bigtos
tvenkiniai. The area of its ponds totals to 793z This company has been issued
ecological fish breeding certificate.
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According to the data of the EPA, the quality pagters (BODR, Nias and Roia) Of
water released from fishery ponds seldom exceegdhmitted norms.

Recreation

123. There are no official bathing waters in thenroyality of Zarasai district the
beaches of which are situated within the Dauguv® Rdthough there are 45 beaches
of various size, 3 of which are maintained obseyvihe relevant hygiene norms.
Another one is located in Visaginas. Other sitega&@io at least minimum infrastructure,
though no study has been conducted. The reporémiess to the European Commission
indicates 4 bathing waters within the Dauguva RBD.

Studies conducted 2008 in three beaches in Zacasaiabout LTL 6 000 and in the
previous year — around LTL 2 000. It is expecteat the price of studies will go down
in 2000.

The Environmental Support Programme (ESP) allocatesnd LTL 25 000/year for
the maintenance of beaches.

Zarasai municipality was planning to fund estalsiieht of a beach on an island in Lake
Zarasas from its budget; however, it is believed the funds may be reallocated.

Also, there are plans to renovate three beachesLTdr 443 000 (from Interreg
Programme).
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Figure 39. Beaches and bathing sites in the DauBBI2

Economic and social importance of sectors

124. A brief description of the main sector whi@naxert a negative impact on water
resources in Lithuania, those in the Dauguva RBilugted, demonstrates that there are
no problems related to point pollution generatedhbyseholds and that fish farming
ponds are one of the main users of water and digelsof wastewater which, however,
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need not to be treated. A specific object in theigd&wa RBD is Ignalina NPP which
used to consume very large volumes of water forcdsling. However, after the
decommissioning of the plant in 2010, this presta®been fading away.

Economic importance of the said sectors is in a @eracterised by such indicators as
the number of employees in the sector and valueddihdicators characterising the
importance of each sector are provided in Tablesr®687.

Table 86. Employed population in the Dauguva RBI)&

Employed population, thousand
Municipality Hunting, agriculture,
Total fisheries, forestry Industry Constructign Services
Visaginas 12.54 1.26 2.93 1.72 6.64
Ignalina 8.84 0.89 2.07 1.21 4.68
Total 21.37 2.15 5.0( 2.94 11.32
100% 10.0% 23.4% 13.7% 53.0p6

Source: Statistics Lithuania and experts’ calcatetiadjusting county data for municipalities acoayd
to the population number

Table 87. Value added in the Dauguva RBD by indest2008

GDP and value added, LTL million
5 & 5 £
o - - (]
~ [o)) [} E\ E\ — ~
Municipality Eg |23 o ® o 3 o o o
S5 |E38¢ | ¥ 3 X El S o X
S8 |3=wmo c c >
LS [T Oew = o) o
3] © O )
o
Total
Visaginas 692.3 29.8 275.7 68.6 318.3
Ignalina 488.0 21.0 194.3 48.3 2243
On average /
total 1180.3 27.2 508 483 4700 39.8 1169 [9.92.64 46.0

Source: Statistics Lithuania and experts’ calcatatiadjusting county data for municipalities acouyd
to the population number

The values of the indicators given above were oetaled using the data on former
counties. The figures in the tables demonstraté the most important sector by
employment, excluding the sector of services, dugtry. In 2008, the sectors of
agriculture, forestry, hunting and fisheries in fhauguva RBD created only 4.3% of
the value added created in this RBD though the murb population working in the
sector of agriculture alone makes up 8-10% of afirking-age populatioh The
national figure is 8.1%.

The value added created in 2008 in the sectordfsimy, which employs over 23% of
all labour force, totalled to 36%. As demonstratabve, the input of industry,
agriculture and fisheries into the total pollutimad corresponds to the proportions of
the input into the overall economy in Visaginas &hlina district.

The importance of agriculture in Lithuania by thelue added created therein
significantly lags behind other major economic dtigs. Only about 4% of the gross
domestic product is created in the sectors of forebunting and fisheries (2008 m).
The value of gross agricultural production produsedne hectare of agricultural land

® The share of relative employees from all workigg-@opulation.
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within the Dauguva RBD is around LTL 1 600 per heet meanwhile this indicator is
much higher in Lithuania — LTL 2 865 per hectareutifised agricultural land. The
value of agricultural production in the Dauguva REifals to LTL 79.7 million, which
is less than 1% of the value of gross agricultyraduction produced in Lithuania.
Agricultural land in the Dauguva RBD makes up 2.8Pthe total area of the land, and
smaller farms dominate in this river basin district

CHAPTER VII. SUMMARY PROGRAMME OF MEASURES
SECTION I. INTRODUCTION

125. The programme of measures for improving théustof water bodies in a river
basin district is one of the pillars of the riveasin management planning. Having
summed up the available information on the scopeplahned pollution reduction
measures, water quality monitoring data and mathieatamodelling results, water
bodies have been identified which will fail to conh to the good water status criteria
after the implementation of the main (basic) measir.e. the requirements laid down
in the key water directives). With a view to impepwhere possible, the status of such
surface water bodies, packages of supplementarguresa which are most effective
from both environmental and economic point of vidwave been proposed. An
integrated programme of measures consists of $peugasures or studies suggested
for the selection of supplementary measures duaiteg stages.

SECTION II. BASIC MEASURES

126. Following Part A of Annex VI to the WFD, thadic measures are the ones which
must be implemented in order to meet the requirésnefithe following directives:

126.1. Directive 2006/7/EC of the European Parliaim@nd of the Council of 15
February 2006 concerning the management of bathiatgr quality and repealing
Directive 76/160/EEC (OJ 2006 L 64, p. 37-bBathing Waters Directive);

126.2. Birds Directive;

126.3. Council Directive 98/83/EC of 3 November 898n the quality of water
intended for human consumption (OJ 2004 specidloagdiChapter 15, Volume 4, p.
90) (Drinking Water Directive);

126.4. Council Directive 96/82/EC of 9 December @98 the control of major-
accident hazards involving dangerous substance2Q04d special edition, Chapter 5,
Volume 2, p. 410) (Major Accidents Directive);

126.5. Council Directive 85/337/EEC of 27 June 1885he assessment of the effects
of certain public and private projects on the emwvinent (OJ 2004 special edition,
Chapter 15, Volume 1, p. 248) as amended by Dire@0D09/31/EC of the European
Parliament and of the Council of 23 April 2009 ¢ tgeological storage of carbon
dioxide and amending Council Directive 85/337/EEEJropean Parliament and
Council Directives 2000/60/EC, 2001/80/EC, 200425/ 2006/12/EC, 2008/1/EC and
Regulation (EC) No. 1013/2006 (OJ 2009 L 140, pi-135) (Environmental Impact
Assessment Directive);

126.6. Council Directive 86/278/EEC of 12 June 1986 the protection of the
environment, and in particular of the soil, whewage sludge is used in agriculture (OJ
2004 special edition, Chapter 15, Volume 1, p. Z68wage Sludge Directive);

126.7. Urban Wastewater Treatment Directive;
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126.8. Council Directive 91/414/EEC concerning thlacing of plant protection
products on the market (OJ 2004 special editiorgp@¥r 3, Volume 11, p. 332) as
amended by the Commission Directive 2010/42/EU&3@ne 2010 amending Council
Directive 91/414/EEC to include FEN 560 (fenugreekd powder) as active substance
(OJ 2006 L 161, p. 6-8) (Plant Protection Prodistsctive);

126.9. Nitrates Directive;
126.10. Habitats Directive;

126.11. Directive 2008/1/EC of the European Pamiiahand of the Council concerning
integrated pollution prevention and control (OJ 0024, p. 8-29)as last amended by
Directive 2009/31/EC of the European Parliament ainthe Council of 23 April 2009
on the geological storage of carbon dioxide and ratimg Council Directive
85/337/EEC, European Parliament and Council Diwvesti2000/60/EC, 2001/80/EC,
2004/35/EC, 2006/12/EC, 2008/1/EC and Regulatio@)(Eo. 1013/2006 (OJ 2009
140, p. 114-135(IPPC Directive).

Seven directives out of the eleven ones the imphtatien of which also means

introduction of the basic measures are relatedgb bosts. The implementation of the

remaining directives — the Birds Directive, Envinoental Impact Assessment

Directive, Plant Protection Products Directive, ahthbitats Directive — means

establishment of relevant legal, institutional, ggdure, and other measures which do
not require any investments.

Measures required for implementing the transposed @mmunity legislation for
protection of water

127. Measures required for implementing the Comiguegislation for protection of
water transposed into the Lithuanian acquis areiged in Table 88 below.

Table 88 Measures required for implementing the Communigyslation for protection
of water

Key legislation of the Republic | Measure
of Lithuania transposing the EU
directive

Law on Environmental Impact

Implementation costs
at the national level

Environment Environmental impact | No need of

Prevention and Control Permits
approved by Order No. 80 of the
Minister of Environment of the
Republic of Lithuania of 27
February 2002 (Zin., 2002, No.
85-3684; 2005, No. 103-3829)

al Impact Assessment of the Proposed assessment in all supplementary

Assessment | Economic Activity (Zin., 1996, relevant cases investments; annual

Directive No. 82-1965; 2005, No. 84-3105). costs estimated
according to the
number of potential
EIA total to LTL 100
thousand

IPPC Rules for the Issuing, Renewal and\pplication of IPPC Acc. to preliminary

Directive Revocation of Integrated Pollution permits in all relevant | estimates in 2000,

cases; implementation
of BAT

implementation costs of
the IPPC Directive in
Lithuania must have
ranged from LTL 1 200
to 2 000 million. The
demand of one-time
costs in the Dauguva
RBD until 2015 is
estimated to be LTL
10 thousand according
to the number of
potential IPPC permits.
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Key legislation of the Republic
of Lithuania transposing the EU
directive

Measure

Implementation costs
at the national level

=]

)

Major Regulations of the Prevention, | Development of safety | No need of
Accidents Response to and Investigation of| reports and emergency| supplementary
Directive Industrial Accidents approved by| plans; measures for investments. One-time
Resolution No. 966 of the accident prevention expenditure until 2015
Government of the Republic of estimated on the basis
Lithuania of 17 August 2004 (Zin|, the potential number of
2004, No. 130-4649; 2008, No. relevant documents to
109-4159); prepared total to
LTL 50 thousand
Programme on the Inspection of
Dangerous Installations of the
Republic of Lithuania approved by
Order No. 1-528 of the Director of
the State Fire and Rescue
Department of 29 December 2006
(Zin., 2007, No. 3-143)
List of Potentially Dangerous
Installations approved by Order
No. 539 of the Minister of
Environment of the Republic of
Lithuania of 11 October 2002
(Zin., 2002, No. 111-4929; 2005,
No. 58-2025)
Plant Law of the Republic of Lithuania | Control of the use of Investment costs until
Protection on Plant Protection (Zin., 1995, | plant protection 2015 estimated on the
Products No. 90-2013; 2010, No. 13-620).| products; application of| basis on the number of
Directive the Code of Good the existing plant
List of Active Substances which | Practice for Plant protection products and
May Be Contained in Plant Protection; studies and | their potential demand
Protection Products approved by| analyses of impacts of | total to
Order No. 3D-187 of the Minister| Plant protection LTL 544 thousand.
of Agriculture of the Republic of | Products; Annual operating costs
Lithuania of 19 April 2004 (Zin., | Withdrawal/banning of | total to LTL
2004, No. 60-2145). harmful substances 90 thousand.
Bathing Lithuanian Hygiene Norm HN Monitoring of bathing | Costs of implementatio
Water 92:2007 “Beaches and Bathing | water quality; provision | of the Bathing Water
Directive Water Quality” approved by of information to the Monitoring Programme
Order No. V-1055 of the Minister| public on bathing water| for 2006—2008 were
of Health of the Republic of quality. estimated at about LTL|
Lithuania of 21 December 2007 Official desianation of 3 200 thousand,
(Zin., 2007, No. 139-5716); bathin siteg including water
) 9 ' f sampling, analysis and
Bathing Water Quality Monitoring Improvement of water training (LTL 2 700
Programme for 2009-2011 quality, restoratll_on of thousand), public
approved by Resolution No. 668 poo(rjw?tter quality to information measures
of the Government of the Republ cggo IS a us,t f and reporting to the
of Lithuania of 25 June 2009 . fve Opt'.””e” otan Commission (LTL 500
(Zin., 2009, No. 80-3344) information system. thousand). Maintenanc
of bathing sites in the
Dauguva RBD in 2010
2015 will annually
require around LTL
8 thousand.
Birds Law of the Republic of Lithuania | Establishment of sites | Required investment
Directive on Protected Areas (Zin., 1993, | important for the costs for the

No. 63-1188; 2001, No. 108-390!

P)conservation of birds,
development and

General Regulations of Areas of

implementation of

management of bird
habitats until 2015 total

to ca. LTL 1.9 million




130

Key legislation of the Republic
of Lithuania transposing the EU
directive

Measure

Implementation costs
at the national level

Importance for the Conservation
of Habitats or Birds approved by
Resolution No. 276 of the
Government of the Republic of
Lithuania of 15 March 2004 (Zin.
2004, No. 41-1335).

Criteria for the Screening of Area
of Importance for the
Conservation of Birds approved
by Order No. D1-358 of the
Minister of Environment of the
Republic of Lithuania of 2 July
2008 (Zin., 2008, No. 77-3048)

management plans for
protected areas

2]

and operating costs —
ca. LTL 350 thousand.

j2Y)

Habitats Law of the Republic of Lithuania | Establishment of sites | Required investment
Directive on Protected Areas important for the costs for the
conservation of habitats; establishment and
Regulations of Areas of development of management of habitats
Importance for the Conservation | protected area until 2015 total to ca.
of Habitats or Birds management plans LTL 102 thousand,
o _ operating costs — ca.
Criteria for the Screening of Areas LTL 300 thousand.
of Importance for the
Conservation of Habitats approved
by Order No. 219 of the Minister
of Environment of the Republic of
Lithuania of 20 April 2001 (Zin.,
2001, No. 37-1271; 2008, No. 87-
3495)
Sewage Regulatory document LAND 20- | Development of According to the Study
Sludge 2005 “Requirements for the use offertilisation plans; on Development of an
Directive sewage sludge for fertilisation andanalysis and accounting |nvestment Programme
recultivation” approved by Order | of sewage sludge; for Sludge Managemerit
No. 349 of the Minister of withdrawal/banning of | in Lithuania prepared
Environment of the Republic of | dangerous substances | py SWECO BKG, the
Lithuania of 28 June 2001 (Zin., required total costs are
2001, No. 61-2196; 2005, No. estimated at about LTL
142-5135) (LAND 20-2005) 300 million. The
amount planned to be
invested in the Dauguv
RBD until 2013 totals
to about LTL 9.8
million. Annual
operating costs — LTL
300 thousand.
Urban The Directive has to be Assurance of centralisedInvestment costs for
Wastewater implemented in 2010, wastewater treatment in 2003-2009 are
Treatment Law of the Republic of Lithuania | agglomerations larger | estimated at about
Directive on Water (Zin., 2001, No. 64- than 2 000 p.e. LTL 1 billion. In 2007-

2327);

Law of the Republic of Lithuania
on Drinking Water Supply and
Wastewater Management (Zin.,
2006, No. 82-3260)

Wastewater Management
Regulation

2013, about LTL 2.1
billion are planned to b
allocated for the
development and
rehabilitation of water
supply, wastewater
collection and sludge
management

1%

infrastructures in
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Key legislation of the Republic
of Lithuania transposing the EU
directive

Measure

Implementation costs
at the national level

settlements larger than
2000 p.e. in Lithuania.
No such measures will
be required in the
Dauguva RBD.

Nitrates National Programme on the Construction of manure| Investment costs at
Directive Reduction of Water Pollution from and slurry storages on | 2002 prices were
Agricultural Sources approved by farms having more than estimated at ~ LTL 320
Resolution No. 1076 of the 10 LSU; regulation of | million for Lithuania.
Government of the Republic of | Crop rotationand The amount needed fo
Lithuania of 26 August 2003 (Zin|, fertilisation, promotion | {he jmplementation of
2003, No. 83-3792) of ecological farming, | these requirements in
establishment and the Dauguva RBD until
control_of water 2015 totals to ca. LTL
protection belts, 5.3 million of
restoration and o
; investment costs and ca.
establishment of LTL 53 thousand of
wetlands. Continuously .
annual operating costs
Drinking Law of the Republic of Lithuania | Drinking water quality | According to estimates
Water on Water surveillance and control; in 2001, costs of
Directive expansion of fields with| addressing problems o

Law of the Republic of Lithuania
on Drinking Water Supply and
Wastewater Management

Wastewater Management
Regulation

State Procedure for Drinking

Water Control approved by Ordef

No. 643 of the Director of the
State Food and Veterinary Servig
of the Republic of Lithuania of 10
December 2002 (Zin., 2002, No.
3-99);

Lithuanian Hygiene Norm HN
24:2003 “Drinking water safety
and quality requirements”
approved by Order No. V-455 of
the Minister of Health of the
Republic of Lithuania of 23 July
2003 (Zin., 2003, No. 79-3606);

Lithuanian Hygiene Norm HN
44:2006 “Delineation and
maintenance of sanitary protectig
zones of wellfields” approved by
Order No. V-613 of the Minister
of Health of the Republic of
Lithuania of 17 July 2006 (Zin.,
2006, No. 81-3217)

multi-annual crops;
monitoring of
agricultural activities;
application of the Code
of Good Agricultural
Practice

fluoride and iron
totalled to ca. LTL 100
million. However,
removal of iron, as of
an indicative paramete
is not obligatory under
the Drinking Water
Directive. No costs for
the expansion and
rehabilitation of
drinking water supply
systems have been
planned for the
Dauguva RBD.
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Practical steps and measures for application of thprinciple of water costs
recovery as laid down in Article 9 of the WFD

128. Practical steps and measures for applicafitimegprinciple of water costs recovery
as laid down in Article 9 of the WFD and in the Lafvthe Republic of Lithuania on
Water are given in Table 89.

Table 89. Practical steps and measures for apiplicaf the principle of water costs
recovery as laid down in Article 9 of the WFD

Relevant legislation Measures |
Methodology for the Pricing of Drinking WaterThe key measure for implementing Article 9 of the
Supply and Wastewater Management Servic@#-D is introduction of the cost recovery principle
approved by Order No. 03-92 of the Natiopdbr all consumers.
Control Commission for Prices and Energy of
December 2006 (Zin., 2006, No. 143-5455).

2éuch principle has already been enacted in the Law
of the Republic of Lithuania on Water and the

Methodology for the Pricing of Drinking Water
Supply and Wastewater Management Services
approved by the National Control Commission for
Prices and Energy.

Law of the Republic of Lithuania on Water

Law of the Republic of Lithuania on Drinking
Water Supply and Wastewater Management

In addition, an informal working group far

Or -

7§pord|nat|ng development of the water management
ystem, consisting of representative of the Migistr

of Environment, Association of Local Authorities |n

Lithuania, Lithuanian Water Suppliers Association

Law of the Republic of Lithuania on Charges f
State Natural Resources (Zin., 1991, No. 11-2
2006, No. 65-238p

Lavv_ of the Republic 9f Lithuania on and the National Control Commission for Prices and
Environmental Pollution Charge (Zin., 1999, NOEnergy, was established in March 2010 on lthe
47-1469;2002, No. 13-474 initiative of the Ministry of Environment. It i$

proposed to discuss issues regarding accounting of
depreciation of donated assets related to fost
recovery in this group.

According to 2009 data, the cost recovery level in
the sector of public water supply and wastewater
management in the Dauguva RBD totals to ca. 78%.

129. The estimated cost recovery level in the seofopublic water supply and
wastewater management demonstrates that the wiigilyscompanies operating within
the Dauguva RBD in 2009 recovered 78% of theirsostaverage

Table 90. Recovery of water supply and wastewat@nagement costs of two major
water supply companies in the Dauguva RBD in 20682009, %

1 2 Dauguva RBD
Total costs, 2008 62 81 77
Total costs, 2009 84 77 78

Source: experts’ estimations on the basis of paceiscost prices of water supply companies

130. The main reason of the failure to fully impkarh the cost recovery principle in
many water supply companies in 2008 was delay bgicipalities to approve tariffs

covering the costs. New water supply and wastewatanagement tariffs were
approved in 2009 - at the beginning of 2010, thiedlowing the opinion of

municipalities and the National Control Commissfon Prices and Energy, it is likely
that the cost recovery principle has been implegtebly now. Also, municipalities are
currently preparing Water Supply and Wastewater &g@ment Infrastructure
Development Plans. 25 such plans were prepared 20D, 26 were being prepared
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and the remaining 9 municipalities were only plagnihe development of such plans.
One of the components of the plans is assessmetteoforthcoming tariffs and
affordability, hence these plans are believed tontrdoute to the effective
implementation of the cost recovery principle. Eamimental costs are included in the
cost recovery mechanisms through charges for stteal resources and for pollution
of the environment.

131. The two main reasons of the failure to futhplement the cost recovery principle
in the sector of industry are subsidies and faitareeflect the actual industrial pollution
of water resources in the tariffs of charges fateshatural resources and for pollution
of the environment. Companies usually finance itmests to the water sector with
their own funds and bank credits. The amount ofsilis to the water sector in
Lithuania is rather small. There are two main pté&isources of funding:

131.1. EU support granted through mechanisms utiaeicontrol of the Ministry of
Economy, and

131.2. subsidies granted by the Lithuanian Enviremta Investments Fund (LEIF).

Until 2007, EU structural support was granted teibess (industry included) under the
Single Programming Document 2004—-2006 (SPD). Mbam tLTL 1.13 billion of the
support administered by the Ministry of Economy \ascated for the implementation
of 333 projects during that period. None of thdsmywever, was related to the water
sector. Accordingly, the only source of importaf@ethe assessment of cost recovery
Is subsidies granted by the LEIF.

Only about LTL 1 million of the annual amount of LTL3 million received from the
LEIF was granted to industrial and construction pames for the water sector in 2008
and about LTL 1.7 million — in 2007. As a resulttbé poor financial situation, only
one application of an industrial enterprise wasraygd for the funding of the water
sector in 2009.

Having in mind that industry creates more than LAQ billion of the value added,

internalisation of LTL 1-2 million (which is the amnt of subsidies granted during a
more favourable period 2007-2008), i.e. inclusidrsioch amount into the polluter’s

costs, does not have any effect on the cost regdeeel in the sector of industry.

Today, no reliable data is available on which conigsare responsible for discharge of
certain hazardous substances to rivers, and to etant. For this reason, the costs of
supplementary measures (if any) for the sectondb@istry cannot be compared to the
“external” pollution costs at the momént

Following the afore-said assumption that chargesstate natural resources and for
pollution of the environment reflect the externalvieonmental costs, it can be
maintained that the cost recovery level in theweat industry is 100%.

® Deterioration of the environmental status is &dads “external costs” in our economic system. fifeie
costs appear when action or failure to act oneviddal or a group of individuals has a damaginge&ff
on other individuals or groups. Pollution meansatizg “external costs”. For example, when a factory
pollutes a river with untreated wastewater, the mstveam water users incur expenses related tchharalt
water treatment. The English equivalent “extergiéit sometimes used in other economic areas. It
means an external impact, i.e. a benefit or castexd by an action or process and incurred by & patt
related to that action or process.



134

132. The cost recovery estimation method usedh@mpublic sector cannot be applied
to agriculture. The sector of agriculture is not iarportant direct user of water in
Lithuania, the Dauguva RBD included. A significastmponent for estimations is
diffuse agricultural pollution which is not includién water or any other costs.

It is very difficult to assess costs of the envir@nt, resources and other expenditure
incurred due to agricultural pressures (there arestadies and data available on how
much the “value” of water bodies is reduced duagncultural pollution). In such case
it should be assumed that such “external” costs approximately equal to the
agricultural pollution removal costs. This amoumtthe Dauguva RBD during the first
stage of the Programme of Measures will total touall. TL 534 thousand every year
until 2015. LTL 8 thousand will have to be bornethg state for measures of control.
Farmers will have to fund the major part of thetsos LTL 526 thousand. Such
agricultural pollution reduction measures would agticultural pollution in areas where
it exerts a significant impact. Since there are water bodies which require
supplementary measures to be financed with stagsfwithin this RBD, it is believed
that the polluter pays principle will be implememtand the cost recovery level will
reach 100% by 2015, on condition that the estadgdisheasures will be introduced.

However, this is only an a priori assessment medawle actual cost recovery level in
agriculture will be identified only in 2015 uponauation of farmers’ contribution to
the implementation of the measures.

Measures to meet the requirements of Article 7 ohte WFD

133. Measures required to meet the requiremeristicle 7 of the WFD are given in
Table 91.

Table 91. Measures to meet the requirements oflArfi

Relevant legislation Measure
Regulations of the Register of the Earth EntrailsMonitoring of water bodies where abstraction
approved by Resolution No. 584 of the exceeds 100 m3 per day

Government of the Republic of Lithuania of 26
April 2002 (Zin, 2002, No. 44-167.62006, No.
54-1962;

Relevant protection of water bodies

Procedure for Groundwater Monitoring by
Economic Entities approved by Order No. 1-190
of the Director of the State Geological Survey pf
24 December 2009 (Zin., 2009, No. 157-7130

Controls over abstraction and impoundment of waterand measures aimed at
economical and sustainable use of water

134. Controls over abstraction and impoundment afew and measures aimed at
economical and sustainable use of water are pravid&able 92.

Table 92. Controls over abstraction and impoundnoéntater and measures aimed at
economical and sustainable use of water

Relevant legislation Measure

Water abstraction Water abstracting entities report information oa th
Building Technical Regulation STR abstraction volume. The EPA stores information
2.02.04:2004 “Water Abstraction, water received in its data bases.

preparation. Basic provisions” approved by
Order No. D1-156 of the Minister of Companies which abstract, use or supply
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Relevant legislation

Measure

Environment of the Republic of Lithuania of 31
March 2004 (Zin., 2004, No. 104-3848)

Rules of the Issuing, Renewal and Revocation
Integrated Pollution Prevention and Control
Permits

Regulations of the Register of the Earth Entrai
Resources

Order No. 1-10 of the Director of the State
Geological Survey of 19 February 2003 on the
approval of Form 1-PV for quarterly reports on
groundwater abstraction (Zin., 2003, No. 19-8

Water impoundment:
Law of the Republic of Lithuania on Water

Standard Rules for the Use and Maintenancs
Ponds (LAND 2-95) approved by Order No.
of the Minister of Environment of the Repub
of Lithuania of 7 March 1995 (Zin 1997,
No. 70-1790 2004, No. 96-35632006, No, 101
3919;

Resolution No. 1144 of the Government of {
Republic of Lithuania of 8 September 2004
the approval of the List of Ecologically ¢
Culturally Valuable Rivers or River Stretch

groundwater or surface water are subject to retey
permits. Permits shall specify the water source,
yielding capacity of the water abstraction fackti
ah’/s, the volume of water abstracted, presence o
water accounting facilities, etc. and provide for
measures for rational water use and protection.

ISAII economic entities which abstract more than 1
m® of groundwater per day for the purposes of
drinking water supply or industrial needs shall
provide quarterly water abstraction reports to the
State Geological Survey.

19)

The Law on Water defines both preventive and h
control measures for impoundment. The Minister
Environment lays down a procedure for use and
maintenance of ponds by issuing relevant
legislation.

® Aleparate part of the Rules is devoted HPP pon
B¥ he latest amendment of the Rules sets a deadli
idor the introduction of automatic devices measuri
and registering the water level in HPP and requir
performing measurements of discharges and wat
levels.

he
ohhe Resolution prohibits impoundments for any

fourposes in 169 rivers and their stretches.
£S

(Zin., 2004, No. 137-4995)

Measures intended to prevent or control potential charge of pollutants from
diffuse pollution sources

an

ard

of

ds.
ne
ng
es
er

135. Lithuanian legislation provides for generafjuieements for the protection of
surface water bodies and groundwater bodies agpwikition from diffuse sources.
These requirements are regularly revised and ugditeecessary.

Measures which prohibit unauthorised discharges opollutants directly into

groun

dwater

136. The Lithuanian Geological Survey issues pearnidr discharging pollutants

directly into groundwater bodies. The permittinggedure is regulated observing the
Procedure for the Inventory of Discharges of HaaasdSubstances into Groundwater
and Collection of Information Thereon approved hyl€ No. 1-06 of the Director of
the Lithuanian Geological Survey under the MinistfyEnvironment of 3 February
2003 (Zin, 2003 No0.17-770). There are no such dischargesttiirinto groundwater in
the Dauguva RBD.

Summary of controls over point source discharges ahother activities with an
impact on the status of water

137. Pollution from point sources is regulated Ine tWastewater Management
Regulation, Rules of the Issuing, Renewal and Ravmt of Integrated Pollution
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Prevention and Control Permits, and the SurfaceoRulManagement Regulation
approved by Order No. D1-193 of the Minister of Eomment of the Republic of
Lithuania of 2 April 2007 (Zin., 2007, No. 42-1594)

Flood control measures

138. Activities of preparation for floods and elimtion of consequences thereof are
carried out observing the Civil Protection Law bé tRepublic of Lithuania (Zin., 1998,
No. 115-3230) and the Procedure for Flood Risk ss$ent and Management
approved by Resolution No. 1558 of the Governmétii@® Republic of Lithuania of 25
November 2009 (Zin., 2009 No.144-6376).

Pursuant to the said Resolution, the Ministry ofiEsnment has to:

138.1. draw up and approve preliminary flood riskessment reports not later than by
22 December 2011,

138.2. discuss and approve, if required, prelimyirflyod risk assessment reports and
amendments thereof not later than by 22 Decemb#8,28nd afterwards — every six
years;

138.3. draw flood threat maps and flood risk maps submit these to the Government
of the Republic of Lithuania for approval not latkan by 22 June 2013;

138.4. prepare flood risk management plans and isubese to the Government of the
Republic of Lithuania for approval not later than2? June 2015.

Summary of measures implemented under Article 16 opriority substances

139. Summary of measures implemented under Arti@eon priority substances is
provided in Table 93.

Table 93. Summary of measures implemented undel@@&6 on priority substances
Relevant legislation Measure

Wastewater Management Regulation Regulation of maximum allowable concentrations
of dangerous and priority dangerous substances
Programme on the Reduction of Pollution of
Waters with Hazardous Substances approved b
Order No. D1-71 of the Minister of Environment
13 February 2004 (Zin2004, No. 46-1539)

Self-regulation of dangerous and priority
01qangerous substances in wastewater

Measures which prevent or reduce impacts of accidéa pollution incidents

140. Measures which prevent or reduce impacts ofdantal pollution incidents are
provided in Table 94.

Table 94. Measures which prevent or reduce imp#Eascidental pollution incidents

Relevant legislation Measure
Regulations on the Prevention, Response to |dddvelopment of industrial accidents prevention
Investigation of Industrial Accidents and liquidation plans and emergency reports

Programme on the Inspection of Dangerous
Installations of the Republic of Lithuania approved
by Order No. 1-528 of the Director of the StateeRir
and Rescue Department of 29 December 2006
(Zin., 2007, No. 3-143)
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141. Legislation provides for measures requiredptevent leakage from technical
installations as well as to prevent and reduce atgpaf pollution due to accidental
incidents. Accidental incidents include storms,oéls, chemical spills and transport
accidents in the air, on land and in the sea. Amtigbrevention and liquidation plans
have to provide for systems of warning about act&l@nd measures for reduction of
risk for water bodies.

Measures which ensure that hydromorphological condions of water bodies are
consistent with good ecological status, or good dogical potential in artificial or
heavily modified water bodies

142. So far, a potential impact of hydro technicahstructions (dams) and other
morphological alterations on river ecosystems awdr rbed processes has not been
adequately studied in Lithuania. Measures for todéych would ensure better
ecological conditions in hydromorphologically addrwater bodies include construction
of fish by-passes, which are regulated by Order BID-427 of the Minister of
Agriculture of the Republic of Lithuania of 25 Septber 2007 on the approval of the
List of Dams where Facilities for Fish MigratioreaRequired and of the List of Former
Dam Remains where Barriers for Fish Migration Hav@&e Removed (Zin 2007, No.
102-4180.

It should be noted that installation of fish by-g&s only mitigates but does not fully
eliminate the negative effect of breaches of ro@rtinuity.

Controls over artificial recharge or augmentation d groundwater bodies

143. These measures are not relevant for Lithuéeieause there is no artificial
recharge/augmentation of groundwater in our country

Measures for water bodies which are unlikely to adleve the environmental
objectives set out under Article 4

144, Lithuanian legislation provides for certainragations for water bodies where
water protection objectives cannot be achieved@dsproportionally expensive:

144.1. postponing of an objective (maximum until 2027adcomplishment thereof is
prevented by technical possibilities, dispropomitencosts or natural conditions;

144.2. in the procedure laid down by the Minister of Eoviment, water bodies heavily
modified by anthropogenic activities may be subjectess stringent water protection
objectives ensuring that less stringent objectwillsnot deteriorate the status of a water
body in question.

Derogations may be applied only in rare cases, ypenormance of an economic
analysis and well-founded proof of the necessitthefderogation.

Details of supplementary measures identified as nessary to meet the
environmental objectives

145. Supplementary measures will be proposed faemizodies which will fail good

water status requirements after the implementatdnthe basic measures, and
environmental and economic efficiency of these mess will be evaluated.

Supplementary measures have been defined for ihectien of diffuse pollution,

improvement of hydromorphological status, researwh public information.
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Measures to mitigate temporary deterioration in thestatus of water bodies if this is
the result of circumstances of natural cause or fae majeure which could not have
been foreseen

146. Measures for the prevention and mitigatiorpaifution arising from unforeseen
accidents (which are always unpredictable) haven levided for in the following
legislation:

146.1. Regulations on the Prevention, Responsentb lavestigation of Industrial
Accidents, and

146.2. Programme on the Inspection of Dangerouallasons.

Emergency plans envisage ensuring protection oplpeand the environment in the
event of emergencies as well as mitigation of negatpacts of accidents on people
and the environment.

Other basic measures and programmes

147. The following available programmes which atgrently implemented can be
classified as basic measures:

147.1. Programme on the Reduction of Agricultural Pollatiof Waters approved by
Order No. 3D-686/D1-676 of the Minister of Agriawle and the Minister of
Environment of the Republic of Lithuania of 9 Dedrm 2008 (Zin., 2008, No. 143-
5741);

147.2. Strategy for the Use and Protection of Groundwitle2002—-2010 approved by
Resolution No. 107 of the Government of the RepudiLithuania of 25 January 2002
(Zin., 2002, No. 10-362

147.3. Programme on the Assessment and Use of Ground®Rasaurces for Drinking
Water Supply for 2007-2025 approved by Resolution 362 of the Government of the
Republic of Lithuania of 8 June 2006 (4i2006, No. 66-2436

147.4. Development Strategy for Drinking Water Supply &dstewater Management
for 2008-2015 approved by Resolution No. 832 of@wwernment of the Republic of
Lithuania of 27 August 2008 (Zir2008, 104-397%

147.5. National Strategy for the Implementation of the tddi Nations Framework
Convention on Climate Change by 2012 approved bgoRé&on No. 94 of the
Government of the Republic of Lithuania of 23 JagD08 (Zin, 2008, No. 19-638%

147.6. Lithuanian Rural Development Programme for 200720RDP) approved at
the EU Rural Development Committee on 19 Septer2ber;

147.7. Cohesion Promotion Action Programme approved by themmission
Resolution of 30 July 2007.

Effect of implementation of the basic measures

148. The implementation of the basic measures halle a minor but nevertheless a
positive effect on the status of water bodies. Thejor beneficial measure is
construction of manure storages on farms with ntioae 10 LSU. The implementation
of the requirements of other directives will beslesticeable because many of them are
only indirectly related to the improvement of thatgs of water bodies.
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Table 95. Implementation costs of the key wateislagon from 2010 through 2015 in
the Dauguva RBD

Costs, LTL
Directive Investment Annual
until 2015 operating Total annual
Bathing Water* 0 18 160 18 16(
Birds* 1 866 000 347 000 602 040
Drinking Water together with the costs of the Bliers Directive
Major Accidents* 50 000 7 000
Environmental Impact Assessment 70 000 70000
Sewage Sludge** 9 800 000 294 0D0 1148 P00
Urban Wastewater Treatment 0 0 0
Plant Protection Products* 544 000 5000 89 000
Nitrates** 5 325 000 53 25( 517 250
Habitats * 126 000 306 00( 323 000
IPPC* 10 000 0 1 00d
Total 17 720 000 1 090 00D 2 770 000
Notes:

* Estimations of annual (annualised) costs weretas a 10 years service life.

** Estimations of annual (annualised) costs werseldlbon a 20 years service life.

Operating costs were estimated applying the folgwhvestment percentage: Sewage Sludge Directive —
3%, Nitrates Directive — 1%.

SECTION Ill. SUPPLEMENTARY MEASURES

148. Supplementary measures have been proposedafer bodies which will fail to
meet the good water status requirements aftemp&mentation of the basic measures,
and environmental and economic efficiency of thessasures has been evaluated.
Supplementary measures for the Dauguva RBD duhgegfitst implementation stage
cover only surveillance, operational and inveshgat monitoring and public
information.

Supplementary measures to reduce the impact of pdipollution sources and their
costs

150. There are no point pollution sources (WWTPjcWwhvould require supplementary
measures in the Dauguva RBD.

A source of point pollution is secondary pollutiohLake DfikSiai from Lake Skrytas
(Skripky ezeras) where a wastewater outlet of Visaginas tmmMocated. Secondary
pollution enters Lake DkSiai from Lake Skrytas by the Gulllgé River. Visaginas
municipality has planned cleaning up Lake Skuigzeras, hence secondary pollution
problem of Lake DiukSiai will also be solved in the nearest futureisTimeans that no
supplementary measures to reduce secondary pollwilbbe required.

Measures to reduce pollution with hazardous and parity hazardous substances

151. During the project “ldentification of substasc dangerous for the aquatic
environment in Lithuania”’concentrations of di-(2-ethylhexyl)phthalate (DEHRgre
found to be exceeding the established norms iDfsma River.
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Hazardous substances were detected in the Dysriagdane-time measurements,
therefore the concentrations of the substancesteetavill be analysed in an intensive
monitoring site in the Dysna with a view to idepntihe actual pollution level. It is

proposed to postpone the achievement of water giroteobjectives in the Dysna until
sufficient data is collected proving significantvéd of pollution with hazardous

substances and allowing planning pollution redurctieeasures.

Measures to reduce diffuse pollution

152. An assessment of the impact of diffuse pahusources and the status of surface
water bodies demonstrated that there are no watgie® at risk due to the impact
diffuse pollution within the Dauguva RBD. Howevéhnjs RBD will benefit from the
diffuse pollution reduction measures to be apptledughout Lithuania irrespectively
of the present status in water bodies. Such mesasuteplay a preventive role in the
Dauguva RBD protecting the soil and water bodieairs excessive amounts of
nutrients in future. In addition, they facilitatenplementation of the polluter pays
principle.

Measures to reduce diffuse pollution are as foltows

152.1. validated maximum allowable amounts of gigto and phosphorus fertilisers per
hectare, irrespective of whether organic or mintdilisers are used;

152.2. a revised and validated mandatory methogolfmy the development of
fertilisation plans;

152.3. an obligation to develop fertilisation pldns farms utilising 10 ha of land and
more;

152.4. an obligation to manage manure in line Whthrecommendations set forth in the
Good Farming Rules and Guidelines and in complianith the Environmental
Requirements for Manure Management for farms wats|than 10 LSU (i.e. farms
which are not subject to the requirements of theakéis Directive). The Good Farming
Rules provide for that solid manure may be templgrastored in field heaps in
accordance with the said Guidelines;

152.5. revised Environmental Requirements for Manand Slurry Management
approved by Order No. D1-608/3D-651 of the Ministdr Environment and the
Minister of Agriculture of the Republic of Lithuamiof 14 July 2010 to include the
obligation to keep documents which prove legal heedover or sales of manure and/or
slurry at least two years for farms with 50 and enb8U;

152.6. controls over the afore-listed measurdas.rkcommended to carry out additional
control of 5% of all small farms in Lithuania whid¢tave less than 10 LSU, 10% of

farms with 10 ha of land and more (which will alsave to develop fertilisation plans

observing the present Management Plan) where suepl&ary measures are required to
reduce agricultural pollution, and 2% of farms lo# atter size in the remaining area of
Lithuania;

152.7. information campaigns for the implementdrghe programmes of measures on
measures against diffuse pollution. The main acfasformation and training are as
follows:

152.7.1. information campaigns for farmers on thaximum allowable fertilisation
norms, procedure of the development of fertilisaptans and benefits of the plans;
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152.7.2. information campaigns and trainings foakrfarms on manure and slurry
management;

152.7.3. trainings for developers of fertilisatjglans.

153. The effect of measures for reducing diffuskugon and their costs are provided
in Table 96.

Table 96. Costs of measures required to reducesdifpollution in the Dauguva RBD

Measures in the Dauguva RBD Measure Effect of the
application scope, | measure on N Annual costs,
ha/LSU/unit reduction, kg/year | LTL
Manure management on small farms 8 873 LISU 0 88 |7
Fertilisation plans on farnts 10 ha 4 954 ha D 436 800
Additional control - - 7 860
Total: - 0 533 400

Source: experts’ estimations

The annual costs of the measures required to rediffose pollution in the Dauguva
RBD would total to around LTL 533.4 thousand. Thajon amount would have to be
borne by farmers with more than 10 ha of land whib vave to develop fertilisation
plans (LTL 437 thousand) and farmers who keep uloteSU (LTL 89 thousand). The
burden to the state would total to LTL 8 for thentrol of the implementation of the
measures.

Measures to improve hydromorphological status

154. The main reasons which determine hydromorgfdb changes in water bodies
and thus prevent the achievement of good ecologteslis in some bodies of water are
related to:

154.1. artificial barriers (disruption of river continuity
154.2. hydropower plants,
154 3. straightened rivers.

To eliminate these causes or mitigate their imghetfollowing measures are proposed:

154.4. restoring/ensuring river continuity and flow;
154.5. reduction of the impact of hydropower plants;
154.6. remeandering of rivers.

Construction of fish bypass facilities

155. The most important measure which allows ntitiga impacts of disruption
(artificial barriers) of river continuity is consittion of fish bypass facilities. 25 fish
migration facilities were constructed in Lithuamiatil 2010: sluices, rock channels with
weirs, and vertical-slot pool fish passes.

Fish bypass facilities should be first of all inl&td in rivers which are most important
for fish migration. Priority measures for today amnstruction of fish bypass channels
and removal of former dam remains as indicatedrate©No. 3D-427 of the Minister of

Agriculture of the Republic of Lithuania of 25 Septber 2007 on the approval of the
List of Dams where Facilities for Fish MigratioreaRequired and of the List of Former
Dam Remains where Barriers for Fish Migration HaweBe Removed. There are no
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such places in the Dauguva RBD. Lithuanian expetie analysed the same issues
some time later have not identified the said denwthcbr.

Replacement of HPP turbines

156. River stretches downstream of hydropower plané proposed to be assigned to
water bodies at risk due to unnatural fluctuatibtheir water level and runoff. Besides,
turbines of certain types injure by-passing fislucls impact can be mitigated by
replacing old-type turbines with modern ones wlaoh more environmentally friendly.

There is one HPP in the Dauguva RBD. It was recoasd in 1995 and so far has not
been identified as a priority HPP which requireg amprovements for fish migration.
Consequently, no costs have been envisaged fae theasures.

However, the owners of hydropower plants must bdigated to introduce an
environmentally friendly turbine when the need eplacement arises. A permit for
construction of new HPP should require observamt¢leobest available techniques, i.e.
introduction of modern turbines.

Renaturalisation of rivers

157. Straightening of rivers in the Dauguva RBDn#igantly affects the ecological
status of six water bodies in the category of sweith the total length of 59 km. One of
these water bodies, a 12 km stretch of the NikRjwer, flows over an urbanised area
and thus is assigned to HMWB. Other five water bed#7 km) are designated as water
bodies at risk to the straightening of their be@$.these, 24 km flow in plains and
should be remeandered.

The main principles of naturalisation of regulate@r beds are as follows:
157.1. to restore the original cross-section ofttbe,
157.2. to ensure its stability, and

157.3. to restore the original functions of the béoiological productivity,
transformation of substances, habitats for watdrland life).

Remeandering is an expensive process and so fatiacceptable to the population.
Hence, the following is proposed for the DauguvdDRB

157.4. to leave the stretches of rivers flowinghe upper reaches of rivers, in hilly,
springy, laky and protected areas which are alr@adiie process of natural regaining
of their original state for complete self-naturatien;

157.5. to perform renaturalisation of rivers ontydreas with a clear public demand
(settlements, parts, etc.) as well as in placesraviiee naturalisation can have a
significant effect of minimising floods, capturingpllutants and increasing/restoring
biodiversity (habitats of plants and animals);

157.6. to leave the stretches of rivers in non-agricultam@as for self-naturalisation
controlling this process with regard to drainagedsein the upstream and downstream
areas.

The study “Feasibility study and development oforamendations for establishment/
restoration of wetlands aiming to reduce the ingiubrganic and biogenic substances
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into water bodiesanalysed costs of remeandering. The average deofandestment
costs for one kilometre is about LTL 100 thousand.

Remeandering of the straightened water bodieslafldwing in plains to the maximum
extent would cost approximately LTL 2.4 million. &lbperating costs can be equated to
zero. The total annual costs would be LTL 150 tlhods

Table 97 below provides general measures for ntitiga the impact of
hydromorphological changes and their costs.

Table 97. Measures for mitigating the impact of foydorphological changes in the
Dauguva RBD

Measure Amount | Investment Operating  costs,| Total annual costs
costs, LTL LTL/year LTL/year

Fish passes and removal of 0 0 0 0
dam remains
Construction of a modern
HPP turbine 0 0 0 0
Renaturalisation 24 km 2 400 000 0 150 Q00
Total ~ 2 400 000 0 150 000

Source: experts’ estimations

It should be emphasised, however, that the esomstbove only demonstrate the costs
of the supplementary measure but do not mean hieaimeasure will be proposed for
implementation.

Also, it is not clear where such additional fundsild be obtained because it has been
established that potential funding sources alreldye their respective investment
objects planned. At present, the state would natldbe to afford such measure. Besides,
the impact of the remeandering on the status dfea® in question is not known yet.
Hence it is recommended that actions until 2015iamed to the implementation of a
pilot project on renaturalisation in the Nemunad’RBthe Giida River.

Supplementary measures for recreation

158. Although recreation has not been included @mthre drivers of significant
pressures on the ecological status of water bodias, suggested that part of funds
allocated for the development of recreation aneéaaly provided for in respective
governmental documents are put aside for measuiessdied for the enhancement of the
ecological status. This means that creation ofreew object of infrastructure related to
recreation should be permitted only in the eveat thheasures to counterbalance the
ecological damage done by such objects have besrdpd for.

Such measures should also be envisaged for themepitation of the National Special
Plan of Water Tourism Routes which has already h@mepared and which aims at
expanding knowledge-oriented and recreational watarrism as well as the
infrastructure of tourism and recreation. No wabedy of the Dauguva RBD is
included among water tourism routes.

Countryside tourism, as a separate load type, iserpected to have any negative
impact on the environment. Countryside tourism fgads are subject to regulations
on treatment of household wastewater. Farmsteangdsbe regarded as point pollution

sources which have treatment facilities and whiehsaipposed to treat effluents at least
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to the following standards: BGR— 29 mg/l, Ry— 10 mg/l, and Nw — 40 mg/l. When
iIssuing permits to these objects, the status etaiving water body in question should
be taken into account.

Investigative measures

159. There are water bodies in the Dauguva RBD eviiex available data on causes of
poor status is not sufficient. Hence supplemensanglies are required in these water
bodies prior to proposing specific measures foir $tatus improvement.

The ecological status of Lake Imbradas is poorantgood; however, causes which
condition such status are not known. Mathematiadlupon load modelling results
indicate that the status of the lake should be.Mghake study suggests that the lake
may be (could have been) suffering from pollutioithwwastewater from Imbradas
settlement. Impacts of historic pollution are dikely. To be able to identify the origin
of pollution of this lake at risk (to find out winer the lakes suffers from anthropogenic
pressures due to historic or present pollutiongstigative monitoring (including the
monitoring in the near-bottom layer of the lakey anventory of pollution sources is
required.

Table 98. Costs of investigative monitoring

Required costs
Study or investigative measure Investment / one- Operating, Annual*,
time, LTL LTL/year LTL/year

Investigative monitoring of Lake
Imbradas (including the near-bottom
layer) and inventory of pollution
sources 23 000 3 000
Total 23 000 3000

Source: experts’ estimations
* Estimations of annual costs were based on thengston that the “service life” of investigative
monitoring is 10 years and the discount rate is 6%.

Summary costs of supplementary measures

Table 99. Costs of supplementary measures for thegva RBD

Investment Operating costs, | Annual costs,

Group of measures costs, LTL LTL/year LTL/year
Point pollution 0 0 0
Diffuse pollution 0 533 400 533 400

- costs to be borne by farmers 525 544 525 |544

- costs of state contrgl 7 860 7 860

Hydromorphological changes 2 400 0pO 0 152 P00
Studies 23 000 0 3 00d
Total ~ 2 420 000 533 000 688 000

Source: experts’ estimations

The data in the table above demonstrates thatumaiaation of rivers will not be

carried out during the first stage of the implenagioh of the WFD. Costs under the
Programme for the first stage will be required ority agricultural measures,
investigative monitoring and information campaidos the Programme implementers
and for the general public.
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The total costs of the whole Programme of Measumeduding both basic and
supplementary measures, are provided in Table 100.

Table 100. Implementation costs of the entire Rmogne of Measures for the Dauguva
RBD until 2015

Investment Operating costs, | Annual costs,
Group of measures costs, LTL LTL/year LTL/year
Basic measures
Bathing Water Directive ( 18 160 18 160
Birds Directive 1 866 000 347 540 601 540
Drinking Water Directive together with the coststloé Nitrates Directive
Major Accidents Directive 50 00p 7 000
Environmental Impact Assessment
Directive 70 000 70 00D
Sewage Sludge Directive 9 800 0pO 294 000 1 0498
Urban Wastewater Treatment Directive 0 0 0
Plant Protection Products Directive 544 Q00 5 000 89 000
Nitrates Directive 5 325 00p 53 250 517 250
Habitats Directive 126 200 305 500 322 500
IPPC Directive 10 00( D 1 0040
Basic measures in total 17 720 000 1 090 000 720 000
Supplementary measures
Point pollution 0 0 0
Diffuse pollution 0 533 400 533 40D
Hydromorphological alterations 0 0 0
Research 23 000 0 3 00¢
Supplementary measures in total ~ 23 00D 533 000 540 000
Basic and supplementary measures
GRAND TOTAL ~ 17 743 000 1 623 000 3 310 000

Source: experts’ estimations

SECTION IV. BENEFITS OF ACHIEVING GOOD STATUS IN WA TER
BODIES

160. The benefit which will be obtained upon th@lementation of the supplementary
measures has been estimated on the basis of thdy‘®n willingness to pay for
improvement of the Ne&Zis River water quality to achieve good status” #rel“Study

on willingness to pay for improvement of the NeRiser water quality to achieve good
status and remeandering of the Neris”. Such redatigsessment studies are rather
widely used in many countries for the estimatingdfigs of natural resources (i.e. the
benefits which cannot be estimated using conveatieconomic-commercial methods).

The said two sub-basins are situated in the Nem@R&IS. It is believed that the
benefits derived therein may be directly transidnrgo other sub-basins in Lithuania
due to highly similar geographical and social ctinds throughout the country.

It was estimated that a statistically reliable nibptamount which respondents agreed
to pay in the Ne&Zis Sub-basin is LTL 1.85 per household (includihg households
which agree to pay 0 litas). Such study was coratlict 2007.
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The “Study on willingness to pay for improvementtioé Neris River water quality to
achieve good statustientified four scenarios.

160.1. Willingness to pay for improvement of allterabodies in the Neris Sub-basin to
achieve good ecological status;

160.2. Willingness to pay for improvement of allterabodies in the Neris Sub-basin to
achieve good ecological status and also for remezarglof straightened rivers;

160.3. Willingness to pay for improvement of thetevagquality of Lake Rig$ ezeras to
achieve good ecological status;

160.4. Willingness to pay for improvement of thetevaquality of Lake Rie%s ezZeras
and Lake Didziulis to achieve good ecological statu

161. In this way statistically reliable figuresusitrating willingness to pay both for
individual water bodies and for improvement of ladidies of water in the Neris Sub-
basin were derived.

In the Neris Sub-basin, the amount agreed to be [paione household was LTL 40.51
per year, or LTL 3.38 per month only for improvernehnthe water quality, and LTL
48.18 per year, or LTL 4.01 per month both for imy@ment of the water quality and
remeandering of rivers. In the first case, the amdaatals to about 0.29% and in the
second case — to 0.36% of the income of the stuthedeholds.

In the case of willingness to pay (i.e. to pay mtran O litas), the payment for
improvement of the water quality and remeanderihgvers totals averagely to more
than 30% of people’s water bills.

Having in mind that the number of population in thauguva RBD totals to about
49 thousand and that the size of one householdlip&sons, the benefit estimated on
the basis of the said study would be around LTL tAdusand per month, or
LTL 900 thousand per year.

It should be pointed out that these figures arevigesl for the purposes of information
on how people in the Dauguva RBD view good statusater bodies.

At the present stage of the development of the lrome of Measures, the measures
selected pursuant to a cost-efficiency analysigtarse which will be the most effective
during the first cycle of the implementation of thenagement Plan. The question of
whether the costs of a measure intended for thiexaamment of good ecological status in
a water body are disproportionate and whether sudts may serve as a basis for
derogation is a political decision based on ecoradnformation. Such decision needs
comparing relevant costs and benefits. The prieapbldisproportionate costs, i.e. cost-
benefit comparison was not required in any casexténsion of the deadline in the
Dauguva RBD. All cases of extension are basedrettheéechnical uncertainties already
discussed or on affordability and/or negative adiit (acceptability) of the public to
implement such measures until 2015. The latter &sway a component of the principle
of disproportionate costs. Besides, only extensibthe deadline for the attainment of
environmental objectives is required and no lowgeas are proposed. Consequently,
a cost-benefit analysis and the figures illustiatine benefit which are given in this
section were not required at this stage.
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CHAPTER IX. PUBLIC INFORMATION AND CONSULTATION

162. Public participation activities in the managamof the Dauguva RBD commenced
in 2005 observing Order No. D1-273 of the MinistéEnvironment of the Republic of
Lithuania of 31 May 2005 on the approval of the sBamal Composition of the
Coordination Councils of the Nemunas, Lielupe, \demd Dauguva RBD (Zin., 2005,
No. 72-2613). The main task of the Dauguva CootdinaCouncil is to coordinate
interests of public authorities, water users, egégd non-governmental organisations
and the public in setting and pursuing water prodacbjectives.

The following public information events were held:

162.1. A general Schedule for the Development of the Manant Plans for all RBD
in Lithuania was approved pursuant to Order No. 1¥-1of the Director of the
Environmental Protection Agency of 25 October 2086the approval of the Schedule
for the Development of River Basin District ManagemPlans (not published).

162.2. A few information events were arranged in 2007 fepresentatives of
municipalities, regional environmental protectionepdrtments (REPD), non-
governmental organisations (NGO), all four Coortlova Councils, including the
Coordination Council of the Dauguva RBD. The p#mants were informed about the
progress of the development of Lithuanian RBD manaant plans.

162.3. Reviews of water protection problems identified water bodies within the
Dauguva RBD were prepared and placed on the EPAiteebn 22 December 2007.
The general public could provide their comments| @2t June 2008.

162.4. Water protection problems in Lithuanian RBD, inchglthe Dauguva RBD,
were discussed on 26 June 2008 at the EPA witheseptatives of the RBD
Coordination Councils. Mainly general comments @anoposals were put forward in
relation to the identification and solution of wapeotection problems.

162.5. A meeting of the Coordination Councils of the LiguVenta and Dauguva
RBD was held on 25 November 2009 in Silagalis gd#ldo discuss draft management
plans and programmes of measures.

162.6. A meeting was held with representatives of the WRt@blems Council under
the Academy of Science of the Republic of Lithuammal4 April 2010 at the EPA to
discuss Lielup RBD, Venta RBD and Dauguva RBD management pland an
programmes of measures and relevant comments.

162.7. The progress of the development of the Dauguva REDagement Plan was
presented on a specially designed website (wwwhagieinai.lt in 2010.

162.8. In 2010, the general public was informed aboutgtogress of the development
of the Management Plan in email newsletters.

162.9.In 2010, information about the progress of the rrilsasin management was
announced in the media.

162.10. In 2010, a video film (175 copies) and an inforraatpublication (700 copies)
about the Dauguva RBD Management Plan and Programhdieasures were prepared
and distributed to the general public.

162.11. An information conference was held on 25 Octobdr02éx the municipality of
Ignalina district where the final drafts of the ava RBD Management Plan and
Programme of Measures were presented.
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Comments of the general public on the Dauguva RBD Bhagement Plan

163. The general public was invited to provide camta on draft managements plans
and programmes of measures. The following instingi provided their written
comments and questions regarding the draft managquten:

163.1. National Control Commission for Prices and Energy;

163.2. Administration of Zarasai district municipality;

163.3. Ministry of Transport of the Republic of Lithuanidid not have any comments);
163.4. Ignalina district municipality;

163.5. State Service for Protected Areas.

Ignalina district municipality suggested deletingke Gavys from the list of water
bodies at risk. Having analysed the proposal, #tpers accepted it and deleted Lake
Gavys from the list of water bodies at risk.

The Administration of Zarasai district municipalippinted out that new water supply
and wastewater collection networks in Dusetos, B@likiand UZtile settlements will
not have any effect on the reduction of pollutiantowns and settlements because the
said settlements are situated outside the Daugiwea Rasin District.

The comment was not clear enough because Dusetdss#fis and Uztile settlements
are mentioned in the Management Plan for the Nem&®BD and not the Dauguva
RBD.

The National Control Commission for Prices and Bgerecommended providing

reviews on the preparedness of municipalities tplément the provisions of the Law
on Drinking Water Supply and Wastewater Managemaedt on the relevant measures
available.

This comment was taken into account when assesgsiognation on municipal plans
on development of water supply and wastewater nmeanagt infrastructure, which in a
way reflect the preparedness of municipalitiesnbplement the provisions of the Law
on Drinking Water Supply and Wastewater Management.

All comments of the State Service for Protecteda&re/ere taken into account in this
Management Plan.

CHAPTER X. COMPETENT AUTHORITIES

164. The role of the Environmental Protection Ageras specified in its regulations, is
to collect, analyse and provide reliable informatmn the status of the environment,
chemical flows and pollution prevention measuresve as to ensure arrangement of
water protection and management for the attainmkewiater protection objectives. The
Agency is also responsible for the development@addination of basin management
plans in the entire territory of Lithuania as wall for the reporting to the European
Commission.

165. The Lithuanian Geological Survey organiseslaggon and maintenance of
groundwater resourcesGenerally, the Survey organises and performs malio
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exploration of the entrails of the Earth, reguladed controls the use and protection of
the entrails of the Earth, collects, stores, andiaisters state geological information.

166. Regional Environmental Protection Departmanésresponsible for controls over
the implementation of environmental legislation the respective regions. The
Departments will also be in charge of the contosler the implementation of the WFD
requirements in their regions.

Table 101. Competent authorities

districts within the
Dauguva RBD for
purposes of analysi
and problem
identification as wel
as control over the
implementation of
the Management

5

Plan

+370-389-69 106

Competent Areg (_)f _ Details for correspondence
: responsibility in Contact persons,| by fax by email by mail
authority and . )
its website relation to the duties, telephone
Dauguva RBD
Environmental| Development of the Mindaugas (8~5) M.Gudas@aaa.am.Ilt | Juozapawviaus 9
Protection Management Plan | Gudas, 266 LT-09311
Agency and Programme of | Head of the 2800 Vilnius
www.gamta.lt | Measures Environment
Status
Assessment
Department
+370-5-662814
Lithuanian Research and Kestutis Kadinas, | (8 5) Kestutis.Kadunas@lgtl Konarskio 35
Geological maintenance of Head of the 233 It LT-03123
Survey under | groundwater Hydrogeology 6156 Vilnius
the Minister of | resources Department
Environmentof
the Republic o +370-5-136272
Lithuania
www.lgt. It
Check-up of Rolandas (8-5) | R.Masilevicius@vrd.a| Juozapawiaus 9
information on part | Masileviius 272 m.lt LT-09311
of Svergionys 8389 Vilnius
Environmental district within the Director
Protection Dauguva RBD for _
purposes of analysis +370-5-2728536
Department of
Vilnius and problem
. identification as wel|
Region
as control over the
implementation of
the Management
Plan
Environmental| Check-up of Ricardas 8-389 utena@urd.am.lt Metalo g.11,
Protection information on parts Vygantas 69662 LT-2821
Department of| of Ignalina, Utena
Utena Region | Visaginas, Zarasai | Director




