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VENTA RIVER BASIN DISTRICT MANAGEMENT PLAN
CHAPTER |. 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 2000/6@3Etbe European Parliament and of
the Council of 23 October 2000 establishing a franr& 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 théhuianian Geological Survey (LGS),
has drawn up this Venta River Basin District (RB@gnagement Plan.

Upon Lithuania’s accession to the European Unicstewbodies have to be managed
and protected according to the natural hydrologicaindaries of river basins instead of
the administrative ones. A river basin means tlea &#om 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 administeativits (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 overviewheoictirrent 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 measuresclieving water protection
objectives, and give other relevant information.RBianagement plans are intended
for the public, state and municipal institutiortse European 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 wager for household, agricultural,
industrial, recreational, and ecological purposes.

Striving for sustainable use of public, economidl aratural resources and seeking a
balance between water protection objectives andrgibblic needs, legal acts provide
for certain exceptions. One of them is the extansicthe deadline for achieving the set
objective (until 2027 at the latest), provided tkiz¢ 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 cannavbieled 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 wateresodihe population has been
informed about the most acute problems relatingvater management and protection
which were identified in the analysis of the chéeastics of the RBD. Representatives
of the general public and interested parties w&reetinvited to submit their comments
and remarks on preliminary Venta RBD managementsplavhich were placed on the
website of the EPA. The draft Venta RBD Managemel@an 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 tasin district management plans
and programmes of measures intended for achieviaigrwprotection objectives and
agreement thereof with foreign states, which wasr@amed 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
VENTA RIVER BASIN DISTRICT

SECTION I. SURFACE WATER BODIES

2. The Venta RBD comprises the Lithuanian partshefVenta, Bartuva and Sventoji
river basins (Figure 1).
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In Lithuania, the basins of the Venta, Bartuva Swentoiji lie at 55°37'— 56°26‘ N and
21°9'— 23°20° E. The total length of the Venta Rive 343.3 km, and the catchment
size constitutes 11.8 thousand % stretch of 159.1 km of the Venta from the sgsin
flows in Lithuania, then another one of 1.7 km cailes with the Lithuanian-Latvian
border. The Lithuanian part of the basin coversattea of 5 138.1 kmZ2. A lower section
of the Venta and part of its basin lie on the teryi of Latvia. The total length of the
Bartuva River is 101.3 km, the catchment size@2@ km?. A section of 55.3 km of the
Bartuva from the springs flows in Lithuania, théotement size of the river in Lithuania
totals to 749.2 ki The other part of the Bartuva and its catchmeatsituated in
Latvia. The total length of the Sventoji River 8.4 km, of which 31.8 km (48.5-16.7
from the mouth) coincide with the Lithuanian-Latvidorder. The total area of the
Sventoji catchment is 471.9 kmz2, of which 390 kme situated in Lithuania, and the
remaining part — in Latvia. The resulting totalaacé the Venta RBD is 6 278.3 km2,

Basins in Venta RBD
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Figure 1. River basins in the Venta RBD
Characterisation of water bodies

Venta Basin

3. The Venta is the third longest river both inhiu&nia and in Latvia. It rises in Lake
Medainis situated at the altitude of 180 m of thatiB System (BS) in Zvirgzdziai
village, TelSiai district. Lake Medainis and a stheof the upper Venta are part of the
hydrographical reserve of the Venta sources. Tipeupeaches of the Venta and its left
tributaries drain the north-eastern slopes of tia&jitian Upland{emaiiy aukStumi

so the bed slopes of these stretches are rathbrdaong up 0.1% in some places.
Further, the river reaches the lowland of the medelaches of the Venta with lower bed
slopes and flow rate and enters Latvia at the mofithe Varduva. From its springhead,
the Venta River flows 142 km to the Lithuanian-Liatvborder, the average bed slope
is 0.085%. The Lithuanian part of the Venta Basimprises 44% of its total catchment
size.
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The Venta Basin is dominated by low-permeable sbBs8 %of its surface is taken by
wetlands, 7.3 % of the territory is covered witlgbomarshes and swamps, including
the largest swamp Kamanos (39.6 km2). Conditionsefigulating the natural runoff are
better in uplands and at the foot thereof whereajyaand sandy formations are much
more common than in the lowland of the middle reacbf the Venta. The wood
density in the Lithuanian part of the basin is 28&kes occupy 1.5% of the territory
with 84 lakes larger than 0.005 knof which 12 are larger than 0.5 knThe average
annual runoff rate in the Venta Basin varies betw&2.3 and 5.21 I/s/km2. The most
aqueous rivers are those draining the slopes ofStmaogitian Upland and the least
aqueous ones are the rivers that flow over theplaf the basin. The aggregate annual
discharge of the Lithuanian part of the Venta Basial ni/s. The river network in the
Venta Basin is comprised of 440 rivers longer tBakm and 1 770 ones which are
shorter than 3 km. The total length of the riverg iLl44 km. The density of the network
of the rivers longer than 3 km totals to 0.68 kn¥lkand that of the smaller ones (i.e.
shorter than 3 km) is 0.71 km/km2,

The longest and the largest tributaries of the ¥exticording to their catchment size in
Lithuania are the rivers Vadakstis, VirgyVarduva, Dabikia and Ringuva (Table 1),
the largest lakes areaikstas, Plink3j eZzeras and Mastis (Table 2).

Table 1. Length and catchment size of rivers inMaeta Basin

_ Bank of | Distance from Length, km _ Catchment sizg, km?2
River inflow | the mouth, km total n total In
Lithuania Lithuania
Varme r 318.9 17.0 17.0 81.2 81.2
Knituoja r 317.4 16.8 16.8 61.1 61.1
Gang r 313.7 19.3 19.3 116.2 116.2
Aunuva I 312.1 25.5 25.5 186.0 186.(
Sona r 308.5 16.5 16.5 68.1 68.1
Ringuva r 276.2 33.6 33.6 322.2 322.2
Zizma I 269.0 20.6 20.6 166.1 166.1
Avizlys I 234.1 20.1 20.1 78.3 78.3
Uogys I 232.0 27.6 27.6 68.2 68.2
Dabikiné r 229.5 87.2 (3 km — 34.2 387.6 374.2
along the border)
Virvyté I 224.0 99.7 99.7 1134.2 1134.2
Pievys I 216.2 26.9 26.9 69.0 69.0
VieSet I 201.0 23.6 23.6 92.2 92.2
Serk3r I 194.9 38.1 38.1 285.2 285.2
. 82.2 (53.8 — along the
Vadakstis r 184.2 border, 20.6 — in Latvia 7.8 1239.6 467.6
Varduva I 182.5 90.3 90.3 586.7 586.7
- [ 31.5 (18.6 — along the
LusSis 173.7 border, 6.5 — in Latvia 6.4 113.6 60.6

Source: Gailiusis, B., Jablonskis, J., Kovalenko&i®l. 2001. Lietuvos ugs. Hidrografija ir nuatkis.
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Table 2. Largest lakes in the Venta Basin

Invento Depth, m Area, ha
ry in the | on the | Volume, | Catchment

Lake number | Direct stream max averagel plan' | List® |thou.m? | size, km?
Lukstas 13-39| Varnel 7.00 3.60 | 10.1810.009 36 136.2 76.3
PlinkSiy ezeras 3-6 | Serk&n 11.75 3.61 | 3.463 3.935| 12490.0 143.0
Mastis 13-19| Mastupis 4.80 260 2.742.722| 7140.0 40.0
ParSeZeris 24-1| Sietuva 4.00 260 1.930934| 5068.1 29.0
Tausalas 3-10| Tausalas 6.10 3.34 1.886912| 5255.0 8.8
Paezern eZeras 14-1| Upyna 6.60 2.80 1.5 1.406 48950 7 22
Germantas 13-16 Gerupis 5.80 240 1.560646 | 3760.2 9.5
Stervas 13-34| Sengovija 2.60 1.38 1.30B.371| 1810.0 9.8
BirZulis 13-35 | Virvyt 2.35 0.91 | 1.068 1.142| 974.5 190.2
AlsédZiy eZeras 13-14| Sruogja 2.90 1.74 0.833.904 | 1437.5 67.7
Gludas 14-8 | Gludas 2.90 1.80 0.500.539| 952.2 6.0
ViekSnaly eZeras 13-26 | ViekSnupis 2.89 1.85 0.5040.176 - ?

Source: Information obtained from the geographitfirmation system (GIS) of the EPA.

The boundaries of the Venta Basin and municipalisguated within this basin are
demonstrated in Figure 2.
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Figure 2. Municipalities in the Venta Basin

Bartuva Basin

4. The springs of the Bartuva are located inciMlaai village, Plung district, 3 km

away from Lake Plateliai. The springs are situaethe altitude of 152 m of the Baltic
System (BS). The river rises on the north-westéspesof the Samogitian Upland, in a
moraine ridge that surrounds the pothole of Lakedhhi. Having descended from the

1 According to the bathymetric plan of the lake; depth and volume are provided in accordance wih th

plan.
¢ According to the List of Inland Waterways of Natibmaportance approved by Resolution No. 1268 of the
Government of the Republic of Lithuania of 14 Octc®@®d3 (Zin., 2003, No. 98-4394; 2010 No. 72-3657)
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Samogitian Upland, the Bartuva flows through the&lal Lowland Rajirio Zemumg
crosses the Lithuanian-Latvian border at theéAp®uth and after 46 km enters lagoon
Lake Liepoja on the coast of the Baltic Sea. Thd blepe of the Bartuva on the
territory of Lithuania varies between 0.91% in thpper reaches of the river and
0.087% in the border zone (the average slope 8%)2The Lithuanian part of the
Bartuva Basin comprises 37 % of its total area.

The Bartuva Basin is dominated by low-permeableiomdlay loams, with wetlands
covering 84.6% of the area. Bogs, marshes and swaompprise 4.6% of the territory,
the largest number of wetlands is situated in thwilan part of the basin, especially in
the lower reaches of the river. The wood densityhef basin is 3.2%, and the lake
percentage is only 0.2%. There are 5 small lakes Iérgest ones are Lake Juodkai
ezeras — 2.8 ha, Lake Laup®eZeras — 2 ha, and Lake Lestis — 1.2 ha); howévere
are quite a few ponds: Skuodo, PuodkaMos:dzZio, Sats, Lykdidés, Diipiy ponds,
etc. The average annual runoff rate is 12.3 I/s/Kheé average annual discharge of the
Bartuva at the Lithuanian-Latvian border is 1¥snof which 9.2 m3/s is the runoff of
the Lithuanian part of the Bartuva Basin. The rimetwork in the Bartuva Basin is
comprised of 44 rivers longer than 3 km and 144someich are shorter than 3 km. The
total length of the rivers is 555.8 km. The densitythe network of the rivers longer
than 3 km totals to 0.66 km/km?2 and that of the lnanes (i.e. shorter than 3 km) is
0.22 km/km?2.

The longest and largest tributaries of the Bartageording to their catchment areas in
Lithuania are the rivers ApSLuoba and Erla. The length and the catchmentdfitiee
main rivers of the Bartuva Basin in Lithuania aneeg in Table 3.

Table 3. Length and catchment size of rivers inBaguva Basin

_ Bank of Distance from Length, km _ Catchment sizg, km?2
River inflow | the mouth, km total n total In
Lithuania Lithuania
EiSkiinas I 75.4 16.5 16.5 36.9 36.9
Erla I 61.2 27.6 27.6 111.4 111.4
Luoba r 48.8 52.2 52.2 353.9 353.¢
Ap& r 46.0 40.3 (24 km —alongthe | ¢ 4 3571 | 1224
border)

Source: Gailiusis, B., Jablonskis, J., Kovalenko&i®l. 2001. Lietuvos ugs. Hidrografija ir nuatkis.

The boundaries of the Bartuva Basin and municigalgituated within this basin are
demonstrated in Figure 3.
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Figure 3. Municipalities in the Bartuva Basin

Sventoji Basin

5. The springs of the Sventoji are located in $aimai village, Skuodas district, in the
Western Samogitian Plaitvékan, Zemadiy lyguma. The springs are situated at the
altitude of 48 m of the Baltic System (BS). The eppeaches of the Sventoji have been
reclaimed, and a stretch of 12 km from the sprihgs been regulated. Having
descended from the Samogitian Upland, the Sveritojis through the Coastal
Lowland, crosses the higher terrace plains of thkiBcoast and enters the Baltic Sea
at Sventoji settlement. For almost half of its gn(B1.8 km — 47%), the Sventoji flows
along the Lithuanian-Latvian border. The bed slopehe Sventoji varies between
0.14% in the upper reaches and 0.004% in the |loeaches of the river (the average
slope is 0.06%). The Lithuanian part of the SverBajsin comprises 83% of its total
area.

Wetlands take up 83.2% of the Sventoji Basin, thiarsp percentage is 4.2%, the wood
density — 30.7%. There are very few lakes in tr@rb@he lake percentage is 0.3%), the
largest lake is Kagiy eZeras (0.07 kf situated in the Darba catchment. The largest
pond is Maziy (1.2 km?). The average annual runoff rate in thienfoji Basin is ca.
11.5 l/s/km2. The average annual discharge is @&n®/s. The river network in the
Sventoji Basin is comprised of 34 rivers longemtiBakm and 95 ones which are shorter
than 3 km. The total length of the rivers is 384. Krhe density of the network of the
rivers longer than 3 km totals to 0.64 km/km? alnalt tof the smaller ones (i.e. shorter
than 3 km) is 0.18 km/km2.

The longest and the largest tributaries of the ®jieaccording to their catchment size
in Lithuania are the rivers Darbppiltis and Kul&. The length and the catchment size of
the main rivers of the Sventoji Basin in Lithuaai@ given in the table below:
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Table 4. Length and catchment size of rivers inStientoji Basin

) . Distance from the Length, km Catchment size, kmz
River Bank of inflow — - — -
mouth, km total | in Lithuania | total [in Lithuania
Ipiltis | 29.8 16.2 16.2 42.8 42.8
Kulse | 23.0 18.2 18.2 43.5 43.5
Darba | 7.2 26.2 26.2 118.7 118.7

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

The boundaries of the Sventoji Basin and munidiealisituated within this basin are
demonstrated in Figure 4.
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Figure 4. Municipalities in the Sventoji Basin

23,600

6. Table 5 below provides data on the municipaasthat belong to individual basins
and sub-basins, meanwhile Table 6 gives informatiothe share of the relevant basins
in individual municipalities.

Table 5. Areas of municipalities in the Venta RBD

Share of the municipal area (%)
Municipality Area, km? Venta RBD
Sventoji Basin Bartuva Basin Venta Basin
Joniskis distr. 11517 0.3
Akmere distr. 843.5 98
Skuodas distr. 911.1 13.7. 76 7
Siauliai distr. 1807 49
Kretinga distr. 989.25 22.8 4
Plung: distr. 1105.4 0.6 16
TelSiai distr. 1438.5 90
Kelmé distr. 1704.6 35
Rietavas 585.4 3.3
Silal¢ distr. 1188.2 5
Mazeikiai distr. 1220.1 1 99
Palanga town 79.12 50

Source: experts' estimations
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Table 6. Share of the basins in individual munikis, %

Venta RBD
Municipality Sventoji Basin Bartuva Basin Venta Basin
390 knt 749.2 knf 5138.1 knf

JonisSkis distr. 0.1
Akmere distr. 16
Skuodas distr. 32 92 1.2
Siauliai distr. 17
Kretinga distr. 58 5
Plung: distr. 1 3.5
TelSiai distr. 25.3
Kelme distr. 12
Rietavas 0.4
Silale distr. 1
Mazeikiai distr. 2 23.5
Palanga town 10

Source: experts’ estimations

7. Ten municipalities are situated in the Ventai®a®5.3% of the basin lies in TelSiai
district municipality, a little less, 23.5% — in kikiai district municipality.

Almost the entire Bartuva Basin (92%) belongs tadlas district municipality, with
only small parts (1-5%) situated in the remainimggé municipalities.

The least number of municipalities, only three, siteated in the Sventoji Basin. 58%
of the basin area belongs to Kretinga district raypaility, 32% — to Skuodas district
municipality and 10% — to Palanga town municipality

Typology of water bodies

8. Water bodies in the Venta RBD are assigned ¢oftflowing 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 sungttural characteristics also affects
aquatic communities: the species composition oafigwrganisms, as well as relative
indicators of various species in communities, lgrggepends on natural conditions.
Therefore, rivers, lakes, AWB and HMWB were furtkidferentiated according to type
taking into account the variety of natural charastes of surface waters and the
resulting differences in aquatic communities. A ¥hof certain characteristics typical
of each type of water bodies when a water bodyuestjon has not been affected by
human activities is called reference conditionsso€h body of water. A degree of
deviation of characteristics from the reference diions serves as a basis for
identifying the actual ecological status of the avdiody (magnitude of human impact),
i.e. determining which differences between the camities exist due to natural factors
and which have been caused by anthropogenic pesssilinus, the differentiation of
water bodies with different natural characterisiit® types is a mandatory condition
for correct identification of the ecological statnfshese water bodies.

The following paragraphs provide information on d@gpof water bodies in the
categories of lakes and rivers within the Venta RBBdJ on the natural factors
characterising these types.
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Water bodies in the category of rivers

9. The category of river water bodies comprisegiadirs with a catchment size larger
than 50 krf. 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 watere®o&uch management principle
ensures not only good ecological status/potentiatater bodies but also the quality of
smaller rivers situated in respective basins.

10. Five river types differing in the charactegstiof their aquatic communities have
been identified within the Venta RBD. The river ¢gpare characterised by two main
natural factors which determine the major diffeendetween the communities:
catchment size and bed slope. The characterisafitypes also involves the elements
which, pursuant to the Description of the TypeSoiface Water Bodies, Description of
the Indicators of Reference Conditions of the Qudtiements 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 amabodies: absolute altitude and
geology. On the basis of the latter factor, almadktivers in Lithuania belong to one
single type, meanwhile by the catchment size rifadtsvithin three groups. Rivers with
a catchment area larger than 100°kmere additionally sub-divided into types by the
criterion of the bed slope. The river types witthie Venta RBD and the corresponding
characterising factors are provided in Table 7 \welo

Table 8. Typology of rivers in the Venta RBD

Types
Descriptors 1 ‘ 2 | 3 4 5
Absolute altitude <200 m
Geology calcareous
Catchment size, kin <100 100-1000 >1000
Bed slope, m/km - <0.7 | >0.7 <0.3 | >0.3

Source: experts’ analysis results

11. Taking into account the typology and human ichpa the status of rivers, 104 river
water bodies (including HMWB and AWB) with the tbtangth of 1 520.8 km have

been identified in the Venta RBD. The total lengft87 river water bodies in the Venta
Basin is 1 164.2 km. 6 water bodies with the tt#abth of 126.3 km are situated in the
Sventoji Basin. 11 water bodies have been idedtifie the Bartuva Basin, their

aggregate length totals to 230.4 km. Table 8 gihesnumber and length of water
bodies of different types within the Venta RBD. liig 5 demonstrates the territorial
distribution of rivers of different types.

The aggregate length of small rivers which have be#n identified as distinct water
bodies within the Venta RBD totals to 12 262 krrBEE@i km are situated in the Venta
Basin, 1 488 km — in the Bartuva Basin, 918 km thaaSventoji Basin.
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Table 8. Number and length of river water bodiedifi€rent types in the Venta RBD

Venta Basin Bartuva Basin Sventoji Basin
T Number | Length of | Number of Length of Number Length of
ype
of water water water water of water water
bodies | bodies, km bodies bodies, km bodies bodies, km
1 65 739.1 7 108.8 3 40.3
2 7 104.4 0 0 2 78.2
3 11 202.5 4 121.6 1 7.8
4 2 22.5 0 0 0 0
5 2 95.7 0 00 0 0
Total 87 1164.2 11 230.4 6 126.3
Source: experts’ analysis results
N Types of river water bodies in Venta RBD
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Figure 5. Types of river water bodies in the VaERED

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

Water bodies in the category of lakes and ponds

12. Two main types of lakes and ponds have beemtii@el in the Venta RBD. The
major factor that determines the most significaffetences between the communities
of aquatic organisms is the average depth of lakesin the case of rivers, the
characterisation of the types of lakes also in®legher obligatory factors, such as
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. bédong 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 Bodiegs®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
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Water Bodies at Risk, only the lakes with an ar@@ knt shall be classified) because
the differences in the aquatic communities in ldkeger than 0.5 kfwithin the Venta
RBD are determined by the depth and not by the aizibe lake. By average depth,
lakes are differentiated into two groups: lakeshvah average depth less than 3 m and
those with the depth between 3 and 9 m.

The types of lakes within the Venta RBD and thecdptors characterising the types
are presented in Table 9. Table 10 gives the numibesrater bodies in the category of
lakes and ponds within the Venta RBD. Figure 6 destrates the territorial distribution
of lakes of different types.

Table 9. Typology of lakes in the Venta RBD

Descriptors: Types

1 2
Average depth (m) <3 3-9
Absolute altitude (m) <200
Geology calcareous (>1.0 meqg/lg (Ca >15mg/l))
Size (knf) >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 te itmpact of the head, hence such ponds
are comparable to natural lakes and thus subjetttet@ame depth criteria for the type

identification.

The total number of water bodies in the categoriakés and ponds in the Venta RBD
is 12 lakes and 8 ponds: 9 lakes and 6 ponds beétwigpe 1, the remaining 3 lakes
and 2 ponds are of Type 2.

Also, there are 660 lakes with an area smaller thanknf within the Venta RBD.
Their aggregate area totals to 29.9kifthese lakes were not categorised into individual
water bodies because most of them are includedrget drainage basins, which serve
as the basis for the management of their statuexefdre, status improvement measures
applied in the drainage basins of larger (with Eaa0.5 krf) lakes will also affect the
guality of the smaller ones situated in the respediasins.

Table 10. Number and area of lakes and ponds iNéinéa RBD

Venta Basin Bartuva Basin Sventoji Basin
Type Number (_)f Area, km? Number (_)f Area, km? Number (_)f Area, km?
water bodies water bodies water bodies
Lakes
1 9 12.236
2 3 15.902
Total 12 28,138 -
Ponds
1 2 1.885 3 2.223 1 1.113
2 2 3,24 - - - -
Total 4 5.125 3 2.223 1 1.113

Source: experts’ analysis results
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N Lake types in Venta RBD
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Figure 6. Types of water bodies in the categoriakdés and ponds in the Venta RBD

Heavily modified water bodies

13. The characteristics (hydrological, morpholoficé 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.

Good status of aquatic organisms in water bodiesh vaignificantly altered
hydromorphological characteristics as a resultuwhéin economic activity often cannot
be achieved, unless the activity is terminated aatliral physical characteristics are
restored. Should restoration of natural physicaratteristics to such water body have
far-reaching negative socio-economic consequerares,the benefits of such altered
characteristics of water bodies cannot be achieide 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.

Such water bodies include ponds with an area latger 0.5 krfi, where the conditions
typical of rivers have changed into the charadiegdypical of lakes due to the impact
of the head therefore ponds larger than 0.5 &ra comparable to natural lakes and their
differentiation into types is subject to the samtega of average depth.

The available data of studies on aquatic commungiew that the ecological status of
straightened rivers is worse than good accordingidtogical quality elements though

the parameters of physico-chemical quality elemdatsonform to the good ecological

status criteria. If straightened stretches arecnosistently maintained, in the long run
they tend to re-meander naturally. However, thegss of natural restoration of river
beds to a very large extent depends on the slastratum of the bed, and riparian
vegetation, for instance, tree branches and siraliatacles that impede the flow of the
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river and otherwise affect the restoration and atffeness. Straightened rivers with
higher slopes as well as those flowing over foesieeas have higher potential of
natural restoration than straightened rivers watlv slopes (lower than 1.5 m/km) and
destroyed natural riparian vegetation. In additianhigh river bed slope naturally
ensures a larger variety of habitats (changesin fate, depth of the river bed and soil
composition) and hence the ecological status aigtitened rivers with higher slopes
by biological quality elements is often higher ththat in straightened rivers with low
slopes. The majority of straightened rivers ortstres with a low slope are situated in
the areas of intensive agriculture and urbanisedsain the plains of the Venta RBD.
Artificial restoration of the river beds is hardjyossible, especially in urbanised
territories where remeandering possibilities areyJenited. Therefore, straightened
rivers with low bed slopes flowing over urbanisedritories of the Venta RBD have
been designated as HMWB (Figure 7).

In addition, heavily modified water bodies incluskeetches of rivers with cascades of
hydropower plants. Analyses of monitoring data aogentific research results have
shown that the status of biological elements ienstretches below HPP often fails the
criteria for good status. As the distance fromHRP site increases, the negative impact
of the respective HPP becomes weaker. Howevengeietare a few HPP situated close
to each other in the bed of one and the same rvpotentially decreased impact of the
HPP located up the river is again intensified by thead of the HPP located
downstream, i.e. the impact is exerted both byhied itself (lift of the water level and
slow-down of the river flow) and by the operatidintloe HPP (fluctuation of the water
level). Consequently, the river sections between dtjacent hydropower plants are
considered heavily modified water bodies. Such enoa activities determine that a
stretch of the river Virvy in the length of 80 km from Baltininkai HPP to tloaver
reaches of the river has been identified as a hemodified water body in the Venta
RBD. This section (comprising 80% of the total riviength) contains even 10
hydropower plants. Apart from hydromorphologicalanbes, the heads of the
hydropower plants have blocked the way for fishnatign from the main river (Venta)
to the Virvye as well as within the Virvytcatchment itself.

The category of HMWB also includes Lake Birzulidtek the land reclamation of the
basin, straightening and dredging of the outflowried out in 1954, the water level of
the lake dropped by 1.5 m and the area decreased~r7.84 kmito 1.19 kmi. Such
drastic reduction of the lake area resulted in tdsmany habitats important for aquatic
organisms, the bottom of the remaining part of khlee is all covered with silt.
Resuspension of nutrients accumulated in the si# gse to regular blooming of the
lake.

The final designation of water bodies as HMWB witliie Venta RBD was conducted
following the Guidance Document for the Common lempéntation Strategy for the
Water Framework Directive and some feedback frorei¢m experience.

The HMWB designation process aims at justifying tb@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
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to achieve the same benefits as those offeredrbgective water body in the category
of HMWB.

The HMWB designation process consisted of the valg steps:

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

13.2.Characterisation of the user(s) benefiting from ¢hanges (subject or users that
would benefit from the changes);

13.3.ldentification of measures to restore good ecoklgsgtatus of the water body
(hydromorphological characteristics);

13.4.Description of the impacts of the measure(s) onuker(s) and on the wider
environment;

13.5.Test: Are the impacts significant?

13.6.ldentification of potential alternative means fdretuser to achieve the same
function;

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

14. The following HMWB have been identified withthe Venta RBD taking into
account hydromorphological changes caused by gmilyenic economic activities:

14.1. ponds with an area larger than 0.5 ke main uses of which are generation of
energy in hydropower plants (HPP) and recreafitiere are eight such water bodies in
the Venta RBD: four in the Venta, three in the Baat Basin and one in the Sventoji
Basin;

14.2. straightened rivers with a low slope (<1.&kmy flowing over urbanised territories.
There are 11 such water bodies in the Venta RBiD:tfie Venta Basin, 3 in the Sventoji
Basin and 1 in the Bartuva Basin;

14.3. four water bodies in the VingyRiver downstream of Baltininkai HPP;

14.4. Lake Birzulis where reclamation carried autits basin altered the hydrological
regime of the lake.

14.5. The number of surface heavily modified wétedies identified in the Venta RBD
totals to 24: 8 ponds, 1 lake and 15 river watetidm

HMWB in the category of rivers account for 14% béttotal number of river water
bodies. The aggregate length of heavily modifieegns is 261 km, which makes up
17% of the total length of all river water bodies.

The number and length of heavily modified wateribsdn the category of rivers in the
Venta RBD is provided in Table 11.
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Table 11. Number and length of heavily modified evdiodies in the category of rivers
in the Venta RBD

River water bodies of which HMWB HMWB, %
. of the total of the total
Basin Length, )
Number Km Number | Length, km| numbers of | length of river
river WB WB
Venta 87 1164.2 11 198.1 12.6 17.0
Bartuva 11 230.2 3 22.8 27.3 9.9
Sventoji 6 126.4 1 40.3 16.7 31.9
Total in Venta RBD 104 1520.8 15 261.2 14.4 17.2

Source: experts’ analysis results
Artificial water bodies

15. Artificial water bodies are water bodies fornieglaces where they had not existed
before, without modifying the existing water bodid$ere is only one water body
classified as an artificial one in the Venta RBDthe Venta-Dubysa Canal, which
connects the Nemunas and Venta river basins.

HMWB and AWB are demonstrated in Figure 7.

N Heavily modified and artificial water bodies in Venta RBD
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Reference conditions for surface water bodies

16. Successful planning and introduction of measuequired 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 parametéthese elements. However, the main
precondition of correct ecological status assessiisethe establishment of a reference
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point. The reference point means values typicaghefparameters for quality elements
under natural, i.e. reference conditions with nthaypogenic impacts. As water bodies
of different types are habitats for diverse aquatmmmunities, each of them requires
reference values of the parameters for water queligments.

Reference characteristics of rivers and lakes ieigtstablished on the basis of analysis
in water bodies with no or a minimum impact by hanggonomic activities. There is
only one such water body (Lake Germantas) in thet&&RBD. The Venta RBD
borders the Nemunas RBD, so these two are geogadlyhclose. There are no material
differences in climatic or hydrological characteas which could determine any
notably specific natural characteristics of the ewabodies (and, consequently, the
structure and composition of the aquatic commusjtieNeither are there any
differences between the characteristics of the tarjpeganisms in the water bodies of
relevant status and type, which was confirmed leyahalysis of the monitoring data
and fieldwork results.

Rivers

17. In rivers, values of reference conditions favldgical elements were established
only for the parameters for fish and zoobenthoséherence 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 physico-chemical qyadiements characterising the quality
of water, which ensure reference conditions for thielogical elements, were
established as well. Reference conditions for sivevere also characterised in
accordance with the hydromorphological and chemstatus criteria. Values and
characterisation of reference conditions for ritsgyes according to the parameters of
the water quality elements are provided in Table 12

Table 12. Values and characterisation of referexcmlitions for river types according
to parameters of water quality elements

No. Quality element Parameter River| Spatial | Value/characterisation
type | assessme of reference conditions
nt scale
S Taxonomic Average value of the monitoring
1. | Biological | composition, Lithuanian Fish Index 1-5 site 1
abundance and age |(LFI)
structure of fish fauna 1 61
Relative abundance of
intolerant fish 2 22
2. individuals in the 3 45
community (NTOLE
n), % 4 18
5 27
1 3
Absolute number of 2 -
3 intolerant fish specieg
' in the community 3 >
(NTOLE sp), unit 4 -
5 5
4. Relative abundance of 1 1
tolerant fish 5 33
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Quality element Parameter River| Spatial | Value/characterisation
type | assessme of reference conditions
nt scale
individuals in the 3 2
community
(TOLE n), % 4 37
5 23
1 -
Relative number of 2 18
tolerant fish species
in the community 3 14
(TOLE sp), % 4 18
5 14
1 3
Relative abundance of 5 37
omnivorous fish
individuals in the 3 4
community (OMNI
n), % 4 53
5 38
1 -
Absolute number of 2 5
reophilic fish species,
in the community 3 8
(RH sp), unit 4 6
5 10
1 96
Relative abundance of
litophilic fish 2 22
individuals in the 3 93
community (LITH n),
% 4 33
5 65
1 83
Relative number of 2 41
litophilic fish species
in the community 3 72
(LITH sp), % 4 39
5 52
Average annual value
. of the ecological
Taxonomm quality ratio (EQR) of 1-5 . 1
composition and the Danish Stream monitoring
abundance of Fauna Index (DSFI) site
zoobenthos
Average annual value
of DSFI 15 !
Hydromor
.| phological | Hydrologi | Quantity | Quantity of water 1-5 | monitorind There are no changes in
cal regime and flow site  |the natural water flow
dynamics guantity due to human
of water activities (water intake,
flow operation of HPP, water

discharge from ponds, or
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\°2

No. Quality element Parameter River| Spatial | Value/characterisation
type | assessme of reference conditions
nt scale
an impact of the head),
or fluctuation is
insignificant €10% of
the average flow during
a period in question).
However, the flow
guantity may not be les
than the minimum
natural flow during the
dry period (average of
30 days).
There are no artificial
13. River continuity River continuity 1-5 stretcht barriers for fish
migration.
. Natural bed
14. Structure of the river 1-5 stretch* | (unregulated, no shore
bed
embankments)
Morphol Structure The zone of natural
gi((:);? 010 | of the riparian vegetation
conditions ;l(r))ggan Length and width of (7f8cl;/§ S;?)thcg\lleer:S tﬁtcl)??ﬁé
15. the natural riparian 1-5 stretch* : grr
vegetation zone shoreline of the river
g bed. The width of the
forest zone must be at
least 50 m.
Physico- Annual average value
16.| chemical of nitrate nitrogen 1-5 <0.90
(NO3-N), mg/l
Annual average value
of ammonium
17. nitrogen (NH-N, 1-5 = 0.06
mg/l
Nutrient Afntnl:all za_\{erage value monitoring
18. conditions | ©F total nitrogen N, | 15 site <1.40
mg/|
Annual average value
of phosphate
19. General phosphorus (P@P), 1-5 <0.03
mg/l
Annual average value
20. of total phosphorus 1-5 <0.06
(P, mg/
Annual average value
Organic | of biological oxygen monitoring
21. matter demand in 7 days 1-5 site =1.80
(BODy), mgl/l
Oxygenati| Annual average value1,3,4,5 monitoring >095
22. on of dissolved oxygen site
conditions | in water (&), mg/Il 2 >8.5
93 Specific pollutants Values of substances 1-8 monitoring Measured values are
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No. Quality element Parameter River| Spatial | Value/characterisation
type | assessme of reference conditions
nt scale
listed in Annex 1 and site below the quantitative
part A of Annex 2 to assessment limit for the
the Wastewater respective substance
Management (detection limit).

Regulation approved
by Order No. D1-236
of the Minister of
Environment of the
Republic of Lithuania
of 17 May 2006 (Zin.
2006, No. 59-21083;
2010, No. 59-2938)

Values of substances Measured values are
listed in part B of below the natural level
Annex 2 to the and the values of
Wastewater synthetic pollutants are
Management monitoring| below the quantitative

24. Regulation, with the -5 site assessment limit

exception of the valu (detection limit).
of nutrients given in
lines 16-20 of this
table

* The length of the river stretches where the patens for hydromorphological quality elements are
assessed: rivers with the catchment area < 100-kfM5 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

18. 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 biologat@ments are only preliminary ones,
with the parameters currently being tested. Parmmstlues for reference conditions
will have to be specified when more data is avédlalhlso, values of parameters

indicative of physico-chemical water quality elerserwhich should ensure reference
conditions for the biological elements, were esshleld, as well as parameters for the
hydromorphological quality elements and criteriar fehemical status were

characterised. Values and characterisation of eeter conditions for lake types

according to the parameters of the water qualgyneints are given in Table 13.

Table 13. Values and characterisation of refereealitions for lake types according
to parameters of water quality elements

No. Quality elements Parameter Lake| Value/characterisati
type on of reference
conditions
Taxonomic Mean value of the EQR of the
Biological | composition, average annual value and the|

L. ¢ abundance and biomadsQR of the maximum value of 1.2 1
of phytoplankton chlorophylla

5 Average annual value of 192 25

chlorophylla, pg/l
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No.

Quality elements

Parameter

Lake
type

Value/characterisati
on of reference
conditions

Maximum value of chlorophyl
a, pg/l

1,2

5.0

Hydromor
phological

Hydrologi
cal regime

Quantity
and
dynamics
of water
flow

Changes in the water level

There is no unnatura
decrease in the water
level (the level has
not been lowered,
there is no intake of
water), or changes are
insignificant (the
level is not lower
than the natural
minimum average
annual water level),
or there is no
anthropogenic impagt
which would
determine the said
alteration of the water
level.
There is no unnaturdl
fluctuation of the
water level
(fluctuation
conditioned by the
operation of a HPP
constructed on an
effluent or tributary
of the lake), or such
fluctuation is within
the limits of the
minimum and
maximum natural
average annual wate
level.

i

Morpholo
gical
conditions|

Structure
of the lake
shore

Changes in the shoreline

Pembankments), or

The shoreline is
natural (not
straightened, no shofe

changes are
insignificant £5% of
the lake shoreline)

Length of the natural riparian
vegetation zone

1,2

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 total
nitrogen (N), mg/l

1,2

<1.00

Annual average value of total
phosphorus P mg/|

1,2

<0.020

Specific pollutants

Values of substances listed in

easured values are¢
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No. Quality elements Parameter Lake| Value/characterisati
type on of reference
conditions
Annex 1 and Part A of Annex P2 below the
to the Wastewater Management guantitative
Regulation assessment limit for

the respective
substance (detection
limit).

Measured values are

Values of substances listed in below the natural lev
part B of Annex 2 to the and the values of
10 Wastewater Management 192 synthetic pollutants
' Regulation, with the exception '~ |are below the
of the values of nutrients given guantitative
in lines 7 and 8 of this table assessment limit

(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 regulalteration 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 averagemum natural water level and the
limits of the minimum and maximum average natunahwal water level (deviation

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

fluctuation in comparable lakes which have not baféected by human activities.

Maximum ecological potential of artificial and heawly modified water bodies

19. Hydrological and morphological characteristicsartificial and heavily modified
water bodies directly depend on the objectivesefformation or modification of such
water bodies. Any change in the hydromorphologichlracteristics 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 haditions 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 refeegomoint 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 $ame status of aquatic organisms
as in natural water bodies, less stringent requeresmamay be set for the parameters
indicative of biological elements. However, if thgydromorphological conditions
occurring in AWB and HMWB are identical to the carmhs in natural water bodies of
a respective type, maximum ecological potentiah@hiatic communities is considered
to be corresponding to high ecological status,iti.leas to conform to the same criteria.
The requirements for the parameters indicativehef ghysico-chemical water quality
elements and chemical status in all cases remairsame as those for natural water
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bodies, unless they cannot be met due to the nafuaa individual AWB or HMWB.
In bodies of water where the hydromorphologicaldibons prevent attainment of the
same status of aquatic organisms as in naturarWwaties, good ecological potential is
deemed to be ensured only in the event of introdiatf 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 objectivessymad when constructing an
artificial water body or significantly modifying matural one. Meanwhile maximum
ecological potential can be attained only by appyall possible measures (e.g. partial
remeandering of river beds).

Artificial water bodies

20. Only one water body, the Venta-Dubysa Canaheoting the Nemunas and Venta
river basins, has been assigned to the categoaytifitial water bodies in the Venta
RBD. According to their ecological qualities, adiél canalsare similar to rivers of a
respective type. However, the hydro-morphologicaiditions formed therein are not
consistent with such conditions in natural rivestrgight bed, absence of certain
habitats, potential qualitative and quantitatiierations in the flow). It can happen that
high status by biological quality elements is nohiaved in the artificial canal due to
absence of certain specific habitats and changtdeeinatural hydrological regime even
after the introduction of supplementary measurdserdfore, maximum ecological
potential of biological quality elements can comfioonly to the requirements for good
ecological status which are applied to naturalravecological quality ratio (EQR) of
DSFI> 0.63, and LFE0.70.

Requirements for parameters indicative of physitenrtical quality elements of water
guality and chemical status (concentrations of iipggollutants) remain the same as
those in respect of natural rivers (Table 14).

Heavily modified water bodies

21. HMWB include ponds with an area larger thank@rb, straightened rivers with a low
bed slope flowing over urbanised areas in the plainthe Venta Basin, a stretch of the
Virvyté downstream Baltininkai HPP and Lake Birzulis.

The hydromorphological conditions formed ponds larger than 0.5 Kras well as the
aquatic communities are consistent with those iturah lakes, with an exception of
ponds of hydropower plants with unnatural fluctoatiof the water level. Parameters
indicative of their hydromorphological quality elents are deemed to be failing the
criteria for maximum ecological potential. Howeveraximum ecological potential of
the biological and physico-chemical quality elenseimt such water bodies should
conform to the high status criteria applicablerfatural lakes.

The decrease of the water level and surface ardeea¥ily modified Lake Birzulis
resulted in significant reduction of macrophyte disth communities, which at present
correspond to communities typical of dystrophic elsk The ecological status
classification systems by parameters indicativéhefsaid biological elements have not
been completed yet, so at present the ecologidanpal of Lake Birzulis (like the
ecological status of other, natural lakes in thetdeRBD) can be assessed only on the
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basis of parameters indicative of physico-chemigallity elements and phytoplanton,
meanwhile maximum ecological potential accordingthe parameters of the said
quality elements should conform to the high ecalalistatus criteria applicable to

natural lakes.

Table 14. Characterisation of maximum ecologicaéptal in ponds and Lake Birzulis
which are designated as HMWB

Quality
element

No.

Parameter

Value/characterisation
of maximum ecological
potential

1. Biological

Taxonomic composition,
abundance and biomass
phytoplankton

pfand the
maximum
chlorophylla

EQR of
value

Mean value of the EQR aof
the average annual valy
the >0.67
of

e

Physico-
chemical

alrwin

Nutrient

General =
conditions

Annual
total nitrogen (), mg/l

average value qf <1.30

<2.00*

Annual
total phosphorus (b), mg/|

average value af <0.040

<0.100 *

Hydromor
phological

Quantity
and
dynamics
of water
flow

Hydrological
regime

Changes in the water leve

There is no unnatural
decrease in the water lev
(the level has not been
lowered, there is no intak
of water), or changes are
insignificant (the level is
not lower than the natura
minimum average annua
water level), or there is n
anthropogenic impact
which would determine
the said alteration of the
water level.

=4

Structure
of the lake
shore

Morphologic
al conditions

Changes in the shoreline

The shoreline is natf
(not  straightened, n
shore embankments),
changes are insignificar
(5% of the lake
shoreline)

ural

—

Length of the natural

riparian vegetation zone

The zone of
riparian vegetation
(forests) covers at lea
70% of the length of the

natural

\1%4

lake shoreline.

) parameters indicative of hydromorphological quatitgments of ponds with a regulated water level
(HPP) and of heavily modified Lake BirZulis are desal to be failing the characterisation of maximum

ecological potential.

* Criteria for marked parameters are applied fareasing the ecological potential of high-drainades
(water circulation ratio, i.e. the ratio of the qtity of the annual river flow to the volume of thend,

K>100).

Source: experts’ analysis results

The ecological potential of the heavily modifiedetis with a straightened bed should
be defined following the criteria applicable foethssessment of the types of rivers of
the corresponding catchment size and bed slopeh Hicplogical status by the
biological quality elements cannot be achieved ttuéhe absence of certain specific
habitats and changes in the natural hydrologiggihte. 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
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of a respective type, i.e. DSFI EQR0.63, and LFI>0.70 (Table 15). Maximum
ecological potential for the hydromorphological ents has to meet the criteria for
good ecological status. The maximum ecological akrequirements for the physico-
chemical water quality elements correspond to thedgecological status criteria for
rivers with natural beds.

The ecological potential of thieeavily modified stretch of the Virvgtdownstream of
Baltininkai HPP should be assessed using the ieriggaplicable for the assessment of the
types of rivers with a respective catchment sizé bed slope (Types 1 and 3). High
ecological status by biological quality elementara@ be achieved due to changes in the
natural hydrological regime and disruption of theer continuity (barriers for fish
migration). Monitoring as well a field and sciertifresearch data indicates that
maximum ecological potential by biological qualglements can be consistent only with
the values of good status set for natural riversasfesponding types, i.e. DSFI EQR
0.63 and LFI> 0.70 (Table 15). Requirements for physico-chemwvaker quality
elements are the same as those for rivers wittraldiads.

Parameters and their values for maximum ecologcééntial of the artificial canal,
heavily modified stretch of the Virvgtdownstream of Baltininkai HPP and heavily
modified rivers with straightened beds are proviohedable 15.

Table 15. Characterisation of maximum ecologicaéptal in canals and in rivers
designated as heavily modified water bodies

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 faunal
Biological
Taxonomic
2 composition and DSFI EQR moni_toring >0.63
abundance of site
zoobenthos
There are no changes in
the natural water flow
quantity or fluctuation
due to anthropogenic
Quantity impacts (HPP operation)
Hydromorp| Hydrologi and .| Quantity of water, monitoring IS S3O%.Of the average
3. hological | cal regime dynamics flow site flow d_urlng a period in
of water guestion. However, the
flow flow quantity may not bg
less than the minimum
natural flow during the
dry period (average of
30 days).
There are no artificial
4, River continuity River continuity stretch* |barriers for fish
migration.
Morpholo Structure
gical of the
5. conditions | fiParian Structure of the| stretch* | The shoreline is
zone river bed meandrous, there are

shalfow and deep places
in the bed determining
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No. Quality element Parameter Spatial Value/characterisation
assessment| of maximum ecological
scale potential
changes in the flow
velocity and soil
composition.
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
Nutrient | yajye of
8. conditions| g mmonium <0.10
nitrogen (NH-
N), mg/l
General Annual average
. value of total monitoring
9. Efrl]grsr:iccc;I nitrogen (N), site <2.00
mg/l
Annual average
value of
10. phosphate <0.050
phosphorus
(POs-P), mgl/l
Annual average
value of total
11. phosphorus (@, <0.100
mg/l
Annual average |monitoring site
o . value of
12. fgtf‘”'c biological oxygen <2.30
matter demand in 7 days
(BODy), mg/l
o | Annual average 8.50
xygenatl|ajue of dissolved | . >89
13. on it oxygen in water | monitoring site in Wate{ b:;)délleSSOf Type
conditions (O7), mg/l 3, 4,

* 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 kf— 2.5 km upstream and 2.5
downstream of the monitoring site.

Source: experts’ analysis results

Methodology for identifying the status of surface water bodies
Criteria for assessment of the ecological status aiers

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



impacts of anthropogenic activities.
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The ecological status of rivers is assessed omakes of the physico-chemical quality
elements, which are parameters characterising gewenditions (nutrients, organic
matter, oxygenation): N&N, NHa-N, Nytay PO-P, Rota, BOD;, and Q. Water bodies
are assigned to one of five ecological status efass the basis of the average annual
values of each parameter (Table 16). The critexangin Table 16 have been agreed
with the neighbouring country Latvia.

Table 16. Ecological status classes of rivers aliogrto parameters indicative of
physico-chemical quality elements

Parameter|  cyiteria for ecological status classes of rivers aording to
River value for parameter values for physico-chemical quality elenmés
No. Quality element Parameter t reference
ype conditions .
High Good Moderate Poor Bad
1 NOs-N, mg/l 1-5 0.90 <1.30 1.30-2.30 2.31-4.5( 4.50.00 >10.00
2 ) NH,-N, mg/l 1-5 0.06 <0.10 0.10-0.20 0.21-0.6( 0.6301. >1.50
3 C’;‘;‘érl'tf’grtls News, Mg/l | 15 1.40 <200| 200300 301600 601020 >12.00
4 PQ-P, mgl/l 1-5 0.03 <0.05( 0.050-0.090  0.091-0.180 18D-0.400 >0.400
5 | General Puotas Mg/l 15 0.06 <0.100 0.100-0.14p 0.141-0.280 D:Q3A70| >0.470
6 ?Tr]gft"tg'rc BOD;, mg/l | 1-5 1.80 <2.30|  2.30-3.30 3.31-5.0( 5.01-7.00 >7.00
7 . O, mg/l L3, 9.50 >8.50 8.50-7.50 7.49-6.00 5.99-3.00 <3.(
Oxygenation 4,5
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 elemergsich 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 deenwedbet at high ecological status
according to the hydromorphological quality elense(ifable 17). 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

Table 17. Characterisation of high ecological stattirivers according to parameters

indicative of hydromorphological quality elements
. Characterisation of high ecological
Spatial . :
. status of rivers according to
No. Quality element Parameter | assessmen for hvd holoaical
t scale parameters for hydromorphologica
quality elements
There are no alterations in the
quantity of the natural flow due to
human activities (water intake,
Quantity operation of HPP, water discharge
Hydrological and_ Quantity of | monitoring from pondg, or an '”?pa.c.t of the heafl),
1 . dynamics : or fluctuation is insignificant {10%
regime water flow site ; e
of water of the average flow during a period jin
flow question). However, the flow quantity
may not be less than the minimum
natural flow during the dry period
(average of 30 days).




28

d,

n

e.
ne

. Characterisation of high ecological
Spatial . i
. status of rivers according to
No. Quality element Parameter | assessmen .
t scale parameters fo_r hydromorphological
quality elements
. . River + | There are no artificial barriers for fis
2 River continuity S stretch S
continuity migration.
Structl_Jre of + | The bed is natural (not straightene
3 the river stretch
bed no shore embankments).
Morphologica| Shoreline Vb%rt]gtgfiﬂg The zone of natural riparial
conditions | structure natural stretch * vegetation (forests) covers at least
4 fibarian 70% of the length of the bed sho
parial The width of the forest zone must
vegetation
Sone at least 50 m.

* The length of the river stretches where the patens for hydromorphological quality elements are
assessed: rivers with the catchment area < 100-kfM5 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 assignedn® af five ecological status classes

(Table 18).

Table 18.Ecological status classes of rivers according teriamic composition,
abundance and age structure of fish fauna

. Criteria for ecological status classes of riversoading to
. : River .
Quality element Indicatof type parameter values for fish fauna
High Good Moderate Poor Bad
Taxonomic

composition, abundance | ¢, 15 5093 | 093071 070-0.4D 0.39-0.011 <0.11
and age 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

19).

Table 19. Ecological status classes of rivers atingrto taxonomic composition and

abundance of zoobenthos

. . River Criteria for ecological status classes of riversoading to the
Quality element Indicator type EQR of parameter values for zoobenthos
High Good Moderate Poor Bad
Taxonomic
compositionand |\ pepy | 35 | >078 | 077-0.64] 063050 049035  <0.35
abundance of
zoobenthos

Source: experts’ analysis results
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Criteria for assessment of the ecological status tdkes

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

The parameters characterising general conditiongri¢émts), which is a physico-
chemical element, are as follows: total nitrogerN and total phosphorus {R).
Water bodies are assigned to one of five ecologitatus classes on the basis of the
average annual values of each parameter measusathiples of the surface water layer
(Table 20).

Table 20. Ecological status classes of lakes acuprid parameters indicative of the
physico-chemical quality element

Parameter Criteria for ecological status classes of lakes amaling to
No. Quality element Parametel -2ke | value for parameter values for the physico-chemical qualitylement
type reference -
conditions|  High Good Moderate Poor Bad
Ntolah . . ]
! General Nutrient mg/| 1,2 1.00 <1.30 1.30-1.80 1.81-2.3 2.31-3.00 >3.00
3 condiions Ega,'i 1,2 0.020 <0.040 | 0.040-0.060 0.061-0.090 0.094@J1 >0.140

Source: experts’ analysis results

The ecological status of lakes is assessed on dbkis of 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 charasagan of high ecological status, such
water body is deemed to be at high ecological staaccording to the
hydromorphological quality elements (Table 21). Wia least one parameter for the
hydromorphological quality elements fails the cletedsation of high ecological status,
such water body is considered to be failing higblagical status according to the
hydromorphological quality elements.

Table 21. Characterisation of high ecological statfi 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
guality elements
There is no unnatural decrease in the water lahel |(
level has not been lowered, there is no intake atevy,
or changes are insignificant (the level is not lotan
Quantity the natural minimum average annual water level)| or
Hvdroloaical and Changesin | there is no anthropogenic impact which would
1 ydrolog dynamics the water | determine the said alteration of the water level.
regime : .
of water level There is no unnatural fluctuation of the water leve
flow (fluctuation conditioned by operation of HRP
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.
. Shoreline .| The shoreline is natural (not straightened, theeena
Morphological Changes in AR
2 I structure . shore embankments), or changes are insignificedo(
conditions the shoreline .
of the lake of the lake shoreline).
3 nljggr riOfatrri]: The zone of natural riparian vegetation (forests)ecs
np at least 70% of the length of the lake shoreline.
vegetation zo

Source: experts’ analysis results



The ecological status of lakes is assessed on dkes lof the following parameter
indicative of biological quality elements, such #se taxonomic composition,
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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 parametatewbodies are assigned to one of
five ecological status classes (Table 22).

Table 22.Ecological status classes of lakes according t@namic composition,

abundance and biomass of phytoplankton

Quality element

Parameter

Lake
type

Criteria for ecological status classes of lakes
according to the EQR of parameter values for

phytoplankton

High

Good

Moderate

Poor

Bad

Taxonomic
composition,
abundance and
biomass of
phytoplankton

Chlorophylla (the
mean of the EQR
of the annual
average value and
of the EQR of the

maximum value)

1,2

>0.67

0.67-0.33

3

0.32-0.14

4

0.13-0.07

<0.

Source: experts’ analysis results

Criteria for assessment of the ecological potentiaf artificial heavily modified

water bodies

24. The ecological potential of rivers which haweib designated as HMWB and of

canals is assessed on the basis of physico-cherydhbmorphological and biological

quality elements.

The parameters indicative of physico-chemical dquaklements, such as general
conditions (nutrients, organic matter, oxygenationyed to assess the ecological
potential of rivers designated as HMWB are as W#ioNGs-N, NH4-N, Niota, PQ-P,
Potay BODy, and Q. The water body is assigned to one of five ecalalgpotential
classes on the basis of the average annual val@eslo parameter (Table 23).

Table 23. Ecological potential classes of canal$ ainrivers designated as HMWB
according to parameters indicative of physico-cloamguality elements

No.

Quality element

Parameter

Type of
water
body

Criteria for ecological potential classes accordingo parameter
values for physico-chemical quality elements

Maximum

Good

Moderate

Poor

Bad

(N[ O O B|W[N|F

General

Nutrient
conditions

NOs-N, mg/l

1-5

<1.30

1.30-2.30

2.31-4.50

4.51-10.

D0 >10.00

NH,-N, mg/I

1-5

<0.10

0.10-0.20

0.21-0.6(¢

0.61-1.5

0

581

Nlotaly mg/ I

1-5

<2.00

2.00-3.00

3.01-6.0¢

6.01-12.

0

.62

PQ-P, mgl/l

1-5

<0.050

0.050-0.09

0.091-0.180

0.181D0

>0.400

Ptotah mg/ I

1-5

<0.100

0.100-0.14(

0.141-0.280

0.23170.

1+ >0.470

Organic
matter

BOD;, mgl/l

1

<2.30

2.30-3.30

3.31-5.00

5.01-7.0

D

>7.0)

Oxygenation

O, mg/l

1,3,4,5

>8.50

8.50-7.50

7.49-6.00

5.9863.

<3.00

O,, mgl/l

2

>7.50

7.50-6.50

6.49-5.00

4.99-2.0

D

<2.0

Source: experts’ analysis results

The ecological potential of rivers designated aswiand of canals is assessed on the
basis of the following parameters indicative of tloydorphological quality elements,

such as hydrological regime (quantity and dynanoicsvater flow), river continuity,
and morphological conditions (shoreline structug)antity of flow, river continuity,
structure of the river bed, length of the natuiphman vegetation zone. When all
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parameters for the hydromorphological quality eleteeare consistent with the
characterisation of maximum ecological potentiatrswater body is deemed to be of
maximum ecological potential according to the hydoophological quality elements
(Table 24). 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 potntiaccording to the

hydromorphological quality elements.

Table 24. Characterisation of maximum ecologicaleptal of canals and of rivers
designated as HMWB according to parameters insieatf hydromorphological quality
elements

. Characterisation of maximum
Spatial . . .
. ecological potential according to
No. Quality element Parameter assessmet .
parameters for hydromorphological
scale )
quality elements
There are no alterations in the quantity
of the natural flow due to human
Quantity activities  (operation of HPP) ar
1 i 0 h
Hydrological and. Quantity of water| monitoring fluctuat|o_n IS S30A’.0f the averagg
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 ¥ Tr_]ere are no artificial barriers for figh
migration.
The shoreline is meandrous, there are
Structure of the + | shallow and deep places in the bed
3 : stretch - ;
river bed determining changes in the flow
Morphologica| Shore velocity and soil composition.
conditions | structure Length of the . The zone of natural riparian vegetatipn
o stretch (forests) covers at least 50% of the
4 natural riparian length of the bed shoreline
vegetation zone 9 :

* 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 potential of canals and of riversigleated as HMWB is assessed on the
basis of the following parameters indicative oflbgical quality elements: taxonomic
composition, abundance, age structure of fish faamd taxonomic composition and
abundance of zoobenthos.

The indicator used to assess the ecological stdittigers designated as HMWB and of

canals according to the taxonomic composition, dbane, age structure of fish fauna
is the LFI. The water body is assigned to one o ®cological status classes on the
basis of the average annual value of the LFI (Tab)e
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Table 25. Ecological potential classes of canald airivers designated as HMWB
according to taxonomic composition, abundance geds&ructure of fish fauna

Type of Criteria for ecological potential classes accordingo
body Maximum Good | Moderate Poor Bad
Taxonomic
composition,
abundance and LFI 1-5 >0.71 0.70-0.40 0.39-0.20 0.19-0.10 <0.10
age structure of
fish fauna

Source: experts’ analysis results

The indicator used to assess the ecological patesiticanals and of rivers designated
as heavily modified water bodies according to tlagohomic composition and

abundance of zoobenthos is the DSFI. Water bodiesaasigned to one of five

ecological potential classes on the basis of tlegame annual value of the DSFI EQR

(Table 26).

Table 27.Ecological potential classes of canals and of swvéesignated as HMWB
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 Moderatd Poor Bad
Taxonomic
composition and | - gy 15 >0.64 | 0.63-050 049-0.35 035-021 <0.21
abundance of
zoobenthos

Source: experts’ analysis results

The ecological potential of ponds and lakes desegghas HMWB is assessed on the
basis of physico-chemical, hydromorphological amddgical quality elements.

The parameters indicative of physico-chemical dqualements, such as general data
(nutrients), used to assess the ecological poteotiponds and lakes designated as
HMWB are as follows: total nitrogen and total phlespus. The water body is assigned
to one of five ecological potential classes onlthsis of the average annual values of
each parameter in samples of the surface water (&gble 27).

Table 27. Ecological potential classes of ponds ties designated as HMWB

according to parameters indicative of physico-cluajuality elements

Type of Criteria for ecological potential classes by paranter values for

No. Quality element Paramete|  water physico-chemical quality elements

body Maximum Good Moderate Poor Bad
1 ':]T;‘aj'l’ 1,2 <1.30 1.30-1.80 1.81-2.30 2.31-3.00 >3.00
3 Niota 1,2 <2.00 2.00-3.00 3.01-6.00 6.01-12.00 >12.(

General Nutri mg/I*
data utrients 9

4 rrzoglll 1,2 <0.040 0.040-0.060 0.061-0.090 0.091-0.140>0.140
6 mFSO;IaIi* 1,2 <0.100 0.100-0.14Q9  0.141-0.230  0.231-0.470 47D.

* Criteria for marked parameters are applied fareasing the ecological potential of high-drainades
(water circulation ratio, i.e. the ratio of the qgtity of the annual river flow to the volume of thend,

K>100).

Source: experts’ analysis results
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The ecological potential of ponds (with an unretpdawater level) which are
designated as HMWB is assessed on the basis édltbeing parameters indicative of
hydromorphological quality elements, such as hyuyglal regime (quantity and
dynamics of water flow) and morphological condisqishoreline structure): changes in
the water level, changes in the shoreline, lengtth® natural riparian vegetation zone.
When all parameters indicative of the hydromorpbmal quality elements are
consistent with the characterisation of maximumlagioal potential, such water body
iIs deemed to be of maximum ecological potentiabetiag to the hydromorphological
quality elements (Table 28). When at least onemater for the hydromorphological
quality elements fails the characterisation of maxn ecological potential, such water
body is considered to be failing maximum ecologipaitential according to the
hydromorphological quality elements. The parametensdicative of the
hydromorphological elements in ponds with a reguatwater level (HPP are
constructed on such ponds) and in Lake Birzulis deemed to be failing the
characterisation of maximum ecological potential.

Table 28. Characterisation of maximum ecologicateptial of ponds (with an
unregulated water level) designated as HMWB acogrdo parameters indicative of
hydromorphological quality elements

Characterisation of maximum ecological
No. Quality element Parameter potential according to parameters for
hydromorphological quality elements
There is no unnatural decrease in the water
Quantity level (the level has not been lowered, there is
Hydrological and_ Changes in the no intake of yvater), or changes are insignificant
1 . dynamics (the level is not lower than the natural
regime water level L
of water minimum average annual water level), or there
flow is no anthropogenic impact which would
determine the said alteration of the water levgl.
. The shoreline is natural (not straightened, there
Changes in the
2 shoreline are no shore embankments), or changes| are
insignificant £€5% of the lake shoreline).
Morphological  Shore Length of the | The zone of natural riparian vegetation (forests)
conditions | structure natural covers at least 70% of the length of the bed
3 riparian shoreline.
vegetation
zone

Source: experts’ analysis results

The parameters for assessing the ecological patesftponds and lakes designated as
HMWB according to biological quality elements, sueh the taxonomic composition,
abundance and biomass of phytoplankton, is theageesinnual value and the maximum
value of chlorophyllb. Observing the mean of the EQR of the annual geevalue and

of the EQR of the maximum value of chlorophglithe water body is assigned to one of
five ecological potential classes (Table 29).
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Table 29. Ecological potential classes of ponds ties designated as HMWB
according to taxonomic composition, abundance amhdss of phytoplankton

Quality Type of | Criteria for ecological potential classes accordmthe
element 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 1-3 >0.67 0.67-0.33 0.32-0.14 0.13-0.07 <0.p7
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

25. “Good surface water chemical status” meanschemical status required to meet
the environmental objectives for surface watersypant to the Law of the Republic of
Lithuania on Water (Zin., 1997, No. 104-2615; 200, 36-1544), i.e. the chemical
status achieved by a body of surface water in whartcentrations of pollutants do not
exceed the environmental quality standards estadalisn relevant legislation setting
environmental quality standards.

The chemical status of surface waters is dividéo two quality classes. Where a body
of water achieves compliance with all environmerdahlity standards established
under national legislation setting environmentabldy standards, it is classified as
achieving good chemical status. If not, the bodyeisorded as failing good chemical
status.

The criteria for assessing the chemical statusuofase waters are the maximum
allowable concentrations of substances listed imeXes 1 and 2 to the Wastewater
Management Regulation approved by Order No. D1-286 the Minister of
Environment of the Republic of Lithuania of 17 Ma§06 (Zin., 2006, No. 59-2103;
2010, No. 59-2938) in a receiving water body.

Status classification rules for surface water bod®e

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

26.1. 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.

26.2. The ecological status of rivers and lakedl fieaclassified into five classes: high,
good, moderate, poor and bad. The level of contidem the assessment of the
ecological status can be high, medium and low.

26.3. When parameters indicative of biological ahgsico-chemical quality elements
meet the criteria for high ecological status andrapeeters indicative of
hydromorphological quality elements meet the aatéor high ecological status as well,
the ecological status of the water body shall lggh l@ind the level of confidence in the
status assessment shall be high.
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26.4. 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 titera for high ecological status,
the ecological status of the water body shall bedgand the level of confidence in the
status assessment shall be medium.

26.5. 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 paragrap.6.2, 26.6.3, 26.6.5, 26.6.6 and
26.9 of these rules.

26.6. When at least one parameter indicative ofobiocal and/or physico-chemical

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

on the water quality element:

26.6.1. when at least both one parameter indicatii@ological quality elements and
one parameter indicative of physico-chemical quadlements fail the criteria for high
ecological status but meet the criteria for gooal@gical status, the ecological status of
the water body shall be good and the level of ctamfce in the status assessment shall
be high;

26.6.2. when only one of a few parameters indieativbiological 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 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 gaamblogical status and parameters
indicative of hydromorphological quality elements oheet the criteria for high status,
the ecological status of the water body shall lgh l@nd the level of confidence in the
status assessment shall be medium; when the datailable only for one parameter
indicative of biological quality elements, the lévef confidence in the status
assessment shall be low;

26.6.3. when only one of a few parameters indieabifvbiological 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 bodil beagood and the level of confidence
in the status assessment shall be medium; wherdatee is available only for one
parameter indicative of biological quality elemerntee level of confidence in the status
assessment shall be low;

26.6.4. when only one of a few parameters indieabifvbiological quality elements fails
the criteria for high ecological status but theatige deviation (in per cendf 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 satihe ecological status of the water
body shall be good and the level of confidencénendtatus assessment shall be low;

26.6.5. when only one of a few parameters indieat physico-chemical quality
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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 ofatbsolute difference between the lowest
value and the highest value in the range of theraiifor 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
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;

26.6.6. 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 ofatbsolute 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 ecologji 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 oneapeater indicative of biological
guality elements, the level of confidence in thesd assessment shall be low;

26.6.7. when only one of a few parameters indieat physico-chemical quality
elements fails the criteria for high ecologicaltssabut 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
dissolved oxygen and water transparency — lowen faper cent of the absolute
difference between the lowest value and the highasie 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 Baddw;

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

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

26.7.1. when at least both one parameter indicativigiological quality elements and
one parameter indicative of physico-chemical gualements fail the criteria for good
ecological status but meet the criteria for modem®dological status, the ecological
status of the water body shall be moderate andetw of confidence in the status
assessment shall be high;

26.7.2. when only one of a few parameters indieativbiological 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 critdoiemoderate ecological status is equal
to or higher than 50 per cent of the absolute diffee 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 léevef confidence in the status
assessment shall be low;

26.7.3. when only one of a few parameters indieativbiological quality elements fails
the criteria for good ecological status but thatreé deviation (in per cendf 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@goal status, the ecological status of
the water body shall be moderate and the levelbafidence in the status assessment
shall be low;

26.7.4. when only one of a few parameters indieat 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 25qaait 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 betwbenlowest 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 léevef confidence in the status
assessment shall be low;

26.7.5. when only one of a few parameters for gloyshemical quality elements fails
the criteria for good ecological status but thatreé deviation (in per cendf its value
from the lowest value in the range of the critéolamoderate 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 Baddw;

26.7.6. 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 statuteowater body shall be moderate
and the level of confidence in the status assedsshet be medium.

26.8. When parameters indicative of biological dquatlements meet the criteria for
high or good ecological status but the ecologitatus is more than one class poorer by
one or more parameters indicative of physico-chahgoality elements, the ecological
status of the water body shall be one class hithar 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.

26.9. When parameters indicative of physico-cheimauaality elements meet the
criteria for high or good ecological status but #wlogical status is more than one
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status class poorer by parameters indicative dbgical quality elements (or any of the
parameters for biological quality elements whicbwgs a poorer status), the ecological
status of the water body shall be assessed asviollo

26.9.1. when the ecological status is more thanstails class poorer by parameters
indicative of biological quality elements (or anfytbe parameters for biological quality
elements which indicates a poorer status) than dwmeters 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 subjectasstication. In such case it is highly
likely that the sample of the status analysis dditthe water body or the analysis site
has not been representative and hence analydie stdtus of the water body has to be
conducted anew or another representative sitdéanalysis has to be selected;

26.9.2. 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 indicatifehwpdromorphological quality
elements fail the characterisation of high ecolalggtatus, the ecological status of the
water body shall be determined by the values ofpdm@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 pdaemmer medium if the ecological
status is one class poorer by several parameters;

26.9.3. when the ecological status is more thanstails class poorer by parameters
indicative of biological quality elements (or anfytbe parameters for biological quality
elements which indicates a poorer status) than dwmeters indicative of physico-
chemical quality elements, meanwhile parameterscatide of hydromorphological
quality elements fail the characterisation of heglological 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.

26.10. When parameters indicative of biologicalliqyalements 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 chaeasation of high ecological status,
the ecological status of the water body shall bedgand the level of confidence in the
status assessment shall be medium.

26.11. 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:

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

26.11.2. when the ecological status is one stdass oorer by at least one of a few
parameters indicative of physico-chemical qualiteeneents 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)
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and the level of confidence in the status assessshafl be medium;

26.11.3. when the ecological status is two staasses 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 inadeatf biological quality elements (or
any of the parameters for biological quality eletsemhich indicates a poorer status)
and the level of confidence in the status assedsshat be low;

26.11.4. 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:

26.11.4.1. when only one of a few parameters itidieaf biological quality elements

fails the criteria for moderate ecological status the relative deviation (in per cent) of
its value from the lowest value in the range of ¢h&eria for poor ecological status is
equal to or higher than 50 per cent of the absalifference between the lowest value
and the highest value in the range of the critéoia poor ecological status, the

ecological status of the water body shall be mddesad the level of confidence in the
status assessment shall be medium; when the datailable only for one parameter
indicative of biological quality elements, the léevef confidence in the status

assessment shall be low;

26.11.4.2. when only one of a few parameters itidieaf biological quality elements
fails the criteria for moderate ecological statusthe relative deviation (in per cermat

its value from the lowest value in the range of ¢h&eria for poor ecological status is
lower than 50 per cent of the absolute differeneawben the lowest value and the
highest value in the range of the criteria for peoological status, the ecological status
of the water body shall be poor and the level officence in the status assessment shall
be low;

26.11.4.3. when at least two parameters indicativ@ological quality elements fail the
criteria for moderate ecological status but meetdhteria for poor ecological status,
the ecological status of the water body shall ber @md the level of confidence in the
status assessment shall be medium;

26.11.4.4. when only one of a few parameters indieaf biological quality elements
fails the criteria for poor ecological status bl relative deviation (in per cerdj its
value from the lowest value in the range of cradar bad ecological status is equal to
or higher than 50 per cent of the absolute diffeeebetween the lowest value and the
highest value in the range of the criteria for leadlogical status, the ecological status
of the water body shall be poor and the level afficence in the status assessment shall
be medium; when the data is available only for pagameter indicative of biological
quality elements, the level of confidence in thaist assessment shall be low;

26.11.4.5. when only one of a few parameters itisieaof biological quality
elements fails the criteria for poor ecologicaltssabut 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 criterialfad ecological status, the ecological
status of the water body shall be bad and the lgivebnfidence in the status assessment
shall be low;

26.11.4.6. when at least two parameters indicativ@ological quality elements fail the
criteria for poor ecological status but meet thiteda for bad ecological status, the
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ecological status of the water body shall be batltha level of confidence in the status
assessment shall be medium.

26.12. 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
quality elements, the ecological status of the whtaly shall be determined by the
values of the parameters for biological qualityredaits and the level of confidence in
the status assessment shall be low.

26.13. 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 qualigmeents which is attributed to the
poorest status class and the level of confidentiearstatus assessments shall be:

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

26.13.2. 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.

26.14. The ecological potential of artificial andalvily modified water bodies shall be
classified into maximum, good, moderate, poor aad. @he level of confidence in the
assessment of the ecological potential shall berahkted observing the classification
rules for the ecological status of rivers and ladg@en in paragraphs 26.3-26.11.

26.15. Surface water bodies shall be assignedambihe two chemical status classes:
conforming to good status or failing good statusuiface water body shall be deemed
to be at good chemical status when concentratibal substances listed in Annexes 1
and 2 to the Wastewater Management Regulation doemoeed the maximum
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.

26.16. 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 betogsinies, i.e. intercalibrated, so
that the ecological status and ecological poterdfalvater bodies is assessed in the
same way.

SECTION Il. GROUNDWATER BODIES

27. There is one groundwater body (GWB) in the ¥eRBD — the Venta GWB of
Permian-Upper Devonian deposits (LT003002300)céupies the area of 6276.08 km
and its boundaries coincide with the boundariehefvVenta RBD (Figure 8).
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Status of groundwater wellfields

28. As on 1 March 2009, 170 wellfields were regedewith the Register of the Earth
Entrails on the territory of the Venta RBD in thed@ernary (Q), Cretaceous £ ,),
Upper Permian (), Famenian (Bfm), Permian-Famenian £PDsfm), and Stipinai
(Dsst) aquifers (groups of aquifers) (Figure 9). Tlhegést wellfields are those of
TelSiai, Mazeikiai, Kurénai, Skuodas and Naujoji Akm&nowns. More detailed
information about the distribution of the wellfislis provided in Table 30

Table 30. Groundwater wellfields in the Venta RBD

Groundwater body Gzl |.ndex € Number of wellfields
the aquifer
Venta GWB of Permian-Upper Devonian
deposits Q 27
Ko+K, 1
P, 97
Difm 29
P,+Dsfm 15
Dsst 1
Total in RBD: 170

Source: experts’ estimations using the data oRibgister of the Earth Entrails of the LGS

The volume of groundwater abstracted from individwellfields during the recent
years has been varying from a few tens to sevémlisands fiday, totalling to
20 933 m/day on average on the territory of the entire RBBble 31).

Table 31. Water abstraction in groundwater wellgeih the Venta RBD

Abstracted volume *

Groggg;v ater Gg;) lﬁglgzlt:i?gf § m¥/day % of the'volume % of thg volume abstracted
abstracted in the GW in the RBD

Q 3802 18.2 18,2

P, 4 329 20.7 20,7

Venta GWB of Dsfm 8 732 41.7 41,7
Permian-Upper P,+Dsfm 3918 18.7 18,7
Devonian Djst 137 0.7 0,7
deposits Kyq 15 0.1 0,1

Total in GWB and RBD: 24 642 100.0 100.0

* average of the period 2008-2009

Significant groundwater resources within the VeRBD have been surveyed and
approved observing the procedure laid down by t8& land total to 89 535 Yday.
The volume of groundwater currently abstractechim Yenta RBD amounts to 20 933
m/day, or 23.4% of the surveyed and approved groatetwesources. According to
the data provided by SWECO-BKG-LSPI, the future dathfor 2015 in the wellfields
of this river basin district would increase to 3@3@°/day, or 38.3% of the explored and
approved groundwater resources. This means thatqtlatitative status of the
groundwater body and wellfields is good becausegtbendwater resources are much
more abundant than the current or planned grouredvadistraction.
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The qualitative status of the wellfields in the ¥@RBD is also good. From the eastern
periphery of the district, Upper PermianXRnd Upper Devonian-Famenian 3{iD)
aquifers, otherwise called Zagamquifers, are situated in the Venta RBD. These
aquifers contain groundwater of high quality whish exploited by practically all
wellfields in the Venta RBD. Water of high quality Zagat (DsZg) aquifers is
contained in fissured dolomite, and further westlsar also in fissured limestone of
Upper Permian (i deposits

There is only one problem related to the qualitygodundwater, which is of natural
origin — the so-called anomaly of fluorides. Theomaly is spread westwards from
Mazeikiai up to the Baltic Sea and southwards wmeap to TelSiai where the
concentration of this toxic indicator often excedks critical threshold value of 1.5
mg/l.

% .
% 0 e
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PLUNGE

BALTIC SEA

NEMUNAS RBD

(]
GARGZDAI =

Concentration of fluorides, mg/l
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® 15-3mg/l
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Figure 10. Anomaly of fluoride in the Upper Permaquifer

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

29. During the study, climate forecasts were depedofor the territory of the Venta
Basin or nearby its boundary (for Siauliai and ®g)$Prognostic values of the weather
temperature, precipitation amount, minimum relatane humidity, speed of wind and
sunshine duration for all months for the years 20010 and 2011-2020 were estimated
and compared to the climate norm values (1971-20@0Vas established that the
impact of the climatic factors on variation of watgiality in the Venta RBD should be
of minor importance. A more serious impact on thealidy could be expected only in
the event of change of the precipitation and e\veipamr ratio.
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30. The analysis of the predicted changes of timeatic elements during the first two
decades of the 2kentury during individual seasons demonstratedathewing:

30.1. The weather temperature in the Venta RBD bélrising during all seasons. The
most significant changes in the weather temperatmeeforecasted for winters and
springs (up to 1.5°C), meanwhile changes duringraseasons will not be higher than
1°C.

30.2. The majority of climate models indicated ttiet annual precipitation in Lithuania
in 2001-2010 will be lower than at the end of tio& 2entury, meanwhile in 2011-2020
the annual precipitation is expected to go up. @hsunt of precipitation should

increase at the beginning of the year and slighdlylown in the second half of summer
and at the beginning of autumn.

30.3. No major changes either in the average annuat runoff or runoff during
individual seasons and months due to climate cleaageexpected until 2020. Potential
major changes predicted in the Venta RBD are reletehe runoff distribution during a
year and to the ratio of the constituents of theewialance.

30.4. Earlier beginning of spring floods is expécire 2020 in most of the rivers in the
Venta RBD (floods will begin earlier but will laginger, ending at the same time as
today). However, this process has been fairly mégant.

30.5. Untypical high winter floodings (starting sutumn and lasting until spring
floods) are expected to occur more frequently m rikers of the Venta RBD around
2020 due to climate changes.

30.6. Groundwater flow in the Venta RBD will rematable in 2020. Slight changes
are expected both in the values and in the digtabwof the flow during a year.

30.7. In 2020, increase of the average annual viexet of lakes in the eastern part of
the Venta RBD can be expected. Such changes firstll owill be determined by
alteration in the amount of precipitation and v mostly noticeable in low-drainage
lakes

30.8. As from 1961, droughts in the Venta RBD hbheen occurring every 3.5 years
(i.e. two droughts during seven years) on averageely, there has been a growing
tendency to have more frequent, prolonged and mteasive droughts.

30.9. Droughts in 2002 and 2006 were especiallyngtrand long, and made the most
powerful (up to now) impact on the river runoff the Venta RBD — many small
tributaries of the Venta stopped flowing at all.

30.10. The available information allows assumingt tthe tendency of more frequent
prolonged and strong droughts that result in redaatf the river runoff and water level
of lakes will also remain in the coming years.

30.11. Prognostic scenarios indicate that defiitebre considerable climate changes
will be occurring in future. However, the changeshe 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.
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CHAPTER IIl. SUMMARY IMPACTS OF ECONOMIC ACTIVITIES
SECTION I. SIGNIFICANT IMPACT ON RIVERS AND LAKES

31. A significant impact is the impact of an ecomoractivity which results in a
(potential) failure to meet the requirements foog@cological and/or chemical status.
Drivers of significant impacts include loads fromeopollution source or aggregate
pollution from a number of sources, as well as bytirphological 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/paktherein.

Point pollution sources and loads

32. According to the data provided by the EPA, ¢hsere 131 wastewater dischargers
on the territory of Lithuania emitting effluents sarface water bodies within the Venta
RBD in 2009: 109 outlets were discharging wastewsttesurface water bodies of the

Venta Basin, 10 — to water bodies of the BartuvaiiBand 12 — to water bodies of the

Sventoji Basin. The number and designation (code)e dischargers within the Venta

RBD are provided in Table 32 below.

Table 32. Number of point pollution dischargershia Venta RBD

Total number Number of dischargers with the following designatio
Basin of (code)*
dischargers 0 1 2 3 4 5 6
Venta 109 21 16 2 1 42 25 2
Bartuva 10 1 1 0 0 3 5 0
Sventoji (Coastal) 12 2 0 0 1 5 4 0
TOTAL: 131 24 17 2 2 50 34 2

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.

33. There are eight agglomerations within the V& with a population equivalent

(p.e.) of more than 2 000: seven in the Venta Basid one in the Bartuva Basin.
Wastewater dischargers of these agglomerations temitnajor part of point pollution

loads. The aggregate loads of pollution emitted surface water bodies from towns
and rural areas and pollution loads of large agglations (>2 000 p.e.) in 2009 are
demonstrated in Figures 11-13.
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B Aggregate pollution loads from ww 419 23.8 35.2 80.4 17.7
in urban and rural areas, t/year
H Pollution loads from WWTP in 37.7 19.7 32.7 71.9 16.5

agglomerations >2000 p.e., t/lyear

Figure 11. Aggregate pollution loads from WWTP iban and rural areas and

pollution loads in settlements with a p.e. > 2 00the Venta Basin

Source: EPA data (2009) and experts’ estimationsechout to fill in data gaps
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Figure 12. Aggregate pollution loads from WWTP irban and rural areas and
pollution loads in settlements with a p.e. > 2 @0¢he Bartuva Basin

Source: EPA data (2009) and experts’ estimationgechout to fill in data gaps
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Figure 13. Aggregate pollution loads from WWTP iban and rural areas and
pollution loads in settlements with a p.e. > 2 @0the Sventoji Basin

Source: EPA data (2009) and experts’ estimationgechout to fill in data gaps
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34. The major share of urban industrial wasteweteers wastewater treatment plants
together with municipal wastewater. However, a nemdf enterprises have their own
wastewater treatment facilities wastewater fromclvhs discharged directly into water
bodies. There were eight industrial wastewateretaiih the Venta RBD in 2009: seven
were located in the Venta Basin and one in the ®jieBasin. Industrial wastewater
outlets in the Venta Basin emit discharges of thiskeries ponds, two companies
engaged in waste disposal, one can product prasuctmpany, and one poultry farm.
Industrial wastewater in the Sventoji Basin is égcitfrom a brewery. In addition, there
are wastewater treatment facilities of two indestriwhich also treat urban wastewater,
in the Venta Basin. These are WWTP of the oil einAB MaZzeikiy nafta and of
Akmenre branch of the milk-processing company AB Pienoigz@s. In 2009, about
18.3 tonnes of BOR 4.3 tonnes of ammonium nitrogen, 9.3 tonnes wéat@ nitrogen,
19.2 tonnes of total nitrogen and 3.3 tonnes &l tphosphorus were emitted from the
industrial wastewater outlets to the water bodiethe Venta Basin. It should be pointed
out, however, that the loads from the oil refinbtgizeikiy nafta, which also discharges
urban wastewater, accounted for the major pat@said loads, namely: 12.7 tonnes of
BOD;, 4.1 tonnes of ammonium nitrogen, 9.2 tonnes wéta nitrogen, 18.2 tonnes of
total nitrogen and 3.1 tonnes of total phosphofime loads of industrial wastewater in
the Sventoji Basin in 2009 were as follows: 0.18ns of BOB, 0.08 tonnes of
ammonium nitrogen, 0.06 tonnes of nitrate nitrogedp tonnes of total nitrogen and
0.014 tonnes of total phosphorus.

35. According to the EPA data (2009), there aresbrface runoff outlets within the
Venta RBD: 42 outlets emitting surface runoff te tfilenta Basin, 6 — to the Bartuva
Basin and 6 — to the Sventoji Basin. The said taitteainly discharge surface runoff
collected from the most polluted industrial temiés. It is estimated that the annual
amount of pollutants which enter water bodies witthe Venta Basin with surface
runoff totals to about 21.5 tonnes of B@QO.7 tonnes of total nitrogen and 1 tonne of
total phosphorus. The amounts entering water bodidse Bartuva Basin are estimated
at about 0.08 tonne of BGQPO0.09 tonne of total nitrogen and 0.02 tonne délto
phosphorus, and those discharged to the SventsjnBae as follows: approximately
0.3 tonne of BOR 0.4 tonne of total nitrogen and 0.1 tonne ofltptesphorus.

36. The pollution loads discharged from differenbind pollution sources are
summarised in Table 33. Following the data on ppaitution loads, the major part of
all point pollution loads of BOPenters the water bodies in the Sventoji Basin and
Venta Basin with domestic wastewater (i.e. 74%hef total point BORloads in the
Sventoji Basin and 94% — in the Bartuva Basin). idale in the Venta Basin,
domestic wastewater accounts for only about 50%heftotal point pollution load of
BOD;. Domestic wastewater is the major source of goatiution with total nitrogen in
all basins. As much as 73% of the overall loadaéltnitrogen in the Venta Basin
enters water bodies with domestic wastewater. mpatiof total nitrogen with domestic
wastewater in the Sventoji Basin is 80%, in thetlBax Basin — as much as 98%. The
share of total phosphorus loads discharged with edticy wastewater totals to about
80% in the Venta Basin, 64% in the Sventoji Basid aven 96% in the Bartuva Basin.
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Table 33. Point pollution loads from different pmibn sources in the Venta RBD

BOD;, tlyear Total nitrogen, t/year Total phosphorus, t/year
Basin ggtrirg Industri | Surface Dsciir(r:we Industri | Surface Dsotirge Industri | Surface
WW al WW | runoff WW al WW | runoff WW al wWw runoff
Sventoji 1.2 0.13 0.3 2.2 0.16 0.4 0.2 0.014 0.1
Bartuva 1.3 - 0.08 45 - 0.09 0.5 - 0.02
Venta 41.9 18.3 215 80.4 19.2 10.7 1717 3.3 1

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

Impacts of point pollution sources

37. Mathematical modelling results show that ppwitution loads in the Sventoji Basin
are insignificant in the context of the overalldsa Point pollution loads in the Venta
Basin account for 16% of the aggregate ammoniunogen input to the main rovers
and about 20% of the aggregate input of total géro The input of point pollution
sources to the aggregate pollution with ammoniutnogen in the Bartuva Basin totals
to about 20%, the input of total phosphorus is apipnately 4%. The share of point
pollution with BOD;, and nitrate nitrogen in the aggregate load isgmfcant and
makes up only a few per cent both in the Venta Basid in the Bartuva Basin.
However, despite a relatively small share of ppuwitution in the total load of pollution
entering water bodies, it can have a significanpdnt on the quality of river water
during dry periods, therefore the assessment ofntipact of point pollution took into
account the place of each discharger in the rivet the hydrological data of the
receiving water body.

Following mathematical modelling results, none o fpoint pollution sources in the
Sventoji and Bartuva basins exerts any signifidamact on the quality of the receiving
water bodies. It should be mentioned that conceatrs of di-(2-ethylhexyl) phthalate
(DEHP) in the Sventoji were found to be exceedimg é¢stablished norms during the
study “Screening of substances dangerous for tliategenvironment in Lithuania”
conducted in 2006. However, sources of hazardobstaaces and their routes to rivers
have not been identified yet.

A significant impact on the river quality in the Ma Basin may be exerted by
wastewater discharged from Kan&i, Naujoji Akmew, Akmere and TelSiai
wastewater treatment facilities. Mathematical minoigl results indicate that
concentrations of ammonium nitrogen and total phoggs in the Tausalas River may
be failing the good ecological status criteria unttee current pollution loads from
TelSiai WWTP. The present pollution from Keén&i WWTP determines concentrations
of total phosphorus in the Venta failing the goamblegical status criteria. A new
wastewater treatment plant was constructed in Niadjomenée in 2009. However,
despite the effective operation of the facilitid®e wastewater therefrom is discharged
into the very upper reaches of a small river AglioAssessment results indicate that
the present pollution loads discharged from Naufdjmere may be the reason why
concentrations of ammonium nitrogen and total phogps fail the good ecological
status requirements in the Agluona. Besides, fogliaf the study “Preparation of a
feasibility study on the construction of stormwateanagement systems in selected
problematic settlements and development of recordateons for the construction of
such systems in individual typical cases” demotstiahat the Agluona River is
significantly affected not only by domestic wastésvabut also by surface (stormwater)
runoff. It is planned that an assessment of theachpf surface runoff will make use of
the findings of the measure recommended in the rBnoge of Measures for the
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Lielupé RBD, namely, “to perform analysis of surface rdnofRokiSkis with a view to
identify loads of BOD7, biogenic and petroleum gabees as well as heavy metals
entering the rivers with surface runoff”.

Transference of a discharger of Naujoji AkraeWWTP to the Agluona (before,
wastewater used to be discharged to thekipis) reduced pollution of the Dabikin
The most significant discharger at the moment & ¢dhe of Akmea WWTP. The
available data shows that the Dab&kRiver may be significantly affected not only by
discharges from AkmenWWTP but also by illegal pollution by inhabitar@EAkmenre
town, hence concentrations of ammonium nitrogen tatal phosphorus in the river
may be failing the good ecological status requiraisie

During the project “ldentification of substancesigarous for the aquatic environment
in Lithuania” carried out in 200&oncentrations of DEHP were found to be exceeding
the established norms in the Venta at the bord#r katvia. Though additional studies
are required to be able to identify the sourceheftazardous substance, it is believed
that the pollutant may be transported by the Vaadwhich receives wastewater from
the oil refinery AB Mazeiki nafta.

Diffuse pollution sources and loads

38. Study results show that diffuse pollution does$ exert any significant negative
impact on the quality of water bodies within thentéee RBD. This problem is pressing
only in the Venta Basin.

38.1. Information about the land use within the ¥eRBD is provided in Table 34. The
information on the areas of built, nature and agtizal territories was estimated using
the CORINE land cover database. The data on th&aréecagricultural land was
obtained from the National Paying Agency (NPA). c®mow a large number of
farmers declare their crop areas, the area ofélkaced agricultural land is expected to
reflect the area of currently cultivated land. Tata provided in Table 34 demonstrates
that cultivated agricultural land constitutes ab@0€o of the total area suitable for
agricultural activities.

Cultivated agricultural land in the Venta Basin sttutes about 44%, in the Bartuva
Basin — about 60%, and in the Sventoji Basin —axiprately 40% of the total area of
the respective basins. Arable land occupies ab®ut &f the total declared agricultural
land in the Venta and Sventoji basins and only at88% in the Bartuva Basin.

Grasslands and pastures make up 48% of the totdérdd agricultural land in the

Venta and Bartuva basins each and 67% in the BaBasgin.

Table 34. Land use in the Venta RBD

Declared agricultural land, Km
. . Area of
. Built areas,| Nature Agricultural Area of
Basin Area, krh Kme areas, ki areas, ki Total glrea, arable grassland
km and pastures|,
land, knf ki
Venta 5137.3 155.65 1604 32884 2 262/8 1195.4 1067.4
Bartuva 748.75 27.4 113 603.13 451 150.% 300.5
Sventoji 390 13.8 155.3 219.45 153.6 79 74.6
Total: | 6 276.05 196.85 1872.3 4110.98 2867.4 24.9 14425

Source: CORINE data of 2006 and data on declamu areas for 2008 provided by the NPA
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38.2. The major share of diffuse agricultural ptitla consists of loads entering the soill
with animal manure and mineral fertilisers. Pobuatiinputs with animal manure are
calculated taking into account the number of ligektunits (LSU) and assuming that

one LSU produces 546 kg of BQDLOO kg of Nya and 17 R per year. The total
number of LSU and the number of LSU kept on farfndiiberent size within the Venta
RBD is provided in Table 35 below.

Table 35. Total number of LSU in the Venta RBD a&mel number of LSU on farms of
different size

LSU on farms LSU on farms LSU on farms
RBD Basin LSU with more than with 10 to 300 with up to 10
300 LSU LSU LSU
Venta Sventoji 4 408.50 113.83 1953.39 2 341.28
Venta Bartuva 18 205.84 1212.61 9971.76 7 021.47
Venta Venta 66 943.36 8 143.21 29 795.92 29 004.28
Total in Venta RBD: 89 525.7 9 469.65 41 721.07 366.98

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

Animal husbandry is most intensive in the BartuvasiB, where the number of
livestock units per hectare totals to 0.24 on ayerdhe LSU density in other basins of
the Venta RBD is almost twice lower: 0.11 LSU/hatlie Sventoji Basin and 0.13
LSU/ha in the Venta Basin.

The annual input of BOPinto the soil with animal manure in the BartuvasBais
estimated to be 133 kg/ha and the inputs of tottabgen and total phosphorus —
24.3 kg/ha and 4.13 kg/ha respectively. The laadsring the soil with animal manure
in the Venta Basin are approximately 71 kg/ha oCBQL3 kg/ha of total nitrogen and
2.2 kg/ha of total phosphorus, and those in then®¥ieBasin are 61.7 kg/ha of BQP
11.3 kg/ha of total nitrogen and 1.92 kg/ha ofltpteosphorus.

Table 36. Livestock pollution loads in Venta RBD

. BOD, Total nitrogen Total phosphorug
RBD Basin tlyear kg/ha t/year kg/ha t/year kg/ha
Venta Sventoji 2 407.04 61.7 440.85 11.3 74.90 1.92
Venta Bartuva 9940.39 132.68 1820.58 24.30 309(504.13
Venta Venta 36551.0f 71.14 6694.34 13.03  1138.042.21

Source: experts’ estimations carried out taking atcount the estimated number of LSU in the basins

Since no actual data on the use of mineral fegttign 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 oflifets for crops also took into
account the amount of nutrients generated with ahimanure.

The estimated demand of mineral fertilisers in\fleata RBD is provided in Table 37.

Table 37. Demand of mineral fertilisers estimatddrtg into account the crop structure

. Mineral nitrogen fertilisers Mineral phosphorustilesers

RBD Basin t/year kg/ha t/year kg/ha
Venta Sventoji 820.44 21.0 151.2 3.9
Venta Bartuva 1935.8 25.9 330.8 4.4

Venta Venta 12 395.25 24.1 2371.41 4.6
in Venta RBD: 15151.49 24.1 2 853.41 4.5

Source: experts’ estimations carried out taking axtcount the crop structure and the recommendetl mo
appropriate fertilisation norm
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38.3. Inhabitants whose sewage is not collected dinelrted to sewerage networks
usually use outdoor toilets. As a result, pollutfoom these toilets as diffuse pollution
can be transported with surface runoff to wateridmdAccording to the information

provided by municipalities, there are 100 142 peophose sewage is not centrally
collected in settlements with more than 100 intaaiig within the Venta RBD, which

makes up about 48% of the total number of the . The number of non-sewered
population in the Venta RBD is provided in Tabletz8ow.

Table 38. Total number of inhabitants and the nundfenon-sewered inhabitants in
settlements with population of more than 100 in\fleata RBD

Total number of inhabitants| Number of non-sewered inhabitants
Basin in settlements with populatiop in settlements with population of
of more than 100 more than 100
Venta 177 474 81 651
Sventoji 10 570 5354
Bartuva 19 916 13 137
TOTAL: 207 960 100 142

Source: information provided by municipalities (290

Diffuse pollution loads entering the soil from @ifént diffuse pollution sources are
summarised in Table 39 below. The table data detraias that pollution by non-

sewered population accounts for a minor sharefais# pollution. The main source of
diffuse pollution is agriculture. It is estimatdaat about 34% of diffuse total nitrogen
and total phosphorus loads may be entering watdieban the Sventoji and Venta
basins with animal manure. The amount in the BartBasin is about 48%. However,
these figure may be not precise because the ewamirds of mineral fertilisers used are
not available.

Table 39. Diffuse pollution loads from differentliudion sources in the Venta RBD

. BOD,, t/year Total nitrogen, t/year Total phosphoriysdr
Basin ; - - ' -
Minera| Populat Mineral | Populati Mineral | Populati

Manure . X Manure - Manure -

fertilis. ion fertilis. on fertilis. on

Sventoji 2407.0 - 137.1 440.9 8204 23.6 74,9 15[1.2 4.8

Bartuva 9940.4 - 336.3 1820/6 1936 57.8 309.5 330.811.8

Venta 36551 - 2090.3 66943 12395 359|3 1138.0 .23)f1 73.5

Source: experts’ estimations carried out taking iatcount the LSU number and crop structure in the
basins

Impact of diffuse pollution sources

39. Mathematical modelling methods were engagedstsess the impact of diffuse
pollution sources on water bodies.

39.1. Mathematical modelling results show that y@h of non-sewered population

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

39.2. Agriculture has been estimated to be the msgarce of pollution with nitrate
nitrogen. Agricultural sources in the Venta RBD @aut for 70% of the total nitrate
nitrogen load which enters the water bodies in thisr basin district. The input of
ammonium nitrogen to water bodies from agricultw@lrces in the Venta RBD totals
to 60% of the total ammonium nitrogen load. Agriatg generates about 50% of the
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total phosphorus load generated in the Venta antua basins and approximately
30% of the one generated in the Sventoji Basin.

Agricultural activities in the Venta RBD are rathetensive hence agricultural pollution
loads can have a significant impact on the qualitywater bodies. This impact is
manifested in increased concentrations of nitrétiegen failing the good ecological
status criteria in rivers. It should be noted, hesve that agricultural impacts are
significant not in the entire river basin distriMonitoring data shows that the input of
nitrate nitrogen in water bodies in the BartuvaiBds rather low despite intensive
agricultural activities in this area and pollutaonhcentrations meet the good ecological
status requirements. Concentrations of nitrateogén generated in agriculture in the
Sventoji Basin are low as well and do not exceel dliteria set or good ecological
status. Analyses show that concentrations of eitréirogen may be failing the good
ecological status requirements as a result of aljui@l pressures in 11 water bodies
identified in the rivers Dabikix) Sventupis, Ringuva, ASva and Agluona. The toteha
where concentrations of nitrate nitrogen are likety fail the good ecological
status/potential criteria is about 1 175%mvhich makes up about 23% of the total area
of the Venta Basin. To be able to achieve goodogpcdl status by nitrate nitrogen, the
total reduction of agricultural pressures in thent#&eBasin should be around 141 tonnes
per year.

39.3. Impact of animal husbandry complexes on tlaity of drainage water

There are three large animal husbandry companids mvore than 900 LSU in the
Venta RBD. The amount of BGIn the liquid fraction of organic fertilisers (OFtals
to 6 000-9 000 mg@, the amount of total nitrogen is 1 000-1 400 Ingobtal
phosphorus — 200-300 mg/l, potassium — 400-600, mg/Imatter — up to 10 g/I.

The average annual leaching of nitrogen and phesghcompounds transferred with
drainage runoff estimated on the basis of the albhkal information on the number of
LSU held on the animal husbandry farms in the VEREBD and on the area of the
application of organic fertilisers is provided ialdle 40 below.

Table 40. Annual leaching of nitrogen and phosptacampounds transferred with
drainage runoff in areas of animal husbandry congsan

LSU, Area of application| Annual leaching with
Basin Company units of organic drainage runoff, kg
fertilisers, ha Niotal Piotal
Venta Skabeikj agrofirma 1075 4 167.6b 19 021 377
Bartuva UAB MaZeiki rugelis, 900 170 935 14
Ylakiy paukstynas
Venta UAB EigirdZy agrofirma" 1260 200 1107 16

Source: experts’ estimations

Estimations of the average annual volume of leachiith drainage runoff from areas
where OF are spread show that animal husbandry lesesp do not exert any
significant impact on the water quality. Howevdnge tassessment 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 afteDEhapplication. Tables 41 and 42
provide annual leaching of nitrogen and phosphamn the total input of substances
from drainage systems in the Venta RBD.
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Table 41. Nitrogen leaching with drainage in thentdeRBD

Basin Average annual leaching Total amount,
with drainage, kg/ha kg
Sventoji 6.10 104 300.10
Bartuva 4.44 211 290.15
Venta 5.22 1236 964.57

Source: experts’ estimations

Table 42. Phosphorus leaching with drainage irviévata RBD

Basin Average annual leaching Total amount,
with drainage, kg/ha kg
Sventoji 0.145 2 542.32
Bartuva 0.095 5185.98
Venta 0.110 28 156.63

Source: experts’ estimations

The average annual nitrogen and phosphorus leaatithgdrainage is not high. The
average annual concentration of total nitrogenhm Yenta RBD varies from 0.28 to
0.34 mg/l and that of phosphorus — from 0.006 to 0.0Ggl.nSuch low leaching of
transferred pollutants is determined by their srwats in the basins. Hence, it can be
maintained that the input of nitrogen and phosphdeached with drainage into
pollution of surface water is of a minor significan

The amounts of nitrogen and phosphorus leached dvdmage were estimated using
expert judgement — having identified respectiverehaf nitrogen and phosphorus in
the total pollutant load, which was done on thdsatkthe available information on the
annual nitrogen and phosphorus loads in the RBD,cbaracteristics, drained areas,
etc.

40. A list of rivers suffering from a significanipact of point and diffuse pollution
within the Venta RBD is provided in Table 43.

Table 43. A summary list of rivers suffering fronsignificant impact within the Venta
RBD (“1” indicates a significant impact)
River/river | Parameter which determines the designation of

Basin stretch at the river as a water body at risk Major pollution sources
risk BOD; | NH,N | NOsN | TP | HS
Venta Venta 0 0 0 1 0 Kur&nai WWTP
Venta Varduva 0 0 0 0 1 Unidentified source
Venta Tausalas 0 1 0 1 0 TelSiai WWTP
Akmere WWTP
Venta Dabikir 0 0 1 1 0 lllegal pollution by non-

sewered population
Agriculture (NG-N)
Naujoji Akmere WWTP
Naujoji Akmere surface

Venta Agluona 0 1 1 1 0

runoff

Agriculture (NG-N)
Sventoji | Sventoji 0 0 0 0 1 Unidentified source
Venta Sventupis 0 0 1 0 0 Agriculture
Venta Ringuva 0 0 1 0 Agriculture
Venta ASva 0 0 1 0 0 Agriculture

Source experts’ analysis results
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Background pollution loads

41. Mathematical modelling results demonstrated it annual background pollution
load transported by rivers within the Venta RBD nbayaround 1 942 tonnes of BQD
32 tonnes of ammonium nitrogen, 850 tonnes of teitrétrogen, and 38 tonnes of total
phosphorus. The share of the background pollutcmownts for about 65% of the total
load of BOD, 23% of ammonium nitrogen, 25% of nitrate nitrogand approximately
34% of total phosphorus transported by rivers.

Transboundary pollution

42. Venta RBD is a transboundary river basin distnience a relevant issue here is
transboundary pollution. Pollution loads generatedthe territory of Lithuania are
transported to Latvia by the main rivers Venta @waltuva. The average annual
amounts transported from Lithuania to the neighimgucountry are estimated at about
2 313 tonnes of BOP 118 tonnes of ammonium nitrogen, 2 756 tonnesithte
nitrogen and 93 tonnes of total phosphorus. Thdddeansported by the Bartuva are
370 tonnes of BOR 10 tonnes of ammonium nitrogen, 385 tonnes ohtatnitrogen
and 12 tonnes of total phosphorus.

The ecological status of both the Venta and thetuBar at the Latvian border is
classified as good so pollution generated in Lithaand transported by the main rivers
does not have any significant impact on the ecoldgstatus of water bodies in the
neighbouring country. However, concentrations ef2dethylhexyl) phthalate (DEHP)
and trichloromethane were found to be exceedingstablished norms in the Venta at
the border during the study “Screening of substandangerous for the aquatic
environment in Lithuania” conducted in 2006. Acdogly, pollution generated in
Lithuania may have a significant impact on the cicahstatus of the Venta situated on
the Latvian territory. It should be noted that cemitations of hazardous substances
exceeding the MAC were detected during one-timesoregnents, therefore additional
analyses have been planned to identify the levebttition with hazardous substances
more accurately.

Significant impact of river straightening

43. Regulation of river beds result in morphologi@anges, which are assessed using
the criterion K:

- Zbs

u

whereZleqis the aggregate length of regulated river stegckhm; L, is the total length
of the river.

When Kz < 20%, morphological changes in the river bed areimum, and
anthropogenic transformations do not have any fsogmt impact thereon. When this
value is exceeded by up to 10%, morphological cearage assumed to be small; when
the exceedance is up to 30% — changes are mediten B80-100% — changes are
significant; and when the value is exceeded by ntbes 100% — morphological
changes are considered to be very significant.
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The criterion K was used to identify water bodies (river stretylasrisk or HMWB
due to the impact of bed straightening. When agittaned stretch is shorter than 30%
of the total length of the water body of a certgipe and its length is less than 3 km
(river stretches shorter than 3 km the charactesisof 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 iderttiis a separate water body at risk or a
HMWB due to morphological changes. When these raitwere exceeded, the impact
was considered to be significant.

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

The length of river stretches designated as HMW®8 waater bodies at risk due to a
significant impact of straightening is given in T@@4.

Table 44. Length of river stretches suffering framsignificant impact of straightening
and number of water bodies

Length of rivers Length of rivers L(_ength of rivers
Length of . ; designated as WB a
. . designated as HMWB designated as WB at .
Basin straightened ; . . ; : risk due to
] due to straightening,| risk due to straightening . TR
river beds, km . straightening in hilly
km in flat areas, km
areas, km
Sventoji 40.3 40.3 0 0
Bartuva 43.6 22.8 0 20.8
Venta 472.7 110.6 204.2 157.9
Total in
Venta RBD 556.6 173.7 204.2 178.7

Source: experts’ analysis results
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N Heavily modified water bodies and rivers at risk due to straigthening in Venta RBD
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Figure 14. Straightened rivers at risk and heawibdified river water bodies

Impacts of hydropower plants

44. Rivers in the Venta RBD are noted for theirhhitydropower generation capacity
(43 MWh/knf) in the country. There are 28 HPP on the rivetthis river basin district.
The area of the ponds of five of these HPP is fatiggn >0.5 krh (classified as HMWB
due to their large area; the characteristics df onds are more similar to lakes than to
rivers). The largest number of HPP have been aactsidl on the Virvyd River. Since
these HPP stand at a small distance from each, dttesr are deemed to be exerting a
significant impact on the river water even thoulggirt ponds are smaller than 0.5%m
(almost the entire Virvythas been designated as a HMWB due to the impatPeY).

The most typical impacts of hydropower plants carcted on river beds are frequent
fluctuations of the water level in the river stiegs below the HPP, insufficient

discharge, erosion of pond sides and river bedhtLsgdiments fractions are washed
away from the river bottom in the water level ptilma zone, and higher aquatic

vegetation (macrophytes) and benthic invertebratesnot able to survive. Frequent
fluctuation of the water level is disastrous forasp and young fish: during the

detention of water, spawn and young fish are lefiand, and when the turbines are
started up, i.e. when the flow and the water leighificantly increases, they are taken
out into habitats unsuitable for their developmantd growth. Thus, usually only

opportunistic species which easily adapt to varioasditions survive in the impact

zone of the HPP. In addition, turbines of certgimes severely damage fish which get
drawn therein.

The most significant fluctuations of the water llewecur at the HPP, in the river stretch
below the dam. The length of the active water Igugsation zone depends on the rate
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between the installed discharge of the HPP andntié-annual discharge of the river,
the turbine type and number, and the operatiomaine of the HPP. The impact of the
HPP operational regime goes down in proportionh® distance from the HPP (the
longer the distance, the less intensive fluctuadiprluctuations also significantly
decrease upon the inflow of water of larger tribes

The impact of the HPP is considered insignificaet (he river stretch below the HPP is
not assigned to a risk category) only if the idethldischarge is lower than the
minimum multi-annual discharge of the river, andrthare modern turbines which are
capable of adapting to any flow regime (in sucleaady a short river stretch is subject
to a significant impact), and the operational regjiai the HPP does not significantly
affect hydrological and hydromorphological rivenddions.

The majority of HPP (around 80%) in the Venta RBP laydropower plants with a low
dam (pressure) height. Most of them are also dgain@onds. Drainage capacity of a
pond, i.e. the ratio between the annual water fwatime and the volume of the pond,
iIs a good indicator showing how many times a ybar water changes in the pond.
When K>100 (accumulated water changes every third day)jerttan 90% of ponds
with a low dam height are drainage ponds. Such Eld?t a significant impact on the
hydrological regime of rivers downstream of the HiRfn only in a short river stretch
and hence is not deemed to be important withindemtcontext. Nevertheless, there is
still a possibility of an impact on transportatia sediments as well as on fish
migration (disrupted river continuity).

However, when HPP dams (even of a low height artd dnainage ponds) are situated
within small distances from each other on the ritkeir impact on the hydrological

regime of the river becomes significant (all hydiaweharacteristics of the river are
significantly altered: when the impact of one HRPabout to end, the impact of the
head of another HPP begins, i.e. the flow is stdpp€onsequently, a stretch of the
Virvyté downstream of Baltininkai HPP has been designated heavily modified

water body (10 HPP have been constructed on thesch). Scientific research data
shows that the status of fish and zoobenthos istadtches of the Virvgtdownstream

of the HPP is moderate or poor and good statustiattainable in the event of HPP
cascades. Following the results of research corduioy the Institute of Ecology of
Vilnius, University, the aim is to ensure at leasiderate status of biological elements.

Five HPP of 28, which are currently operating ha ¥enta RBD, are not likely to have
any major impact on the river stretches downstreéithe dams (provided that turbines
are operated at the most efficient mode, so tleahtldrological regime in the tail bay is
close to the natural one to the maximum extenthe©two HPP (Leckava HPP and
Kernai HPP) are exerting a significant impact oe #tological status of the river
downstream of the dams (ASva and Erla); however HRP are standing very close to
the river mouth (no measures will be effective,irthggnificance on the overall
ecological status of water bodies is very low witlai wider context) hence the river
stretches below the said HPP should not be desidras water bodies subject to a
significant impact. The remaining 21 HPP do exesignificant impact on the river
stretches downstream of the dams, ten of them bege constructed on the Virgyta
heavily modified water body as a result of the Hfferation. Also, turbines which
significantly injure fish and do not conform to thenoff regime should be replaced
with environmentally friendlier ones in four HPPtime Venta RBD (those in Leckava,
Alsédziai, Rudikiai and ViekSniai).
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To be able to perform a more accurate assessmehedével of significance of the
impact, measurements of the base values of themgtess indicative of quality
elements are required at a few most representaffie. Such measurements have been
provided for in the in the Programme for Achievi@gter Protection Objectives within
the Nemunas River Basin District approved by ResmiuNo. 1098 of the Government
of the Republic of Lithuania of 21 July 2010 (Zi2010, No. 90-4756). Since the
characteristics of rivers in the Venta RBD as wesl the characteristics of HPP
constructed thereon are similar to those in the Wexa RBD, it will be possible to use
the results of the measurements of HPP impactedasut in the Nemunas RBD for the
assessment of the significance of HPP impactsarivdnta RBD.

Table 45. HPP in the Venta RBD

Basin | River | Main river | HPP location | Municipality
HPP which exert a significant impact
Bartuva Bartuva Bartuva Puodkaliai Skuodas distr
Bartuva Bartuva Bartuva Skuodas Skuodas distr
Venta Dabikiné Venta Sablauskiai Akmerdistr.
Venta Patekla Virvyé Ubiske TelSiai distr.
Venta Sruoja Varduva AlsdZiai Plung distr.
Venta Varduva Venta Kuknai Mazeikiai distr.
Venta Varduva Venta Ukrinai Mazeikiai distr.
Venta Varduva Venta Vadagiali Mazeikiai distr.
Venta Varduva Venta Juodeikiai Mazeikiai distr.
Venta Varduva Venta Renavas Mazeikiai distr.
Venta Venta Venta UZventis Kelédistr.
Venta Virvyté (HMWB) Venta Baltininkai TelSiai distr.
Venta Virvyté (HMWB) Venta Birzunai TelSiai distr.
Venta Virvyté (HMWB) Venta Juciai TelSiai distr.
Venta Virvyté (LPVT) Venta Gudai MaZeikiai distr.
Venta Virvyté (HMWB) Venta Sukotiai Tel3i distr.
Venta Virvyté (HMWB) Venta Balsiai Akmeadistr.
Venta Virvyté (HMWB) Venta Kairiskiai Akmea distr.
Venta Virvyté (HMWB) Venta Rakiskis Akmendistr.
Venta Virvyté (HMWB) Venta Kagnai Akmere distr.
Venta Virvyté (LPVT) Venta Skleipiai Mazeikiai distr.
Other HPP

Bartuva Erla Bartuva Kernai Skuodas distr.
Venta Venta Venta Rudikiai Akmert distr.
Venta Venta Venta ViekSniai Mazeikiai distr.
Venta Venta Venta Jautakiai Mazeikiai distr.
Venta Venta Venta Kuodziai Mazeikiai distr.
Venta Serksr Venta Serksgnai MaZeikiai distr.
Venta ASva Vadakstis Leckava Mazeikiai distr.

Source: experts’ analysis results
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JN}» Rivers at risk due to impact of hydropower in Venta RBD
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Figure 21. HPP exerting a significant impact in Wfe:ta RBD

Drainage reclamation

45. The purpose of drainage reclamation is to egguhe moisture regime of the soll
thus providing favourable conditions for plantsthuania is situated in the zone of
surplus humidity therefore ditches were dug andndge systems were constructed to
remove this surplus from cultivated land. The fiored of a receiving water body in
such systems are performed by rivers, streams icited. Since natural rivers are not
capable of proper receipt of moisture surplus, they regulated 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 straighdeiséeady 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 gingnin drained areas: diversity and
heterogeneity of elements of the land use dimisisi@®mogeneity increases, and
biological diversity declines.

Table 46. Reclaimed area in the Venta RBD

Basin Total reclaimed area, ha Drained area, ha reSifahe total reclaimed
area in the basin area, %
Sventoji 25912.12 17 853.05 54.9
Bartuva 52 715.62 50 081.24 70.4
Venta 255 027.07 244 153.04 49.6

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 begighsummer (April-June). It was also
established that drainage determines higher maximuer runoff, although runoff

occurs later than in non-drained areas. Togethtr evainage runoff, soluble chemical
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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, laaidof 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 basins. The larger is Hasin, the lower is the impact of
drainage reclamation. The hydrological regime @éns in large river basins is mainly
determined by groundwater in deeper aquifers artdbgodrainage water. The total
reclaimed area and drained area in the Venta RBjvés in Table 46.

Having in mind the present nitrogen and phosphdwasds, it can be concluded that
drainage reclamation will not prevent achieving testablished water protection
objectives.

Abstraction of surface water and its impact on rives and lakes

46. The average annual abstraction of surface watlein the Venta RBD totals to
10 308.7 thousand inAbstraction of surface water is conditioned bg toncentration
of economic entities in the RBD. The main userswface water are industrial, energy
and fish farming companies. The water users andnve$ of water abstracted thereby
within the Venta RBD are given in Table 47.

Table 47. Users of surface water in the Venta RBD

User Place Average annual Source of abstraction
abstraction, thou.

AB Oruva MaZeikiai distr. 356.5 Venta River
UAB MaZzeikiy vandenys Mazeikiai distr. 58.3 Venta River
UAB Silo PaZupis Kelng distr. 1 635.24 GaaRiver
UAB Zemaitijos Zuvis TelSiai distr. 1602.5 Sja®iver
AB Akmenés cementas Akmerdistr. 419.0 Agluona River
AB Bugeni; bekonas Mazeikiai distr. 12.5 Serkaarkija River
AB Pavertiy cukrus Siauliai distr. 356.8 Urdupis River
UAB Skabeikiy agrofirma Akmea distr. 18.9 Eglesys River
Mazeikiy akcire liny bendro¢ | Mazeikiai distr. 1.0 Venta River
UAB Zemaitijos keliai TelSiai distr. 6.1 Lake Talas
UAB Scandye TelSiai distr. 4.0 pond (VireyRiver)
AB Mazeikiy nafta Mazeikiai distr. 4061.2 Juodeikiond
AB Daugeli; plyting Siauliai distr. 4.5 pond (Venta River)
UAB Automatika Kretinga distr. 1.0 Ziba River
UAB OKZ HOLDING Baltija Palanga 107.0 pond (SvenRiver)

Source: EPA data for 1997-2009

Potentially, the largest user of surface water gnicalture is irrigation. However,

according to data of the Ministry of Agriculture thife Republic of Lithuania and the
State Land Planning Institute, there were no anemmted with surface water in the
Venta RBD in 2001-2008. The areas suitable fogation are provided in Table 48
below. Taking into account the forecasted climatanges, 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.
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Table 48. Irrigated land (ha) in the Venta RBD

Area of irrigated land Irrigated with
Municipality in the land reclamation water
cadastre Area suitable for use  in 2001-2008
1 2 3 4
Akmerg distr. 127.60 127.60 0.00
Mazeikiai distr. 0.00 0.00 0.00
Kelme distr. 0.00 0.00 0.00
Kretinga distr. 150.00 87.64 0.00
Plung: distr. 0.00 0.00 0.00
Rietavas distr. 0.00 0.00 0.00
Skuodas distr. 0.00 0.00 0.00
Silale distr. 133.00 133.00 0.00
TelSiai distr. 0.00 0.00 0.00
Joniskis distr. 242.00 242.00 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 where water abstraction myrilow water can lead to
hydrological changes (Table 50), therefore it ipamant to ensure that the provisions
of the Procedure for the Use of Surface Water Bothe Water Abstraction Purposes
approved by Order No. D1-302 of the Minister of Eomment of the Republic of
Lithuania of 2 June 2008 (Zin., 2008, No. 64-248@ observed in these water bodies.

Table 49. Water abstraction during low water

Basin River User Potential impact

in summer in winter
Venta Gans | UAB Silo PavZupis high low
Venta Sruoja UAB Zemaitijos Zuvis moderate insigpaint

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 followimgracteristics 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 anderwisvels (SWL). Such
methodology is widely applied in the EU Member &saas well as in the USA. The
said characteristics should be assessed sepdi@tslyallow (<10 m) and deep (>10 m)
lakes. The assessment results serve as the basgefdifying the demand of water
abstraction. The indicators for the assessmentydfdfogical changes due to water
abstraction in lakes are provided in Table 50.

Table 50. Assessment of hydrological changes dwater 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 comprehensia@mafion about bathymetric
measurements and seasonal water level fluctuatidnwvater abstraction characteristics.
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However, no detailed information is available a@ thoment. The assessment of the
average annual water abstraction and the averatge lggel characteristics in the lake
identified only minor hydrological changes (changethe water level <10%).

Fish farming ponds and their impact

47. There are two commercial pond fish farming cames in the Venta RBD. The area
and other characteristics of fish farming pondspaoxided in Tables 51-53.

Table 51. Fish farming companies and area of isiming ponds in the Venta RBD

Pond are§ ha
Basin Fish farming company Annual fish | Certified for ecological
output*, kg fish farming Total
Venta | UAB Silo Pa¥Zupis 924 000 - 924
Venta | UAB Zemaitijos Zuvis 409 600 409.6 409.6

*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 ofitrads in the fish farming region in northern Lithisg

** Resolution No. 826 of the Government of the Rejoutdl Lithuania of 3 July 2001 on the approval of
the List of Commercial Fish Farming Ponds and Pérehs ( Zin., 2001, No. 58-2087);
*** Order of the Minister of Agriculture of the Repigbbf Lithuania on the approval the Rules for
Ecological Agriculture of 18 March 2003 (Zin., Nb21; 2004, No. 74-2561).

Table 52. Pond fish sales

Annual production sales, kg
Fisheries company 2005 2006 2007 2008 2009
UAB Silo PaZupis 98 300 167 300 267 700 150 000 364 (OO0
UAB Zemaitijos Zuvis 80 000 31200 45 000 45000 500

Source: Lithuanian Institute of Agrarian Economics

Following the data of the EPA for 2000-2008, theldy parameters of water emitted
from these fish farming ponds (concentrations BNy and Rya) seldom exceed

exceeded the allowable norms (Table 53). The aeeaagual load which enters water
bodies estimated on the basis of the annual voluhewater discharged and
concentrations of respective substances is providédble 54.

Table 53. Quality parameters of water emitted ffain farming ponds*

D6

to Rules for the
Issuing, Renewal and
Revocation of
Integrated Pollution
Prevention and
Control Permits (Zin.,
2002, No. 85-3684;
2005, No. 103-3829)

bodies

Receiving Annual BOD,, | Suspende| Total Total
Fish farming company water body volume of mgO,/| matter, | nitrogen,| phosphorug
water emitted, mg/l mg/l mg/l
thou. n?
UAB Silo PaZupis Gans River 2 756 0.2-2.5 3.5-14.0 | 4.2-6.9 | 0.022-0.12
Sona River 228 0.8-5.3 7.0-22.0 | 0.9-25 | 0.04-0.21
UAB Zemaitijos Zuvis|  Sruoja Rive 1 840 0.4-1.8 1.7-4.2 n.d. 0.009-0.
Allowable norms
(established pursuant| surface water - 7.0 15 5 0.4

**
annual average values
Source: experts’ estimati

ons
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Table 54. Average annual load which enters watdrdso

Fisheries company Receiving BOD,, tO, Suspended Total Total
water body matter,t | nitrogen, t| phosphorus,
t
UAB Silo PaZupis Gané River 3.72 24.1 15.3 0.20
Sona River 0.69 3.31 0.39 0.03
UAB Zemaitijos Zuvis Sruoja River 2.02 5.42 noadat 0.06
available

The amounts of total phosphorus and BOD water emitted from the ponds are
extremely low. Such amounts are typical of riveetsthes which are little affected by
anthropogenic activities, which raises doubts coring the sampling procedure.
Following the EPA requirements, during the release/ater samples must be taken at
least three times a week and discharge must beuneghsontinuously. Accordingly,
stricter control over sampling should be introdutethe fish farming ponds.

SECTION II. SURFACE WATER BODIES AT RISK

Water bodies at risk in the category of rivers

48. In the category of rivers, water bodies at sk those which are significantly
affected by water abstraction, straightening of fiver bed, HPP, and water quality
problems caused by anthropogenic pollution.

48.1. Water bodies at risk due to water abstractiom those which can undergo
significant changes of the hydrological regime dgriow water.

48.2. 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.

48.3. 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. However, no river affected bystraghtening or HPP is regarded a
water body at risk when monitoring data indicatesd status of biological quality
elements.

48.4. Water bodies at risk due to water qualityopgms include all water bodies which,
as forecasted, will continue failing the establ&shwiteria for good ecological and
chemical status even after the implementation o thasic measures, i.e. the
anthropogenic pollution impact will remain signditt despite the implementation of
the requirements of the Council Directive 91/271CERBf 21 May 1991 concerning
urban waste-water treatment (OJ, 2004 specialoaediChapter 15, Volume 2 p. 26)
(Urban Wastewater Treatment Directive) and the Cibubirective 91/676/EEC of 12

December 1991 concerning the protection of watgasnat pollution caused by nitrates
from agricultural sources (0OJ, 2004 special edjti@mapter 15, Volume 2, p. 68)
(Nitrates Directive), hence concentrations in révavill be exceeding the threshold
values of good ecological or chemical status ordgemlogical potential.

49. The following parameters indicative of physatemical quality elements were
used for the establishment of conformity of watedies to the criteria of good
ecological status:

49.1. average annual concentration of BGL3.3 mgQ/I;



49.2.
49.3.
49.4.
49.5.
49.6.
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average annual concentration of ammoniurogetn<0.2 mg/l;
average annual concentration of nitrate gene2.3 mg/l;
average annual concentration of total nitnag0 mg/l”;

average annual concentration of total phagsi®.14 mg/l;

average annual concentration of phosphatspbioous<0.09 mg/;

50. Water bodies at risk due to water quality peaid were identified on the basis of
quality monitoring data and matherahtimodelling
Mathematical modelling was used to assess preselfitipn loads and resulting

summary water

pollutant concentrations

in

rivers as well

as pbatn changes

concentrations after the implementation of thedbasasures.

results.

in pollutant

51. There are 104 water bodies with the total lergjt 1 521 km in the category of
rivers within the Venta RBD. Of these, 50 water ieead48%) were designated as water
bodies at risk. The length of the water bodiessktis 647.3 km.

The risk factors which determine the assignmentiva@r water bodies in the Venta
RBD to the risk group are given in Table 55 below.

Table 55. Water bodies at risk in the categoryiweérs in the Venta RBD and risk
factors; “1” indicates a risk

Risk factors
Basin I;MW Water HPF StraighteningWate.r quality problems Nl:‘rC\ilalg Lekngth
abstraction P0|r_1t D|ffu'_5e Causes arg O m
pollution | pollution | not known

Bartuva 0 0 0 |1 0 0 0 3 20.7
0 0 1 0 0 0 1 1 24.0

Sventoji | 0 0 0 |0 0 0 1 1 69.9
0 0 0 0 0 1 0 4 314
0 0 0 |1 0 0 0 28 302.4
0 0 0 |1 0 1 0 2 33.7
0 0 1 0 0 0 0 2 14.3
0 0 1 0 0 0 1 1 55.4
0 0 1 1 0 0 0 1 5.8

Venta
0 0 1 1 1 1 0 1 12.3
1 0 0 0 0 1 0 2 34.7
1 0 0 0 1 0 0 1 10.3
1 0 0 0 1 1 0 1 14.1
0 1 0 |1 0 0 0 1 10.3
0 0 0 0 1 1 0 1 8.0

Source: experts’ analysis results

51.1. Bartuva Basin

There are two HPP exerting a significant impactwaer bodies in the Bartuva Basin —
HPP in Skuodas and in Puodkaliai. Both HPP aretéacan the Bartuva River. so one
river water body, the Bartuva River, is designadsda water body at risk. Monitoring
data shows that biological parameters in the Bartia#l the good ecological status
criteria even upstream Skuodas and Puodkaliai HRRvever, the reasons of this
failure are not known at the moment.
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Three river water bodies were identified as watedibs at risk due to the river bed
straightening in the Bartuva Basin. The lengthheise water bodies is 20.7 km.

No water bodies at risk due to impacts of pointlyimn, diffuse pollution or an
aggregate impact of both point and diffuse polluti@ve been identified in the Bartuva
Basin. No significant impact of water abstracti@s lbeen identified either.

51.2. Sventoji Basin

One water body identified in the Sventoji Basinaisvater body at risk because of
concentrations of di(2-ethyhexyl)phthalate detectedbe exceeding the established
norms. No source of the HS has been identifiedtheocauses of the pollution are
deemed to be not known.

No water bodies at risk due to a significant impaictvater abstraction or HPP have
been identified in the Bartuva Basin. No water lsdit risk because of point pollution,
diffuse pollution or an aggregate pollution havemelentified either.

51.3. Venta Basin

The largest number of water bodies, as many asm3B8e Venta Basin are designated as
water bodies at risk because of the impact of edghtening. Their aggregate length
is 364.5 km.

Also, there are nine HPP in the Venta Basin exgransignificant impact on the
ecological status of rivers situated in Karai, Ukrinai, Vadagiai, UZventis, AldZiai,
UbiSke, Juodeikiai, Sablauskiai and Renavas. ImpactsR® idondition designation of
five river water bodies as water bodies at riskeifltotal length is 87.8 km.

Eleven water bodies in the Venta Basin have besssified as water bodies at risk due
to the impact of diffuse agricultural pollution. e have been identified in the
tributaries of the Venta: in the DabikinRinguva, Sventupis, ASva and Agluona. Here
concentrations of nitrate nitrogen fail the goodlegical status criteria. Point pollution
determines assignment of four water bodies toigkeaategory. One water body in the
Tausalas River is deemed to be a water body atbeslkuse of the impact of TelSiai
WWTP. It has been established that concentratidrenomonium nitrogen and total
phosphorus in the Tausalas River may be failinggtheed ecological status criteria even
after the reconstruction of TelSiai WWTP (i.e. ottuction of the basic measures under
the Urban Wastewater Directive). Calculations destraited that the DabikénRiver
should no longer suffer from a significant impatipollution after the implementation
of the basic measures under the Urban Wastewatectivie and construction of new
wastewater treatment facilities in Aknéenand Naujoji Akmen. However,
measurements performed at the water company A&snemmndenys demonstrate
significant pollution of the Dabikin even after having transferred the discharger of
Naujoji Akmere to the Agluona River. As a result, two water bgdie the Dabikia
River have been classified as water bodies atdiskto the impact of point pollution.
One water body in the Agluona River is a water batlyisk because of pollution by
Naujoji Akmere WWTP and surface (stormwater) runoff.

Also, concentrations of total phosphorus in the tdafownstream of Kuégai (due to
pollution by Kurg&nai WWTP) are currently failing the good ecologistus criteria.
However, pollution with total phosphorus is expéde go down to the allowable level
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after the implementation of the basic measures uthdeUrban Wastewater Treatment
Directive therefore the water body identified belwsenai has not been designated as
a water body at risk.

One water body in the Varduva River downstreamhefdischarger of the oil refinery

AB Mazeikiy nafta has been classified as a water boy at eskuse of concentrations

of di(2-ethylhexyl) phthalate (DEHP) found to becegding the established norms. No
source of the HS has been identified, so the canfste pollution are deemed to be not
known.

One water body in the GanRiver is suffering from a significant impact of tga
abstraction.

Four water bodies at risk in the Venta Basin astgagd to the category of HMWB.

River water bodies at risk due to the impact of Hifld bed straightening as well as
water quality problems within the Venta RBD are destrated in Figure 16.

N Rivers at risk due to water quality, impact of straightening
WJFE and hydropower in Venta RBD
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Figure 16. Rivers in the Venta RBD classified asewaodies at risk due to
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Source: experts’ analysis results

Supplementary measures have been provided for tdewe good ecological
status/potential of river water bodies at riskhia ¥enta RBD.

Water bodies at risk in the category of lakes and gnds

52. Water bodies in the category of lakes and pdrale been identified as water
bodies at risk when the critical values of totatrogen, total phosphorus and
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chlorophylla were exceeded: i > 1.80 mg/l, R > 0.060 mg/l, EQR of chlorophyll
a>0.33.

The ecological status of water bodies in the categb lakes and ponds was assessed
on the basis of the national monitoring data, thetadprovided 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 poiitytion in the water bodies of the
Venta RBD in the category of lakes and ponds.

53. 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 resttiwever, if no national monitoring
data on the indicators of a lake or pond in questias available and the modelling
results showed that the lake/pond should be orlarpnary 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

53.1. When there was national monitoring data abéel on the indicators of the
ecological status of a lake/pond, the lake/pond assigned to the ecological status
class indicated by the monitoring data. In suchedags modelling and study findings
were not taken into account.

53.2. When there was no national monitoring datailalvle 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.

53.3. When there was no national monitoring datailalvle 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.

53.4. When there was no monitoring data availabtkalake 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.

53.5. 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.

53.6. 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 lakethe Venta RBD and their risk factors
are listed in Table 56.
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Table 56. Water bodies at risk in the categorya&és; “1” indicates risk factors

_ Area Risk factors
Sub-basin | Lake / pond Kkm?2. Diffuse Point Potential impact o Other
pollution pollution historic pollution reasons

1
Lake Birzulis 1.19 1 1
Lake Gludas 0.533 1
Lake Mastis 2.717 1 1

Venta Lake Paezen 1.514
ezeras 1
Lake Tausalas 1.905 1
Kivyliy pond 0.768 1
Sablauski pond 1.116 1 1
UbiSkés pond 0.754 1 1

Bartuva Mosedzio | pond 0.542 1

Source: experts’ analysis results

Following the modelling results for pollution loadi®m diffuse and point pollution
sources, the main factor which determines lowen th@od ecological status of ponds
Kivyliy, Ubiskes and Mos&dzio | is diffuse pollution. UbiSki pond is also significantly
affected by point pollution (67% of the total pdian load).

Ecological status poorer than good in lakesé¢din; ezeras and Tausalas may be
determined by historic pollution (modelling resusisggest good ecological status of
these lakes).

Following the modelling results, the ecologicaltssaof Lake Paezeriezeras should
also be good; however, monitoring data (2009) atake study findings indicate poor
status. The level of Lake PaeiemZeras was lowered in 2008 as a result of the
reconstruction of the dam (this lake was formedrbgoundment). Consequently, the
eco-system was destabilised, which could be refteict the monitoring data of 2009.

Poor ecological potential of Lake Birzulis could Hetermined by resuspension of
biogenic substances accumulated in bottom sedimntdasthe water and significant
drop in the water level (the water level was lovigdl.5 m). In addition, the lake may
be affected by diffuse pollution (the modellinguks suggest that the lake is subject to
certain pressures although its ecological stataaldhstill be good.

Causes conditioning poor ecological status of Lak&das are not known.
Mathematical pollution load modelling results irate that the status of the lake should
be high. However, following the lake study findingemetimes fish deaths occur in this
lake during prolonged ice cover periods. No momigpdata is available on the quality
parameters of this lake. Hence, monitoring of ptysihemical and biological quality
elements parameters would enable a more accursdssasent of the ecological status
of the lake.

Pollution load modelling results suggest high egmlal status/potential dfake Mastis
and Sablauski pond; according to both monitoring data and lakel\s findings (for
Lake Mastis), the ecological status/potential & tater bodies is lower than good. It
should be noted that, following the modelling dg@t@int pollution in these water bodies
account for 45-47% of the total pollution load #iar(although as such it should not be
exerting a significant impact). The status of Ladkastis may also be materially affected
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by pollutants transported with surface runoff frone urban areas. Also, it is highly
likely that the lake is being polluted with domestivastewater discharged from
households illegally connected to the surface ruoflection system. The causes
determining poorer than good ecological potentiécdablauski pond are not clear.

N Lake and reservoir water bodies at risk in Venta RBD

Latvija

. Lielupés UBR

7

Nemuno UBR

1 asin districts (RBD)
Basins and sub-basins

Municipality boundaries

Figure 17. Lakes and ponds in the Venta RBD cleskds water bodies at risk
Source: experts’ analysis results

Supplementary measures have been provided for tueww good ecological
status/potential of water bodies at risk in theegaty of lakes and ponds in the Venta
RBD.

SECTION IIl. IMPACT OF ECONOMIC ACTIVITIES ON GROUN DWATER
WELLFIELDS

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

General description

54. A guantitative impact of diffuse pollution ohadlow groundwater is demonstrated
in maps of increased concentrations of individuablges of its hydro-chemical
composition in shallow groundwater as comparecdéir tbackground (natural) values,
which illustrate the extent of contamination of l&h& groundwater with a specific
polluting substance in a certain place. The maps lma prepared using maps of
technogenic loads and average concentrations dftasan different types of land use.
Such maps, which demonstrate increased concemsatibnitrates and ammonium in
shallow groundwater of the Venta and neighbourii@PRdue to impacts of diffuse
pollution, are given in Figures 18 and 19. The m&tp®w that the concentrations of the
said nitrogen compounds do not exceed the standérdisnking water at the regional
level. The nitrate concentration in shallow grouatkv is close to the maximum
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allowable concentration (MAC), which is 50 mg/l,dathe ammonium concentration
totals to 2.44 mg/l exceeding the MAC a few tim@$ (mg/l) only in certain localities
(mainly in wells in urbanised areas). However, tisisisually a pollution problem of
dug wells constructed in an inadmissible place fribi point of view of hygienic
requirements, and not of the shallow groundwatgsrla

55. A quantitative impact of shallow groundwatefeafed by diffuse pollution on
surface water within the Venta RBD was assessedgusiathematical 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 nitrogemataitnitrogen, 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 thea/RBD are provided in Table 57.

Table 57. Simulated leaching of pollution with b groundwater to surface water
bodies in the Venta RBD

Simulated shallow . . .
River basin Area, knf groundwater flow Parameter e (Bl i
groundwater, t/year
module, I/s/krf
NO; 19.8
NH,4 2.68
PO, 1.02
Sventoji 390.03 1.04 Notal 6.51
N-NO3 4.47
N-NH, 2.04
P-PQ 0.33
NO; 74.32
NH,4 10.07
PO, 3.84
Bartuva 748.75 2.03 Niotal 24.45 (5.4)
N-NO3 16.78
N-NH,4 7.67
P-PQ 1.25(8.4)
NO; 345.64
NH,4 46.83
PO, 17.84
Venta 5137.29 1.38 Niotal 113.73 (4.6)
N-NO3 78.05
N-NH, 35.68
P-PQ 5.80 (6)
NO; 439.76
NH, 59.58
. PO, 22.70
TOtaIRISS/-ema 6276.08 1.44 Neoga 144.69 (5)
' N-NOs 99.3
N-NH, 45.39
P-PO, 7.38 (6,6)

* The figure given in brackets is percentage ofagregate load from all potential pollution sogrce
within the entire river basin, which was calculatedhe MIKE BASIN surface water model. Source:
modelling results of 2010.
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The average increase of nitrate concentrationkalia@v groundwater in Venta RBD as
a result of the impact of diffuse pollution is 9 fpgnd of ammonium — 0.33 mg/l. In
this RBD, natural territories with background comications of nitrates and ammonium
(NO; — 1.55 mg/l, NH — 0.21 mg/l) take the area of 1 883%ie. almost one third of
the RBD area. The largest part of the area (43%)be®n subject to diffuse pollution
from agricultural fields situated in clayey soilshere the average concentration of
nitrates is higher by 8.12 mg/l and that of ammoniu by 0.22 mg/l as compared to the
background values. 8% of the area is taken by altwr@l fields situated in sandy soils,
where the average concentration of nitrates in@hajroundwater 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). Urbaniseeaa where the most significant
impact of diffuse pollution on shallow groundwaiteobserved occupy as little as 3% of
the total RBD area. Here the average concentrationtrates exceeds the background
values by 43.59 mg/l and totals to 45.14 mg/l,dbecentration of ammonium exceeds
the background values by 2.21 mg/l and totals44d g/l

The amounts of pollutants leaching to surface whtglies with groundwater given in
Table 58 show how much of these compounds entdacguwaters as a result of
groundwater—river interaction. The entry of thedsedompounds 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 Venta RBAUEith 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
4.6-5.4%, the amount of phosphate phosphorus -6-8#4% of the total amounts of
these pollutants in the individual basins of thendMeRBD. Hence, even without
considering the said destruction and other prosesskich reduce concentrations of
pollutants leaching from shallow groundwater intoface water, it can be maintained
that there are no groundwater wellfields which wiopibse risk to surface water bodies
in the shallow aquifer within the Venta RBD (the amts of pollution leaching with
shallow groundwater does not exceed 50% of thé &wteount of pollution of surface
water indicated in the EC guidelines). Having imdhthat concentrations 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 grountlevas 0.51 mg/l, its concentration in
a river during the minimum flow is 0.2 mg/l), thetaal impact of diffuse pollution of
shallow groundwater on surface water would be éoeer.

Figure 20 demonstrates distribution of the leachafigtotal nitrogen with shallow

groundwater in each simulated river along the enbed depending on filtration
properties of the shallow aquifer, concentratiorpoflutants in shallow groundwater,
and the flow gradient. The size of the calculatémths in the model is 0.5x0.5 km,
which means that the figures given in the map sti@amagnitude 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 Venta, VirgyWadakstis, Bartuva, where agricultural
or urbanised areas are located in the neighbourbbtk river slope. In many of these
areas, the annual leaching of the said pollutamta river stretch of 500 m totals to
0.075-0.1 and more tonnes.
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Impacts of point pollution

56. The most important and potentially most dangembjects of point pollution in the
Venta RBD, as in other districts, are animal husibancomplexes. Other large
potentially polluting objects situated in this RBBclude the cement company AB
Akmenés cementas, iBingé oil terminal and oil refinery AB Mazeilginafta. However,
a sufficient amount of data on groundwater stasuaviailable only at the oil refinery
adn some of its objects.

According to the data of LGS, two complexes wereligtd in 2004-2007 within the
Venta RBD, situated in Akmerdistrict (UAB Skabeiki agrofirma) and TelSiai district
(UAB Eigirdziy agrofirma) (Figure 21). Although programme monitgr of
groundwater is performed in these complexes, ndnkeon has a sufficient amount of
data to be able to analyse groundwater pollutiends. No comprehensive groundwater
pollution studies or monitoring had been conduttext previously either.
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Figure 21. Animal husbandry complexes where daé@aslable on pollution of shallow
groundwater

Accordingly, only groundwater monitoring data ashik from other complexes situated
in the RBD, which is also very scarce, can be imebkhe data indicates that even such
source areas of intensive pollution of groundwatgranimal husbandry/pig breeding
complexes (AHC) and agricultural irrigation fields all known cases are only local

epicentres of pollution: facts demonstrate thaiypioin does not spread further than
100-150 m from the pollution source centre. Havimgnind that sanitary protection

zones (SAZ) of slurry application fields of animialsbandry complexes vary between
50 m (when wastewater is injected into the soij 260 m (when high pressure and low
pressure sprinklers are used), it is obvious thanehighly polluted shallow

groundwater in such fields will not leach from taeea of the AHC and a respective
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slurry application fields, i.e. will not exert amggative impact on shallow groundwater
in the neighbouring areas.

The same data suggests that a negative impact & AR groundwater even in
irrigation fields with a very high level of pollan is noticed maximum at the depth
of 20-30 m.

Still, even the available scarce information and Itrannual hydro-geological
experience allows maintaining that the impact ofiyged shallow groundwater on
surface water will be only minor almost in all casend definitely lower than the said
impact of surface outwash or drainage runoff duthéofollowing reasons:

56.1. As a result of self-cleaning processes, singects will not pollute surface water
sources located farther than 100 m away from theserces because shallow
groundwater will already be clean from pollution.

56.2. Shallow groundwater would noticeably pollsiteface water only in the event of a
high level of pollution of shallow groundwater ihet vicinity of the surface water

source, i.e. when the concentration of a pollutarghallow groundwater exceeds the
one in surface water tens or even hundreds timeseMer, such single, momentary
cases of pollution have been registered only emadomplexes.

56.3. Less polluted shallow groundwater can polkiigace water when the amount
of the outflow of shallow groundwater to the sudawater source is equal to its
discharge. Since shallow groundwater outflow mosluégely exceed several litres per
second per square kilometre, only very small steeamreclamation ditches which

cross a sufficiently large pollution source (1%aon larger) can be polluted. However,
comprehensive and long-term special investigatamesrequired to be able to estimate
this pollution separating this “underground” poitut of surface water from its direct

pollution which occurs during irrigation of suclelis.

Groundwater monitoring of a certain scope has lpsgformed on the territory of the
oil refinery MaZzeiky nafta and in the neighbouring area since 1990ervbyy the
status of groundwater on the territory of the comypand a thermal power plant in the
vicinity of the oil refinery as well as in the wigdlld of the company Mazeikinafta.
Contamination of groundwater with petroleum produ@P) in a sufficiently modern
company is monitored only in an few places (a cewglwells out of several dozens)
where it is difficult to avoid such contaminatiorgmely: 1) in PP loading platforms; 2)
in the main stock of PP tanks (petrol and liquidrgeum oil). The monitoring data
shows that contamination of groundwater with PHgeast in the area of platforms, is
rather old: similar concentrations of BTEX (benzeiéuene, ethylbenzene and xylene)
were registered in well No. 27886 in 1990-1991 enaell No. 27904, which replaced
the former one, in 2004-2008: 2.3-63.5 mg/l in R8886 and 1.8-54.9 mg/l in No.
27904. Higher groundwater contamination was reggsten well No. 27903 located in
the area of petrol tanks, where concentrations T varied between 42.4 mg/l and
242.6 mg/l. It should be noted that the latter mmaxn concentration was registered in
2008. Contamination of groundwater with BTEX in theea of liquid petroleum oil
tanks has always been significantly lower and kedalo mere 0.024-3.84 mg/l.

However, no BTEX have been detected in the remgimialls located on the territory
of the company, or their concentrations are extheiogv (hundredths of milligram). In

general, pollution can hardly be traced in thesdswe.g. concentrations of chlorides
nowhere exceed 10-38 mg/lI and those of sulfatesotiexceed 90 mg/l. Values of the
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permanganate index are higher, sometimes reactngslmg/l Q, concentrations of
hydro-carbonates are also high (up to 500-700 mgH)ch is usually connected with
degradation of petroleum products in the soil.

Multi-annual shallow groundwater and surface watenitoring results on the territory
of another object of Mazeikiai oil refinery, a pawsant, demonstrate only slight and
local contamination of shallow groundwater and ttostamination does not progress.
Concentrations of petroleum products in shallowugdwater doe not exceed tenths of
milligram in one litre. The maximum concentratiohcblorides and sulfates here are a
little higher and total to 100-200 mg/l, and ashstley are still lower even than the
amounts set in the Hygiene Norm for drinking waldre amounts of ammonium (up to
16.3 mg/l) and non-oxidized organic matter (OM) awher high in shallow
groundwater in the vicinity of sludge ponds: hdre values of the Permanganate Index
and bichromate number go up to 17 mg/l efa@d 150 mg/l of @ respectively, and the
concentrations of hydro-carbonates, which are gis & 750 mg/l, indicate rapid decay
of the OM. Hence it can be concluded that such|l@oetamination of shallow
groundwater with non-toxic substances does not pogehreat to surface water.

Since Mazeikiai oil refinery and the neighbourimgas are located in the zone of the
source of deeper aquifers, which are comparatiwegll isolated from shallow
groundwater hence there is no threat of pollutibthese aquifers. Accordingly, here it
can also be maintained that pollution of shallowugidwater in the object of the oil
refinery Mazeiki nafta is of point, or local character (stays witkie territory of the
company) and as such does not pose any threatitoesoof drinking water or surface
water.

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

57. Abstraction of groundwater from confined aquafeeduces their piezometric
surface and increases the vertical flow of grourtdwavhich is one of the sources of
groundwater resources, deeper down and thus redigcestflow to rivers and other
surface water bodies.

The main productive aquifer in the Venta RBD, PamrFamenian complex, occurs
deep and is sufficiently well isolated from surfacater. In the entire area of the RBD,
except for its northern part, this complex is cedewith a regional aquitard of Lower

Triassic clay deposits. Quaternary intermoraindfargioccur locally and produce only

small volumes of water. Hence the impact of deepefined aquifers on surface water
bodies is only minor. A quantitative assessmentbsEamade by comparing the modules
of groundwater resources in the Venta RBD whichabstracted today and which are
planned for the future (Table 58).

Table 58. Modules of present and prospective graatel resources in the Venta RBD

Volume of groundwater

resources planned for

abstraction in 2015 (ffd)**
/ module (I/skm?)

Volume of current
GWB Area, knf groundwater abstraction
(m/d)* / module (I/km?)

Venta GWB of Permian-

: : 6 276.08 20 933/0.04 34 300/0.06
Upper Devonian deposits

Source: Register of the Earth Entrails of the LG8 SWECO-BKG-LSPI
* Average of 2008-2009; ** Data provided by SWEC®B-LSPI
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The data provided in the table above shows thattbeules of groundwater resources
which are currently exploited and those which desmiped to be abstracted in future are
tenths and hundredths of I/s/knThis means that even if all groundwater resources
were formed only at the expense of decrease ofnglkeater outflow to rivers, this
decrease would not exceed the said figures. Itlearcthat exploitation of deep
groundwater aquifers in this RBD practically canf@ve any impact on shallow
groundwater and surface water.

A guantitative impact of groundwater abstractionthie neighbouring countries (Latvia)
on shallow and deeper groundwater within the VERBD was assessed using a
mathematical modelling method. A mathematical madeluded all major productive
confined aquifers: Quaternary intermoraine aqujfagsiiferous formations of the Upper
Permian, Famenian and Permian-Famenian complegin&tiaquifer, Plavinas|gtras-
Tatula and Kupiskis-Suosa) and Sventoji-Upninkaiifegs (complexes).

The modelling established that groundwater abstradh the neighbouring countries
(Latvia) will not exert any negative impact on thtatus of groundwater bodies within
the Venta RBD.

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

58. The conclusion on the impact of groundwatetrab8on on surface water bodies is
supported by results of the simulated prognosticaehese of the groundwater table when
wellfields in the Venta and neighbouring RBD aredisit the discharge which meets
the abstraction demand in 2015.
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Figure 22. Simulated prognostic decrease of groateivwable in the Venta RBD‘ in
2015 as a result of the use of confined aquifers
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The modelling results demonstrated in Figure 22vatghow that the use of wellfields
within the Venta RBD at the prospective dischameel of 2015 practically does not
have any impact on the groundwater table — the |ate decrease of the groundwater
table within the entire territory of the RBD is notver than 1 cm. Somewhat lower
decrease (2-3 cm) is expected only in the vicimtyMazeikiai where the regional
aquitard of Triassic deposits becomes pinched odttle prospective discharge in the
wellfields is almost twice higher than the preseme. Figure 22 also demonstrates bogs,
marshes and wetlands included in the NATURA 2000vaik within this RBD — in
none of them the prognostic decrease of the groateiwtable exceeds 1 cm. This
means that there are no groundwater wellfields iwithe Venta RBD which would
have an adverse impact on the status of surfacer watlies and/or terrestrial systems
dependent on groundwater.

CHAPTER IV. PROTECTED AREAS

59. Pursuant to the Law of the Republic of Lith@anoh 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 proteetinl use mode.

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

Particularly protected areas lying within Venta RBiRe up 84 726 ha, or about 13.5%
of the total area of the basin (Table 60) and drtle@ below the national average. The
Venta RBD contains relatively less reserves andgdfiere polygons. The percentage of
state parks corresponds to the national averagdhencelative area of strict reserves
(mainly because of Kamanos strict nature reseiwvenore than twice larger than the
national average (Figure 23).

Table 59. Categories and areas of protected andhe Venta RBD

Ratio with
Percentage of the
Categories and types of protected areas Number a*Ah@) | protected areas ,
. country’s
in the RBD
average
Strict nature reserves and small strict reseryes 1 3935 0.63 >
Natural and complex reserves 28 9631 1.53 <
Recuperational plots - - - <
National parks 1 7 665 1.22 <
Regional parks 4 52 311 8.33 >
Biosphere reserves - - - <
Biosphere polygons 3 11 038 1,76 <
Total: 37 83 513* 13.30 <

* The area of reserves situated within biosphesemes was subtracted from the total area.
Source: Data provided by the State Service fordetet 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 estabish protection, management and
control of the protected areas. Activities that n@use damage to the protected
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complexes and objects are prohibited in protectedisa 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 regjolass.

Strict nature reserves

60. There is one state strict reserve in the VBatsin — Kamanos strict nature reserve.
It was established in 1979 and occupies the aréa985 ha. Kamanos nature reserve
(both the reserve itself and the protection zoneewncluded into the List of Wetlands
of International Importance of the Ramsar Conveniixd Wetland on 20 December
1993.

Strict reserves are areas subject to the stripteséction. The main mode of land use in
these areas is conservational, economic actiatieprohibited.
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Reserves

61. Reserves — both state ones (Table 60) and Sitsded in state parks — play an
important role in preserving the landscape andoigiohl diversity within the Venta
RBD.

Table60. State reserves in the Venta RBD

Reserve Reserve type Area, ha Municipality

1. | Apuolé landscape 318 Skuodas distr.

2. | Germantas landscape 924 TelSiai distr.

3. | Plinksiai landscape 1261 Mazeikiai distr., TelSiali
distr.

4. | Ruskiai landscape *125 Rietavas

5. | Varduva landscape 469 MaZeikiai distr.

6. | BuoZnai geomorphological 733 Plung distr., TelSiai
distr.

7. | Gésalai geomorphological 325 Skuodas distr.

8. | Varpugnai geomorphological 289 Siauliai distr.

9. | Vilkaidiai geomorphological *498 Plung distr.

10/ Serk3g hydrographical 220 MaZeikiai distr.

11] Virvyté hydrographical 348 TelSiai distr.

12| PaVirvyti botanical 64 Akmere distr.,
MaZzeikiai distr.

13/ Svende botanical *179 Siauliai distr.

14| Bartuva zoological (ichtiological) 478 Skuodas dist

15/ Vijoliai zoological (entomological *9 Siauliai distr.

16) Gelz botanical 949 Siauliai distr.

17] Laumiai botanical 254 Skuodas distr.

18] Margininkai botanical 1 303 Skuodas distr.

19/ Suctnai botanical 110 Kretinga distr.

20/ Girkartiai telmological *11 Akmea distr.

21| Karniskies telmological *71 Akmere distr.

22] Paleve telmological 451 Kelne distr.

23] Sernyr telmological 121 Mazeikiai distr.

Total 9510

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

State parks

62. State parks make up the largest share of titeqted areas system. The state parks
situated in the venta RBD include Venta RegionakPaart of Zemaitija National Park,
and parts of Kurtutnai, Salantai and Varniai Regional Parks (Table 61)

Table 61. State parks in the Venta RBD

State park Area, hal Municipality

1. | Zemaitija National Park *7 665 Pluaglistr., Skuodas distr.

2. | Kurtuvénai Regional Park *7 628 Kekndistr., Siauliai distr.

3. Kretinga distr., Plungdistr.,
Salantai Regional Park *6 445 | Skuodas distr.

4. Kelme distr., Silak distr., TelSiai
Varniai Regional Park *28 303 | distr.

5. Akmere distr. MaZeikiai distr.,
Venta Regional Park 9935 | Siauliai distr.

Total | 59 976

* 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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Biosphere monitoring territories

63. Biosphere monitoring territories are dividetbibiosphere reserves and biosphere
polygons. There are no biosphere reserves witlgirvdnta RBD.

Table 62. Biosphere monitoring territories in thenta RBD

Biosphere polygon Area, hg Municipality
1 | Biosphere polygon of AgsRiver 325 Skuodas distr.
2 | Biosphere polygon of Gubernijos forest *4 670 Jkisiglistr., Siauliai distr.
3 | Biosphere polygon of Plinkgiforest 6 043 MaZzeikiai distr., TelSiai distr.
Total | 11 038

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

Network of NATURA 2000 sites

64. NATURA 2000 is a network of protected areastlom territory of the European
Union, which covers natural habitats and specieg #re very important for the
biological diversity of Europe. The network is deped by implementing the
requirements of Directive 2009/147/EC of the Eump®arliament and of the Council
on the conservation of wild birds of 30 Novembe02@OJ 2010 L 20, p. 7-2%Birds
Directive) and Council Directive 92/43/EEGn the conservation of natural habitats and
of wild fauna and flora of 21 May 1992 (OJ 2004 sakedition, Chapter 15, Volume
2, p.102) (Habitats Directive). Both directivesquee establishment of special
protected areas for conservation of certain biaaigspecies or important habitats.

The network of NATURA 2000 sites in Lithuania haseh developed incorporating it

into the existing national system of protected sré@ date, the status of NATURA

2000 sites has been granted mainly to the exigtmugected areas (reserves, strict
reserves, national and regional parks) or partetie

There are 7 areas of importance for the conservatidirds (Table 63) and 39 areas of
importance for the conservation of habitats withie Venta RBD (Table 64).

Table 63. Areas of importance for the conservatibbirds in the Venta RBD

Site of importance for the conservatian Area, ha Municipality
of birds
1 | Ap% River valley 325 Skuodas distr.
2 | Birzulis-Stervas wetland complex 3620 TelSiaidist
3 | Old valeys of rivers Erla and Salantag *940 Skualiss., Kretinga distr.
4 | Kamanos bog ** 6412 Akmendistr., Mazeikiai distr.
5 Mazeikiai distr., Plungdistr.,
PlinkSiy forest 6 043 TelSiai distr.
6 Akmere distr., MaZeikiai distr.,
Venta River valley** 3356 | Siauliai distr.
7 | Zemaitija National Park** *7 665 Plurgdistr., Skuodas distr.
Total | 28 361

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

** Overlaps with the area of importance for the servation of habitats.

Source: Data provided by the State Service fordetet Areas for 2010 and distributed in the RBD by
experts.
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Table 64. Areas of importance for the conservabibnabitats in the Venta RBD

Area of importance for the S
conservar'iion of habitat Area, ha Municipality
1. | Ankanty bog 420 TelSiai distr.
2. | Sventoji (Baltic) River 27 Kretinga distr., Palartgavn
3. | Bulény bog 113 Siauliai distr.
4. | Surroundings of Galvydigk 965 Kelng distr.
5. | Lake Gelzis 23 TelSiai distr.
6. | Gerbenisks bog 99 Kelra distr., Siauliai distr.
7. | Lake Germantas 157 TelSiai distr.
8. | Gumbakiai exposure 1 Akmeidlistr.
9. | Juodes forest 956 Kelrdistr
10/ Kamanos bog** 6412 Akmendistr.
11| KaralmisSkio old forest 409 Keléendistr.
12] Laumiy forest 254 Skuodas distr.
13| Luoba River 458 Skuodas distr.
14| Moteraitis meadows 17 TelSiai distr.
15] Palevio forest 451 Kelra distr.
16| ParSezerio-liksto wetland complex 2876 Sikadlistr., Tel3iai distr.
17| Surroundings of Purviai village 149 Akmedistr., MaZeikiai distr.
18] Purviy forest 121 Akmetdistr., MaZeikiai distr.
19/ RimSires forest 21 Skuodas distr.
20/ Surroundings of Senosigpgiltis village 70 Kretinga distr.
21] Spidé meadows 21 Kelindistr., TelSiai distr.
22 Meadows of Sughai 110 Kretinga distr.
23] Svilé springs 2 Kelma distr.
24 Svirkartiai exposure 0,1 Mazeikiai distr.
25| Satrija meadows 28 TelSiai distr.
26] Saukliai boulder area 73 Skuodas distr.
27] Serk3r River 230 Mazeikiai distr.
28] Sventoji River valley at Margininka 155 Skuodasidis
29| Varduva River 469 MaZeikiai distr.
30] Varpueny forest 289 Siauliai distr.
31} Venta River** 179 Akmea distr., MaZeikiai distr.,
Siauliai distr.
32/ Venta River valley upstream of Papil 73 Akmere distr., Siauliai distr.
town
33] Venta River valley upstream from 13 Akmert distr.
Venta village
34/ Venta River valley downstream of 78 Akmert distr.
Papik town
35] Vidgirio forest 33 MaZeikiai distr.
36/ ViSett River 2 MaZeikiai distr.
37) Zemaitija National Park ** *7 665 Plugg r., Skuodas distr.
Total | 23 419

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

** Overlaps with the area of importance for the servation of birds.

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

The legal basis of the NATURA 2000 networks is ti#d directives: Birds Directive
and Habitats Directive. The EU environmental pokrnsures effective maintenance of
unique biological diversity throughout Europe adlwas the same legal obligations for
all EU Member States in protecting the sites inocgied in the NATURA 2000
network.
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Sanitary protection zones of wellfields

65. As on 1 April 2010, 170 wellfields located letVenta RBD were registered with
the Register of the Earth Entrails of the LGS (IFgg4). The largest ones are wellfields
in TelSiai, Mazeikiai, Kurénai, Skuodas and Naujoji Akm&towns.

Pursuant to the Procedure for the Approval of EvquoSolid 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 provisiohghe 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) and thosavidled in Chapter XX “Sanitary
protection zones of groundwater wellfields” of tB@ecial Conditions of Land and
Forest Use approved by Resolution No. 343 of the#e@oment of the Republic of
Lithuania of 12 May 1992 (Zin., 1992, Nr. 22-65&fter the approval of a special plan
for the SPZ of a wellfield, the special land usendibons are entered in the Real
Property Cadastre and Real Property Register poirdaathe procedure laid down in
Article 22 of the Law of the Republic of Lithuanéam Land (Zin., 1994, No. 34-620;
2004, No. 28-868) and the Regulations of the Reapétty Cadastres of the Republic
of Lithuania approved by Resolution No. 534 of thevernment of the Republic of
Lithuania of 15 April 2002 (Zin., 2002, No. 41-1538005, No. 80-2899). This is an
important requirement because it ensures applicatib restrictions on economic
activity within the SPZ.

The number of the SPZ of public water supply wellfs in the State Geological
Information System during the period 2003-2009Ikediato 89. SPZ for these wellfields
abstracting more than 100%uay on average, SPZ have been defined or establish
pursuant to the provisions of paragraph 20.2 of lthkuanian Hygiene Norm HN
44:2006. For wellfields abstracting less than 10&/day on average, pollution
restriction belts have been established within 56am the well pursuant to paragraph
20.1 of the said Hygiene Norm.

SPZ for three wellfields — Siaulil (Lep3iy), Siauliy Il (Birutés) and the one of the dairy
food company Zemaitijos pienas — have been esheddlign the Venta Basin observing
the Lithuanian Hygiene Norm HN 44:2006.
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CHAPTER V. MONITORING AND STATUS ASSESSMENT OF WATE R
BODIES IN THE VENTA RBD

SECTION I. SURFACE WATER BODIES

66. Pursuant to the requirements of the Law ofRbpublic of Lithuania on Water, the
status of surface water bodies is assessed threugbeillance and operational
monitoring of water bodies and, if needed, invegtg monitoring.

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

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

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

68. Taking into account the monitoring site andithportance of information in respect
of the entire river basin district, surveillancemtoring was subdivided into two types:
intensive (conducted every year) and extensive dgcted twice during the

implementation of the management plan in a RBD).

Surveillance intensive monitoring sites were seldct

68.1. in the major rivers of the basin;

68.2. in transboundary water bodies situated abtinder;

68.3. in water bodies suffering from significantiagltural pressures;
68.3. in reference water bodies (unaffected byrapthgenic pressures);
68.4. in other water bodies of national significanc

69. Surveillance extensive monitoring is carriedt éor 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.

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

71. 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.

72. 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 tot@4f Water bodies in the category of
rivers, 20 water bodies in the category of laked ponds have been identified within
the Venta RBD. Consequently, the task of the moinigoprogramme is to reflect the
status of all 124 water bodies in the Venta RBDtfAis end, monitoring of all required
quality elements has been provided for and has baered out in accordance with the
General Requirements for the Monitoring of Watedigs approved by Order No. 726
of the Minister of Environment of the Republic ofthuania of 31 December 2003
(Zin., 2004, No. 10-290), which specify only thenmium monitoring frequency. An
exception is provided only for the minimum frequgmé the monitoring of parameters
indicative of biological elements: macrophytesdihwater bodies, except for reference
condition sites), fish fauna and zoobenthos (inrewhbdies in the category of lakes and
heavily modified lakes, except for reference cadoditsites). Macrophyte communities
are one of the most inert ones among biologicahetgs, their reaction to qualitative
changes in their living environment is exceptionpallow. The water exchanger rate is
much lower in lakes and ponds than in rivers, hetm@munities of fish fauna and
zoobenthos also change very slowly. Consequerdiygmeters indicative of biological
elements are sufficient to be monitored once inys&rs in such specific cases, and not
once in three years as provided for in the GerRegjuirements for the Monitoring of
Water Bodies (Zin., 2004, No. 10-290). Such momirfrequency is deemed to be
sufficient to be able to assess changes in thesstditbiological quality elements.

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

73. 104 water bodies were identified as fallingpitihe category of rivers (including
heavily modified and artificial water bodies) withihe Venta RBD. If monitoring sites
are established in each water body, the monitonetgvork would become too wide.
Consequently, the development of the monitoringvoet took into account the fact
that a number of water bodies in each sub-basisiaréar by their typology, status and
factors conditioning the status. In order to strig@@nthe monitoring network, water
bodies were grouped on the basis of their typolestgtus and factors determining the
status. At least one monitoring site was selectd efach group of water bodies
assuming that such one monitoring site represéetstatus of all water bodies within
the group. Such grouping of water bodies for mamitp purposes was performed in
respect of water bodies at high and good ecologitatus and maximum and good
ecological potential as well as water bodies wipar@rer than good status is determined
by the bed straightening. For example, when a rodng site is in a water body of
Type 1 at high ecological status, it is assumedl tthea monitoring data of this site will
reflect the quality of all water bodies of Type tlhaggh ecological status in a respective
basin. Individual operational monitoring sites wenevided for in respect of other
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water bodies where poorer than good ecologicalistat conditioned by HPP impact,
diffuse and/or point pollution.

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 which are not included in the surveillandensive monitoring networks and the
ecological status of which is currently lower thgood, meanwhile surveillance
monitoring should be carried out for the remainiveger bodies.

The programme of monitoring of all water bodieshe category of rivers (including

heavily modified and artificial water bodies) inetiventa RBD covers 51sites.
Surveillance intensive monitoring should be carpetlin 8 sites, surveillance extensive
monitoring — in 22 sites, operational monitoringn-21 sites. 2 sites in the surveillance
intensive monitoring programme are planned for stigating agricultural impact. The

surveillance intensive monitoring programme alsoudes observations in the river
flowing into the Baltic Sea (1 site), transboundawmers (3 sites, one of which is also
intended for observing agricultural impact) andhie main tributaries (3 sites).

The number of monitoring sites for rivers in thent&e RBD is provided in Table 65
below.

Table 65. Type and number of monitoring sites feens within the Venta RBD

Number of surveillance intensive monitoring Number of Number of
Basin _ sites . _ surveilla_nce operatiqnal
Total in rivers subject to agricultural extensive monitoring
pressures monitoring sites sites
Venta 5 2 14 19
Bartuva 2 0 5 2
Sventoji 1 0 3 0
Total: 8 2 22 21

Source: experts’ data

Network of monitoring sites for lakes and ponds

74. 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 in the Venta RBivers the total of 20 water bodies
(including ponds and heavily modified Lake BirzilisSurveillance intensive
monitoring (monitoring of reference conditions) altb be carried out in 1 lake,
extensive monitoring — in 5 lakes. Operational nammg is required for 2 lakes,
investigative monitoring — in 4 lakes. Surveillareogensive monitoring is planned for 4
ponds, operational monitoring — for 3 ponds anceatigative monitoring — for 1 pond.

The number of monitoring sites for lakes and pondkin the Venta RBD is provided
in Table 66 below.
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Table 66. Type and number of monitoring sites &kek and ponds within the Venta

RBD
Monitoring of lakes Monitoring of ponds
Basin Surveillancq Surveillancel Operation| Investigati| Surveillance| Operatio| Investigati
intensive | extensive al ve extensive nal ve

Venta 1 5 2 4 1 2 1
Bartuva - - 2 1
Sventoji - - 1

Total: 1 5 2 4 4 3 1

Source: experts’ data

Monitoring programme for rivers, heavily modified and artificial river water

bodies

Surveillance intensive monitoring

75. Frequencies of the monitoring of parametergcative of all quality elements were
established so as to ensure a high level of dathdemce and precision. Hydrological
regime and general parameters for physico-chengleahents shall be measured 12
times a year (every month) in all intensive sufaeite monitoring sites, and
concentrations of the main ions shall be monitosdthe same frequency in
transboundary rivers and in the main tributarieschlSmeasurement frequency and
continuous measurements in the same monitoring svi# ensure a high level of
confidence in the assessment of natural and arajespc changes.

Concentrations of metals shall be measured evegr 2 times a year in the
surveillance intensive monitoring site in the Vedtavnstream of Mazeikiai because
here concentrations of specific pollutants werentbuo be exceeding the MAC in
previous years. Monitoring in two water bodies whare designated as water bodies at
risk due to pollution with specific pollutants (prity substances) are required in respect
of substances the concentrations of which werestegid to be exceeding the MAC,
namely: di(2-ethylhexyl)phthalate and chloromethaine the Varduva and di(2-
ethylhexyl)phthalate in the Sventoji. Concentraiar metals shall be measured every
year 12 times a year in areas of intensive agucalltactivities and in rivers flowing
into the sea. If the concentrations of specificlygahts and metals do not exceed the
MAC during the first year of measurement, repeamias may be taken after three
years. Once a year concentrations of specific faibls and metals in the Venta
downstream of Mazeikiai shall also be measuredtioin sediments and in biota.

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 monitoriofjmacrophyte 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 paramdtg fish fauna, which are
quicker to react to environmental changes, in ttes ®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 aditht to react to changes in the water
guality hence three measurements per year are texpéa provide information on
momentary (short-term) impacts of changes in theemguality. Parameters indicative
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of morphological conditions in rivers, which chantfge most slowly, and river
continuity are sufficient to be monitored once dgra six-year monitoring cycle.

Table 67. Surveillance intensive monitoring prognaefor rivers
Surveillance intensive monitoring in rivers

Monitoring elements and Transboundar Main Basins in
parameters Rivers flowing into the sea| : y ; : :
rivers tributaries | agricultural areas
1 2 3 4 2 3 4 2 3 4 2 3 4

General APL| 1| 12| 6| 3| 12 6| 3 12 d 2¢ 12 6
parameters

Main ions AP 2 1 12 6 3] 12 6 3 12 b 2* 4 2
Metals in water AP 3 1 12 6 1 1p 6 0 D 0o 2* 12 6

Metals in bottom
Physico- |sediments and AP 4 1 1 6 1 1 6 g O o 21 1 6
chemical |biota

quality | Specific

elements |pollutants in AP5 | 1 12| 6| 1| 12 6| 1 12 ¢ ( ( 0
water
Specific
pollutantsin | \og | ¢ | 9 | 6| 1| 1| 6| 1 1| 6 d d o
bottom sediments
and biota
Biological |Macrophytes AP 7 1 1 1 2 1 3 1 il 1 1 1
quality Zoobenthos AP 8 1 1 6 3 6 3 6 pr |1
elements  |Fish fauna AP 9 1 1 2 3 2 3 1 P2 1 2

Phytobenthos AP 10 1 3 6 3 3 6 3] 3 6] 29 3 6
Hydromorp |Hydrological | \p 99| 1 | 12 | 6| 3| 12| 6| 3 14 6 2t 1
hological |regime
quality Morphological *
elements | conditions AP12] 1 1 ! 3 1 ! 3 1 o2 ! 1
River continuity | AP 13 1 1 1 3 1 1 3 1 1] 29 1 1
Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 70
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle
*one site is located in a transboundary river,the.same site is included in the table twice & as
transboundary site and as a site subject to atuiallpressures
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

P
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Surveillance extensive monitoring

76. Surveillance extensive monitoring aims at oliagrgeneral status in water bodies
(natural rivers, heavily modified rivers and adiél canals) which meet the
requirements for good ecological status or goodiogoral potential. Surveillance

extensive monitoring is envisaged for water bodideere no surveillance intensive
monitoring sites have been established or in casken surveillance intensive

monitoring data is not sufficient for the assessnunthe status of the entire water
body. There are 51 such water bodies within thet& &BD, 22 surveillance extensive
monitoring site have been envisaged for their nooimg. These monitoring sites shall
ensure the assessment of the ecological statusewidgical potential of all water

bodies outside the category of water bodies atwitk a medium level of confidence.
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The following elements shall be observed in sulaede extensive monitoring sites:
general physico-chemical parameters, main ionsampeters indicative of biological
elements, hydrological regime, morphological candg, and river continuity. The
monitoring frequency and regularity for the releivparameters correspond to those laid
down in the General Requirements for the MonitoohgVater Bodies (Zin., 2004, No.
10-290) and are sufficient for monitoring the oVleezological status of water bodies
and ensuring medium confidence and precision lef/¢he data. Measurements of all
parameters in the same monitoring site should bi®peed every three years, except
for parameters for macrophytes, which are to beito@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 nionmg year, general physico-chemical
parameters and the hydrological regime should basored four times a year (every
three months) and the remaining parameters — ogeara

22 surveillance extensive monitoring sites are saged for the Venta RBD.

Table 68. Surveillance extensive monitoring prograrfor rivers (natural and heavily
modified rivers and artificial canals)

Monitoring elements and parameters Surveillance egnsive
monitoring in rivers
1 2 3 4
Physico-chemical quality| General parameters AP 1 22 4 2
elements Main ions AP 2 22 4 2
Macrophytes AP 7 12 1 1
Biological quality Zoobenthos AP 8 22 1 2
elements Fish fauna AP 9 22 1 2
Phytobenthos AP 10 22 1 2
. Hydrological regime AP 11 22 4 2
Hédurglw; repl)gr?:gggal M_orphologicql conditions AP 12 22 1 1
River continuity AP 13 22 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 70
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

77. Operational monitoring is intended for the momng of the ecological
status/potential in river stretches where the distedd water protection objectives are
not likely to be achieved. This monitoring allowssassing changes in ecological
status/potential which occur while implementing greommes of measures for the
achievement of water protection objectives. Therap@nal monitoring network in the
Venta RBD covers 21 river sites (Table 70).

Frequencies of monitoring elements were establisioeds to obtain sufficient data for
assessing the status of quality elements and tatian. 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), measunésnef the monitoring elements in
operational monitoring sites should be repeatece ancthree years instead of every
year. Such regularity is sufficient to be able szess 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 atas time and not immediately.
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Hence the said monitoring frequency ensures anuatedevel 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 vakiesy three years. Less frequent
measurements, once every six years, shall be daoue only in respect of elements
which change the most slowly, i.e. river morphologgntinuity and macrophytes (the
latter shall be monitored only in river stretcheliah are not Type-1 rivers). Though
the monitoring frequency (once every six years)hacrophytes is lower than indicated
in the General Requirements for the Monitoring céité¥ Bodies (Zin., 2004, No. 10-
290), it is deemed to be sufficient because magtgptommunities are one of the most
inert ones (changing the most slowly) of biologiedments. General physico-chemical
parameters shall be measured in all river sitegestitpo operational monitoring, taking
measurements every three months (four times a yaaihg the monitoring year.
Hydrological parameters (quantity of flow which fally determines concentrations of
certain chemical elements in water) shall be moedat the same frequency.

Monitoring of metals and other hazardous substareceéscommended only in water
bodies where these elements may prevent achieveshguiod chemical status. There
are two such water bodies in the Venta RBD. Intensmonitoring covering
observations of hazardous substances which hawditiomed the designation of these
water bodies as water bodies at risk has been agedsfor the said two water bodies
hence there is no need of operational monitorindp@e$e substances in these sites.

Parameters indicative of biological elements, these for zoobenthos and fish fauna,
shall be measured once a year (every three yeaglsparameters for phytobenthos are
recommended to be measured three times a yeay (#wee years) because parameters
for phytobenthos are the ones which change the quoskly as a result of changes in
the water quality.

Table 69. Operational monitoring programme for n$ve

Monitoring elements and parameters Operational monitoring sites
1 2 3 4
Physico-chemical AP 1 21 4 2
- General parameters
quality elements
Macrophytes AP 7 8 1 1
Biological quality Zoobenthos AP 8 21 1 2
elements Fish fauna AP 9 21 1 2
Phytobenthos AP 10 21 3 2
Hydrological regime AP 11 21 4 2
Hydromorphological | Morphological AP 12 21 1 1
quality elements conditions
River continuity AP 13 21 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 71
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 70. Parameters for river water quality eletm@neach analytical package

t

=]

OO\

Analytical List of parameters
package
AP 1 General physico-chemical parameters:
temperature, colour (Pt mg/l), pH, oxygen concdiuna 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, SQ, Na, K, Mg, Si
AP 3 Metals in water:
lead and its compounds, nickel and its compouttt®mium — total, chromium —
hexavalent, copper, cadmium, tin, vanadium, arsemic, aluminium, mercury
AP 4 Metals in bottom sediments:
lead and its compounds, nickel and its coumyls, chromium — total, chromium —
hexavalent, copper, cadmium, tin, vanadiarsenic, zinc, aluminium, mercu
Metals in biota:
cadmium and its compounds, lead and its compounds;ury and its compounds
AP 5 Specific pollutants in water:
In monitoring site No. R82:
substances listed in Annex 1 and Part A of Annda the Wastewater Manageme
Regulation approved by Order No. D1-236 of the Bt@i of Environment of the
Republic of Lithuania of 17 May 2006 (Zin., 20069.N59-2103; 2009, No. 83-347
2010, No. 59-2938), dibutyl phthalasndpolychlorinated biphenyls (PCB)
In monitoring site No. R430:
trichloromethane (chlorophorm) and di(2-ethylhegiithalate
In monitoring site No. R138:
di(2-ethylhexyl)phthalate
AP 6 Specific pollutants in bottom sediments:
In monitoring site No. R82:
substances listed in Annex 1 and Part A of Annéa the Wastewater Manageme
Regulation approved by Order No. D1-236 of the i@ of Environment of the
Republic of Lithuania of 17 May 2006 (Zin., 20069.N59-2103; 2009, No. 83-347
2010, No. 59-2938), dibutyl phthalasndpolychlorinated biphenyls (PCB)
In monitoring site No. R430:
trichloromethane (chlorophorm) and di(2-ethylhegiithalate
In monitoring site No. R138:
di(2-ethylhexyl)phthalate
Specific pollutants in biota:
anthracene, brominated diphenylethers, C10-13-chlkanes, di(2-
ethylhexyl)phthalate, fluoranthene,  hexachlorobasze hexachlorbutadieng
hexachlorocyclohexane, pentachloro-benzene, pdigcgmomatic hydrocarbons an
tribultyltin compounds, angolychlorinated biphenyls (PCB)
AP 7 Macrophytes:
species composition, abundance and bottom covevilyeach species (Sl or other
adequate indices)
AP 8 Zoobenthos:
species composition, abundance of individuals ohespecies (DSFI or other
adequate indices)
AP 9 Fish fauna:
species composition, abundance of individuals ohespecies (DSFI or other
adequate indices)
AP 10 Phytobenthos:
species composition, abundance
AP 11 Hydrological regime:
guantity of water flow
AP 12 Morphological conditions:
type of river bed, length and width of the natuiaérian vegetation zone
AP 13 River continuity:
artificial barriers for fish migration and transgation of outwash material

t
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Source: experts’ data
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N Network of monitoring stations in Venta RBD rivers
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Figure 26. Monitoring network for rivers in the farRBD

Source: experts’ data

Monitoring programme for lakes and heavily modifiedlake water bodies

Surveillance intensive monitoring

78. Surveillance intensive monitoring is intended the monitoring of the ecological
status of the most important lakes and ponds. fipis of monitoring in the Venta RBD
is proposed for Lake Germantas (Table 72).

Frequencies of the monitoring of parameters intieabf all quality elements were
established so as to ensure a high level of datdidemce and precision. General
parameters for physico-chemical elements shall basored seven times a year (every
month) in all intensive surveillance monitoringesit Parameters for phytobenthos,
which are the first to react to changes in paramdta physico-chemical elements, in
the intensive monitoring site should be measuredroannual basis six times a year (in
April, May, July, August, September and October).aD biological elements, these
parameters hence three measurements per yearpetek to provide information on
momentary (short-term) impacts of changes in thdewauality. Parameters for
macrophytes, fish fauna and zoobenthos, which lakges reacting to environmental
changes, are proposed to be monitored once in feaes (twice during a six-year
monitoring cycle). Morphological conditions and wmatexchange rate should be
monitored once during a six-year monitoring cycle.



95

Table 71. Surveillance intensive monitoring prognaerfor lakes and ponds

Surveillance intensive monitoring of reference
. conditions in Lake Germantas
Monitoring elements and parameters 1 > 3 2
Physico-
chemlcal General parameters AP 14 1 7 6
quality
elements
Biological Phytoplankton AP 19 1 6 6
uagl:]it Macrophytes AP 20 1 1 2
ol | Fish fauna AP 21 1 1 2
Zoobenthos AP 22 1 1 2
Hydromorphol| Water exchange rate AP 23 1 1 1
ogical quality . . 1
elements Morphological conditions AP 24 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheawlytical package are provided in Table 76
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle
Source: experts’ data

Surveillance extensive monitoring

79. Surveillance extensive monitoring is intendedthe monitoring of the ecological
status in water bodies outside the category of mladelies at risk. The surveillance
extensive monitoring network in the Venta RBD caverakes and 4 ponds (Table 73).
Lake ecosystems change very slowly therefore guificient to monitor the relevant
parameters once every six years. Though such mimgtdrequency is lower than
indicated in the General Requirements for the Mwitiy of Water Bodies (Zin., 2004,
No. 10-290), it is deemed to be sufficient for thenitoring of general ecological status
of water bodies and ensuring medium confidencepaedsion level of the data.

General physico-chemical parameters and paramdoergphytoplankton 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 measare@& during a monitoring cycle.
Measurements of parameters for macrophytes andentiodis are not recommended for
naturally ageing lakes (communities therein maghmsnged due to natural factors).

Table 72. Surveillance extensive monitoring prograafor lakes and ponds

Surveillance extensive monitoring in lakes and porsl
Monitoring elements and parameters Lakes Ponds
1 2 3 4 2 3
Phy§|co-chemlcal General parameters AP 14 5 4 1 4 4
quality elements
Phytoplankton AP 19 5 4 1 4 4 1
Biological quality | Macrophytes AP 20 3 1 1 4 1 1
elements Fish fauna AP 21 5 1 1 4 1 1
Zoobenthos AP 22 5 1 1 4 1 1
Hydromorphologic| Water exchange rate AP 23 5 1 1 4 1
al quality elements Morphological conditiong AP 24 5 1 1 4 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 76
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring
Source: experts’ data




96

Operational monitoring

80. Operational monitoring is carried out in lakesl ponds where the established water
protection objectives are not likely to be achiev&dch monitoring within the Venta
RBD is required for 3 lakes and 3 ponds (Table 74).

With a view to monitor changes in the ecologicaltiss of the lake, measurements of
parameters indicative of general physico-chemitahents and phytoplankton as well
as chlorophylla should be performed at least every three years tiowes a year.
Parameters for other elements which change slovagribe measured once during a six-
year monitoring cycle. Taking into account the faet measures for the reduction of
impacts of anthropogenic activities take effecthwsome delay (after a certain time
period), such regularity is sufficient to be abte dssess changes in the status of
parameters for quality elements. The absolute ntgjof biological elements (except
for phytoplankton) react to improvements of th@nwng environment in lakes after a
very long time, hence it is believed that such narmg frequency (once in six years)
ensures sufficient data confidence and precision.

Table 73. Operational monitoring programme for fakiad ponds

Operational monitoring in lakes and ponds
Monitoring elements and parameters Lakes Ponds
1 2 3 4 2 3 4
Phy$|co—chem|cal General parameters AP 14 2 4 o 3 4 2
quality elements
Phytoplankton AP 19 2 4 2 3 4 2
Biological quality Macrophytes AP 20 2 1 1 3 1 1
elements Fish fauna AP 21 2 1 1 3 1 1
Zoobenthos AP 22 2 1 1 3 1 1
. Water exchange AP 23 2 1 1 3 1 1
Hydromorphologica| rate
| quality elements Morphological AP 24 2 1 1 3 1 1
conditions

Explanation of the column numeration:
1 — analytical package, lists of parameters foheawlytical package are provided in Table 75
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle
Source: experts’ data

Investigative monitoring

81. Causes which condition poorer than good ecodbgitatus of three lakes (At&iy
ezeras, Mastis and Tausalas) and one pond (Sahjaas& not clear enough (the lakes
may be potentially affected by pollution from umdiéed pollution sources and historic
pollution). Hence more intensive — investigative nibaring every three years is
recommended for these water bodies (Table 75)dardo obtain more precise data on
seasonal variation of general physico-chemicalmpatars and, at the same time, to find
out whether there are any phosphorus compoundasegefrom bottom sediments
during thermal stagnation (secondary pollution ¢omaed by historical pollution).
Values of general physico-chemical parameters shibelmeasured seven times a year
instead of four (six times during the period frohe tend of April to the beginning of
October and once during the period of ice cover)l #inose of parameters for
phytoplankton — six times a year (during the pepbdtensive vegetation). Monitoring
in Lake Alsdziy eZzeras and in Lake Tausalas would be performexDii and 2014
and in Sablauskipond — in 2012 and 2015.
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In Lake Mastis, concentrations of specific pollutaand metals should be measured in
addition to parameters indicative of physico-chehiand biological elements (four
time a year in water, once a year in bottom sedimetwice during a six-year
monitoring cycle, in 2012 and 2014). The lake tsiatied in an urban area therefore a
possibility of the input of specific pollutants anthe lake is highly likely. Also, the lake
used to be polluted with industrial wastewater. réhis no data on concentrations of
specific pollutants and metals in this water body uch information is indispensable
for the assessment of the present chemical status. measurements per year should
ensure sufficient data confidence and precisioraliee (differently from rivers) the
monitored elements are not removed from the lalke water flow.

Investigative monitoring is also required in hegpvihodified Lake Birzulis. Poor
ecological potential of the lake could have beeterened by hydromorphological
changes and pollution from unidentified pollutioousces (or biogens accumulated in
bottom sediments). To be able to carry out a morecipe assessment of
hydromorphological changes, morphological condgidehanges in the shore line,
length and status of natural riparian vegetatiomximum depth of the lake, thickness of
the bottom sediments layer) in Lake Birzulis shobkl assessed twice and not once
during the monitoring cycle (every three yearsR@12 and 2015.

Table 74. Investigative monitoring programme fokédirzulis

Investigative monitoring sites in lakes, ponds antieavily
Monitoring elements and modified Lake BirZulis
parameters Lakes Ponds Lake BirZulis
1 2 3 4 2| 3| 4 2 3 4
General parameters AP 14 3 12 P 1 (12 |2 1 12
Metals in water AP15] W[ 4 2 ol o] o] O 0 0
Physico- | Metals in bottom AP 16 | 1 2|0l o] ol of o] o
. sediments and biota
chemical - -
quality Specific pollutants in | np 47 | @ | 4 | 2 | 0| o o o] o] o
elements Water_ _ -
Specific pollutants in
bottom sedimentsand | AP18 | ) | 1 | 2 | 0| O] O] O] O 0
biota
Biological Phytoplankton AP 19 3 6 2 1 6 2 1 6 2
quality Macrophytes AP 20 3 1 1 1 i L 1 1 i
elements Fish fauna AP 21 3 1 1 1 1 | 1 1 ]
Zoobenthos AP 22 3 1 1 1 | N ] 1
Hydromorp | Water exchange rate AP 28 3 | il 1 1 1 1 1
hological Morphological
quality phologi AP24 | 3| 1| 1| 1| 1| 1| 1| 1| 2
conditions
elements

@ Lake Mastis
Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 75

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 75. Parameters for water quality elementddioes and ponds in each analytical

package

Analytical package

List of parameters

AP 14

General physico-chemical parameters:
transparency, oxygen concentration, temperapH, suspended matter, P total,
N total, colour (Pt mg/l), electric condudtyy alkalinity, Ca, Fe, Si, NON, NO,-N,
PQ-P, NH-N

AP 15

Metals in water:
lead and its compounds, nickel and its caimgds, chromium — total, chromium —
hexavalent, copper, cadmium, tin, vanadiwsemic, zinc, aluminium, mercury

AP 16

Metals in bottom sediments:
lead and its compounds, nickel and its amumyals, chromium — total, chromium —
hexavalent, copper, cadmium, tin, vanadiamgenic, zinc, aluminium, mercury
Metals in biota:
cadmium and its compounds, lead and its camg@s, mercury and its compounds

AP 17

Specific pollutants in water:
substances listed in Annex 1 and Part A to Annéx the Wastewater Manageme
Regulation approved by Order No. D1-236 of the @i of Environment of the
Republic of Lithuania of 17 May 2006 (Zin., 20060.\69-2103; 2009, No. 83-347
2010, No. 59-2938), dibutyl phthalatndpolychlorinated biphenyls (PCB)

t
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AP 18

Specific pollutants in bottom sediments:
substances listed in Annex 1 and Part A to Annéx the Wastewater Manageme
Regulation approved by Order No. D1-236 of the Btiei of Environment of thg
Republic of Lithuania of 17 May 2006 (Zin., 20060.N69-2103; 2009, No. 83-347
2010, No. 59-2938), dibutyl phthalatendpolychlorinated biphenyls (PCB)

Specific pollutants in biota:
anthracene, brominated diphenylethers, C10-13-chlkanes, di(2
ethylhexyl)phthalate, fluoranthene, hexachloroberze hexachlorbutadiene
hexachlorocyclohexane, pentachloro-benzene, pdligcyaromatic hydrocarbon
and tribultyltin compounds, amblychlorinated biphenyls (PCB)
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AP 19

Phytoplankton:
species composition, abundance, biomass, paranfeténslicative groups,
chlorophylla

AP 20

Macrophytes:
species composition, abundance and bottom covevilgeach species (Sl or othe
adequate indices)

AP 21

Fish fauna:
species composition, abundance of individuals ohesgpecies and biomass

AP 22

Zoobenthos:
species composition, abundance of individualsashespecies

AP 23

Water exchange rate

AP 24

Morphological conditions:
changes in the shore line, length of the natupakian vegetation zone

Source: experts’ data
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Status assessment results for surface water bodies
Ecological status and ecological potential of rivesr

82. Taking into account river typology and anthrggaoic pressures on ecological
status, 104 water bodies in the category of riveese identified within the Venta RBD.
The most important source of information for theemsment of the ecological status
and ecological potential of water bodies was wataality monitoring data of 2005—
2009. With a view to ensure accurate assessmealpgecal status and ecological
potential were identified on the basis of the rissabtained 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 Baedagpproved 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 monitoringad#é not sufficient to identify the
ecological status and ecological potential of adtev bodies in the category of rivers
within the Venta RBD. New principles for the deltien of water bodies were
proposed while developing the Venta RBD Manageridam, therefore the monitoring
data collected during 2005-2009 failed to reflded ecological status of all newly
delineated water bodies to the required extentsTtie ecological status and ecological
potential of water bodies where water quality mamity had not been conducted were
identified on the basis of mathematical modellirggults and taking into account
hydromorphological parameters for river beds. Téseasment of the ecological status
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and ecological potential on the basis of the maugHesults was carried out employing
simulated values of parameters indicative of plossicemical quality elements. Values
of parameters indicative of physico-chemical gyaditements were estimated with the
help of MIKE BASIN model upon evaluation of the peat pollution loads and average
hydrological conditions.

The mathematical modelling results and data on dmpdrphological parameters for
river beds were also used as additional informabiorthe assessment of the ecological
status and ecological potential of water bodiesrevimeonitoring was carried out during
2005-20009.

In cases of discrepancies between the ecologiatlssor ecological potential evaluated
on the basis of the monitoring data and the onesassl in accordance with the
simulated values of parameters indicative of plossicemical quality elements and
hydromorphological parameters, the final assesswifetie ecological status of a water
body was performed as follows:

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

82.2. When the ecological status or ecological q@kestablished 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 watedié® at risk when any potential
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 Venta RBD demonstrated that there are 14 vmtdies at high ecological status,
which makes up 14.5% of all river water bodies hrs triver basin district. 4 water
bodies at high ecological status are situated énBhartuva Basin, 10 — in the Venta
Basin. 6 heavily modified water bodies in the VERBD (5 in the Venta Basin and 1 —
in the Bartuva Basin) meet the requirements for imam ecological potential and
constitute 6% of all river water bodies in thisembasin district. 27 water bodies are at
good ecological status (26% of all water bodie8)a& situated in the Venta Basin, 2 —
in the Bartuva Basin and 3 — in the Sventoji Basirheavily modified water bodies
(6%) in the Venta RBD meet the good ecological pidé requirements: 3 water bodies
in the Venta Basin and 3 — in the Sventoji Basime Targest number of water bodies —
as many as 46 — in the Venta RBD are at moderategical status, constituting 44%
of all river water bodies: 42 water bodies in thenta Basin and 4 ones in the Bartuva
Basin. Moderate ecological potential was identified HMWB (3%), all of them are
located in the Venta Basin. Also, there is 1 wakedy at poor ecological status and 1
water body at poor ecological potential in the \&eBasin.
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The aggregate length of river water bodies in teatd RBD is 1 520.8 km. The length
of water bodies at high ecological status total234.4 km (15.4%), at good ecological
status — 476 km (31.3%), at moderate ecologicalista 522.6 km (34.4%), at poor
ecological status — 8.4 km (0.6%). The length @il modified water bodies meeting
the requirements for maximum ecological potentalli6.8 km (7.7%), the length of
those in conformity with the requirements for geablogical potential — 103.5 (6.8%),
for moderate ecological potential — 48.8 km (3.2840),poor ecological potential — 10.3
km (0.7%).
Poor ecological stat

potential High ecologice
1% status
13%
Maximum ecological
potential
6%

Moderate ecologic
potential
3%

Moderate ecological stat

44% Good ecological status

26%
Good ecologici
potential
6%

Figure 28. Ecological status and ecological po&tiati river water bodies in the Venta

RBD
Source: experts’ analysis results
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Figure 29. Ecological status and ecological poatiati river water bodies in the Venta
RBD

Source: experts’ analysis results

An assessment of ecological status and ecologmahgpal demonstrated that there are
47 water bodies (potentially) at ecological stgpe®rer than good and 4 HMWB at
ecological potential poorer than good within thentse RBD. Analysis of factors
determining ecological status showed that 31 wabelies with the aggregate length of
323 km fail the good ecological status requireméetsause of the straightening of their
beds; 7 water bodies (52 km) fall short of the mexjuents for good ecological status
due to water quality problems; poorer than goodaggcal status of 2 water bodies with
the total length of 34 km is conditioned both bg thed straightening and water quality
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problems. HPP impacts determines poorer than goold@cal status of 3 water bodies
with the total length of 69.7 km. An aggregate ictpaf HPP and bed straightening
determines poorer than good ecological status efveater body (5.8 km) and another
water body (24 km) fails the good ecological staeguirements due an impact of HPP
and water quality problems. One water body (12 lsrgubject to all risk factors: HP

impact, straightening and water quality problemd ane water body (10 km) suffers
from pressures caused by water abstraction andtb@dhtening.

Poorer than good potential of 4 HMWB with the td&aigth of 59 km is determined by
water quality problems.

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 nvgate high level of confidence
means that the ecological status or ecologicalnpialevas assessed with a minor error
and hence is reliable.

An analysis of the level of confidence in the assent of the ecological status and
ecological potential of river water bodies in therita RBD demonstrated that high
level of confidence can be granted to the assedsafghe ecological status of three
water bodies. The ecological status of 23 watelidsodnd ecological potential of two
HMWB was identified with a medium level of confiden Low confidence in the

ecological status/potential assessment was grantegspect of the majority of water
bodies in the Venta RBD: low confidence was gratmegkspect of the identification of

the ecological status of 63 water bodies and eamdbgotential of 13 HMWB.

Distribution of river water bodies at different émgical status and ecological potential
within the Venta RBD is demonstrated in Table 77.
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Table 77. Distribution of river water bodies atferent ecological status and ecological potentidl @heir length within the Venta RBD

Ecological status

Basin High Good Moderate Poor Bad
Number of Length, Number of Length, Number of | Length, Number of Length, Number of Length, km
water bodies km water bodies km water bodies km water bodies km water bodies ’
Bartuva 4 134.6 2 28.1 4 447 0 0 0 0
Sventoji 0 0 3 86.1 0 0 0 0 0 0
Venta 10 99.8 22 361.8 42 477.9 1 8.4 0 0
Total in Venta RBD 14 234.4 27 476 46 522.6 1 8.4 0 0
Ecological potential
Basin Maximum Good Moderate Poor Bad
Number of Length, Number of Length, Number of Length, Number of Length, Number of Length, km
water bodies km water bodies km water bodies km water bodies km water bodies ’
Bartuva 1 22.8 0 0 0 0 0 0 0
Sventoji 0 0 3 40.3 0 0 0 0 0 0
Venta 5 94 3 63.2 3 48.8 1 10.3 0 0
Total in Venta RBD 6 116.8 6 103.5 3 48.8 1 10.3 0 0

Source: experts’ analysis results
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Chemical status of rivers

83. The assessment of the chemical status of rivasscarried out on the basis of the
river water quality monitoring data of 2005—-200% daking into account into account
the findings of the study “Screening of substandesgerous for the aquatic
environment in Lithuania” conducted in 2006.

Following the water quality monitoring data, contations of specific pollutants
(hazardous substances and priority hazardous suesfaexceeded the allowable norms
in six places: in the Venta downstream of MaZejkiaithe Varduva at Grieza, in the
Asva at the Latvian border, in the Virgyat Janapel in the mouth of the Sventoji and
in the Bartuva upstream of Skuodas. Late, howemer,significant pollution with
specific pollutants was registered in the said gdacAccordingly, the available
monitoring data is not sufficient to prove that theers are currently failing good
chemical status.

During the study “Screening of substances dangefmushe aquatic environment in
Lithuania”, concentrations of di(2-ethylhexyl) phtate (DEHP) were found to be
exceeding the established norms in the Sventojihat border and those of di(2-
ethylhexyl) phthalate (DEHP) and trichloromethanen—the Venta at the border.
Summary results of the water quality monitoring dhd study demonstrated that in
both cases exceeded concentrations of specifictpolis were registered in the rivers
Sventoji and Venta.

However, routes and sources of the entry of theipepollutants have not been
identified. A potential source of pollution in thenta is the oil refinery AB Mazeili
nafta effluents of which are transported to the teeby the Varduva, therefore a stretch
of the Varduva downstream of Mazeikiai oil refindrgs been designated as a water
body which fails good chemical status. Taking iatwount the analyses findings, it is
assumed that a stretch of the Sventoji at the aatworder up to the mouth is also
failing good chemical status.

Ecological status and ecological potential of lakeend ponds

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

84.1. national monitoring data;

84.2. data presented in the study “ldentificatioh Lathuanian lakes subject to
restoration and preliminary selection of restoratroeasures for these lakes for the
improvement of their status”;

84.3. 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 etioty results and the findings of
the study were not taken into consideration. Whennational monitoring data was
available, the ecological status of lakes was tflads observing the following
principles:

Table 77. Ecological status classification prinegofor lakes
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Srtr?ct)LéZIﬁESorfslzﬁsto Status according to study findings Final status
non-problematic lake high
naturally eutrophic/of stable status, under
high anthropogenic pressures good
problematic/at critical status moderate
non-problematic lake good
naturally eutrophic/of stable status, under
anthropogenic pressures good
good problematic/at critical status moderate
high | good problematic — naturally old good
non-problematic lake good
naturally eutrophic/of stable status, under moderate
moderate anthropogenic pressures
problematic/at critical status moderate
non-problematic lake good
naturally eutrophic/of stable status, under
poor anthropogenic pressures moderate
problematic/at critical status poor

Source: experts’ data

Lakes Gludas, ParSezeris and Viek3padizeras, where no monitoring data on
parameters indicative of physico-chemical and lgigial elements is available, were
assigned to respective ecological status classéseobhasis of the assessment provided
in the lake study and mathematical modelling dBtarsuant to the lake study, Lake
Gludas is a problematic lake, therefore it was glesied as a lake at moderate
ecological status although its status should bb hrrording to the modelling results.
The lake study findings indicate anthropogenic fuwess on Lake ParSezeris,
meanwhile according to the modelling results itslegical status is high, so it was
classified as a water body at good ecological stafine status of Lake ViekSnali
ezeras was assessed only on the basis of the mgdedbults (the lake study did not
cover this lake), which suggested its good stahesefore the lake was designated as a
water body at good ecological status.

85. Following the above said ecological statussil@stion principles for lakes, 6 lakes

of 12 ones with a surface area larger than 0.5iknthe Venta RBD were identified as

water bodies at risk. The ecological status of talee (Germantas) is high both

according to the monitoring and modelling data #mel lake study findings, hence

surveillance intensive monitoring of its referermmnditions is proposed. The status of
the remaining 5 lakes is good. Two of these, PlinkZeras and Stervas, were identified
as problematic in the lake study. However, sincampaters of quality elements in these
lakes do conform to the good ecological statusemat according to the national

monitoring data, they were not designated as waddres at risk.

86. The ecological potential of ponds in the VERED was assessed on the basis of the
national monitoring data. Four ponds of the eightolarger than 0.5 Knin the Venta
RBD were designated as water bodies at risk.
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Table 78. Ecological status/potential of lakes podds in the Venta RBD

. . Level of confidence in status
Lake / pond Ecological status / potential assessment
BirZulis* poor medium
Germantas high high
Gludas moderate low
Juodeiki pond good low
Kerny pond maximum low
Kivyliy pond moderate medium
Lazdininky pond good low
Luokstas good high
Mastis moderate medium
Mosédzio | pond moderate low
PaeZen ezeras poor medium
ParSezeris good low
PlinkSiy eZzeras high low
Sablauski pond moderate low
Skuodo pond good low
Stervas good low
Tausalas moderate low
Ubiskes pond poor medium
ViekSnaly eZeras good low

* Lake Birzulis is deemed to be a HMWB
Source: experts’ analysis result

87. Summing up the assessment of the ecologichisstnd ecological potential of
lakes and ponds in the Venta RBD, 2 water bodiesathigh ecological status, 4 water
bodies are at good ecological status, 4 water balie at moderate ecological status, 1
water body is at poor ecological status. 1 watedybmeets the requirements for
maximum ecological potential, 3 water bodies argaatd ecological potential, 3 water
bodies are at moderate ecological potential, avdatr bodies — at poor ecological
potential (UbiSks pond and Lake Birzulis).

High level of confidence was granted to the assesswf the ecological status/potential
of lakes and ponds in respect in 2 water bodie%ojlnedium confidence in the status
assessment was granted in respect of 5 water b{2h8s) and low confidence — in
respect of 13 water bodies (65%).

Monitoring of specific pollutants in lakes and psndithin the Venta RBD was not
conducted. Since no data is available, it is assuitmat all water bodies in the category
of lakes within the Venta RBD are at good chemstatus.

Summing up, at present 10 water bodies are at gooldgical status or good ecological
potential and 10 water bodies are failing the goecblogical status/potential
requirements.
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Ecological status and ecological potential
of water bodies in Venta RBD
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88. The chemical status of surface water bodiehimvithe Venta is demonstrated
Figure 32 and the overall status — in Figure 33.
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Chemical status of surface water bodies in Venta RBD
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SECTION II. GROUNDWATER MONITORING

89. The objective set in the National Environmemdanitoring 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 assesrces of

recovery of groundwater resources, trends of clamgehe groundwater quality and
respective factors, and to assess chemical congosf water in drinking water

abstraction sites. To this end, general chemicalpasition of water as well as micro
components, pesticides and organic compounds, miogelements 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

90. The groundwater national monitoring networkha river basins of the Venta RBD
constitutes an important part of the national nmawmg network in the country.
Monitoring of groundwater quality and of groups $ 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 ctatiens whereof in groundwater are
very low, are monitored once in five years in stddavells where these components are
likely to be detected.

The depth of occurrence of shallow groundwater éasnred once a day with a help of
electronic sensors. The groundwater table in cendfimquifers is measured only prior to
the sampling. The monitoring posts in the Venta RBP demonstrated in Figure 34
and monitoring posts in the basins of the Venta Rig®listed in Table 79.

Table 79. National groundwater monitoring netwarkhe Venta RBD

Type of aquifer
River basin Confined
Shallow Number of wells/posts Geological index
Sventoji - 1 DsZg
Bartuva 1 2 [zg
Venta 5 9 aglll, P DaZ2g
Total: 6 12

Source: LGS, 2009

Tables 80 and 81 list monitoring wells from whiclater samples are taken for the
analysis of chemical status and quality of shalkkmad confined aquifers

Table 80. National monitoring posts for the monitgrof shallow groundwater quality

GwWB Monitoring Gr. Coordinates
code * post No. Basin X y Geological index
LTO03 | RuSupiai 296| Bartuva 6240251 349685 aglll
LTO06 | Vertininkai 203| Venta Tributaries 6186906 38945Iglll
LTO03 | Daubariai 25388 Venta Tributaries 6241120 38389l
LTO03 | Aunuwénai 35982| Venta Tributaries 6190792| 4228235 Iglll
LTO03 | Papit 35981 | Venta Tributaries 6225315| 424559 il
Total: 5 wells

Source: LGS, 2009
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Figure 34. National groundwater monitoring networkhe Venta RBD

Table 81. National monitoring posts for the monirigrof confined groundwater quality

GWB Gr. Coordinates
code Monitoring post No. Basin X y Index | Aquifer type
pre-Quaternary
LT003 | Sventoji 8594 Sventoji 6212400 3182113 7@ confined
pre-Quaternary
LTO03 | Skuodas 8495 Bartuva 62396115 350179%7gD confined
pre-Quaternary
LTO03 | Ylakiai 19635| Bartuva 6240523 3673R7, P confined
Venta pre-Quaternary
LTO03 | TelSiai | (Siratiai) 7145 | Tributaries 6206212 388688 P confined
Venta
LTO06 | Vertininkai 204| Tributaries 6186647| 389897 Iglil kvartero 8ginis
Venta pre-Quaternary
LTO03 | Mazeikiai | 4644| Tributaries 6241822| 395514 [ig confined
Venta
LTO06 | TelSiai Il (Kungiai) 12509 Tributaries 6197934 395888 aglll kvarteromginis
Venta pre-Quaternary
LTOO06 | Varniai 21431 Tributaries 6180361| 398221 P confined
Venta pre-Quaternary
LT003 | Uzventis 15074 Tributaries 6183860 415290 P confined
Venta pre-Quaternary
LTO03 | Akmere 8273 | Tributaries 6235157 422803 g confined
Venta pre-Quaternary
LTO03 | Papilai 14763 Tributaries 6226332| 424599 P confined
Venta pre-Quaternary
LT002 | Kur&nai | 22357| Tributaries 6208376| 433702 P confined
Venta
LTO06 | Vertininkai 205| Tributaries 6186647 389897 Iglll Quaternary confing
Total: 13 wells

Source: LGS, 2009

The groundwater water table is measured in postesdliin Table 82 below
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Table 82. National groundwater monitoring poststifier measuring of groundwater tables

GwB Gr. No. Basin Coordinates
code Monitoring post X y Index
LT003 | Papit 35981| Venta Tributaries 424559| 6225315 flIl
LTO03 | Aunuénai 35982 Venta Tributaries | 4228235/ 6190792 Iglll
LT001 | Daubariai 3593¢ Venta Tributaries | 6241018| 393898.4 glll
LT001 | Leckava, VMS 3598( Venta Tributaries | 6252077|  390826.8 alV
LT006 | Vertininkai 35946 VentaTributaries | 186534| 3899922 gl
Total: 5 wells

Source: LGS, 2009

The density of the groundwater monitoring netwarlshallow and confined aquifers is
provided in Tables 83 and 84.

Table 83. Shallow groundwater monitoring networkasins of the Venta RBD RBD

. Basin 100 Number of monitoring wells Number of wells per 100 km
Basin area, km? national of economic|  total national total number
km entities number
Venta 5.137 51.37 | 6 228 234 0.12 4.6
Mazeikiai 111
excl. Mazeikig 5.137 51.37 | 6 117 123 0.12 2.4
Bartuva 745.6 7.456 |1 10 11 0.13 15
Sventoji 388 3.88 16 16 0 4.1
Total 7 254 261

Source: LGS, 2009

Table 84. Confined aquifer monitoring network in 8\W the Venta RBD
Number of wells per

Number of monitoring wells 100 knf
Area, | 100 national | of wellfields total national total
GWB km? | km? number number

Venta GWB of
Permian-Upper
Devonian deposity 6 247 62.47 21 27 48 0.34 0.97

Source: LGS, 2009

The present national monitoring network falls shoft the latest environmental
requirements. When developing the national momtpmetwork, the most important
thing was to ensure that the monitoring posts nwréess evenly reflect the natural
shallow groundwater formation conditions and arplgenic pressures on the area, and
include all major aquifers utilised for public watsupply. The interconnection of
groundwater with surface water and other ecosystwass practically not taken into
account at that time. This has resulted in unevesirilbution of the national
groundwater monitoring posts in individual river sbe. For example, only the
hydrochemical composition of confined water is morEd in the Sventoji Basin
meanwhile data on the qualitative and quantitastegus is not collected. Only the
hydrochemical groundwater status is monitored & Bartuva Basin.

Status of groundwater

91. A set of groundwater status maps demonstratiagchemical status of the major
aquifers (groundwater bodies) and wellfields whexte currently utilised has been
compiled. Both the quantitative and chemical statugroundwater in the Venta RBD
is good (Figures 35 and 36).
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N Quantitative status of groundwater
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Figure 35. Quantitative status of groundwater b®died wellfields in the Venta RBD
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Figure 36. Chemical status of groundwater bodiekveilfields in the Venta
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SECTION Ill. MONITORING OF PROTECTED AREAS

92. Pursuant to Order No. 695 of the Minister ofviEonment 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 decisionsseapg for the conservation of
protected natural habitats and species of faundlooa. The monitoring of areas
important for the conservation of habitats and iisl supervised by the State Service
for Protected Areas under the Ministry of Enviromte

The status of and changes in the status of nahaitats under protection in areas
important for the conservation of habitats and d@de observed in accordance with an
approved action plan. The category of surface wabeies within the Venta Basin that
are subject to monitoring pursuant to the Genesgjutements for the Monitoring of
Water Bodies includes river estuaries, lake hab@ai river habitats. The frequency of
the habitat monitoring must be at least once etlage years. The indicators subject to
monitoring include the following: physical and chiead characteristics of water,
variety and abundance of typical organisms, strectand distribution of plant
communities. The scope and topics of the monitopimgrammes differ depending on a
protected area in question, varying from narrongpronmes (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 waétc.) are not established when
necessary and reliable data is obtained while Tayryut monitoring in the same areas
under other parts of the National Environmental Nwing Programme. In such case
monitoring of areas important for the conservatdmabitats and birds and monitoring
of the status of surface water bodies partiallyriaypeboth in respect of the parameters
subject to monitoring and the frequency of monitgrii.e. their objectives are the same.
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j*_ Network of monitoring stations in protected areas
W=y and Natura 2000 sites in Venta RBD
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Figure 37. Monitoring network for protected areashie Venta RBD

CHAPTER VI. ENVIRONMENTAL OBJECTIVES FOR SURFACE WA TER
BODIES AND GROUNDWATER WELLFIELDS

SECTION I. OVERALL WATER PROTECTION OBJECTIVES FOR
SURFACE WATER BODIES

93. Pursuant to the requirements of the Law ofRlepublic of Lithuania on Water,
compliance with the established quality standards vaater 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 aehgod status for all water bodies and
good ecological potential for artificial and heguhodified 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 ré@sons of technical feasibility,

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

of good status would involve severe negative secmaomic consequences which
cannot be avoided by any other significantly betterironmental options.
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SECTION II. GOOD STATUS REQUIREMENTS FOR SURFACE
WATER BODIES

Rivers

Biological elements

94. Classification systems applicable to the edoldgstatus assessment in Lithuanian
rivers have been developed (adapted) only for zathles (DSFI) and fish fauna (LFI).
Based on relationships between the values of Ll BBFI as well as on the water
guality and hydromorphological elements supportimg biological elements, threshold
values of DSFk 0.63 and LFKO0.70 were set deviation from which would mean lower
than good ecological status.

Physico-chemical elements

95. The general physico-chemical elements whicle ltlhe most considerable impact on
the status of biological elements in rivers inclig{@D;, total phosphorus, P-BCiotal
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 85. Parameter values of water quality elemfamtrivers

BOD,, mgQy/l <3.3
Pty Mo/l <0.14
P-PQ, mg/l <0.09
Niotary Mg/ <3.0
N-NH,4, mg/l <0.2
N-NOs, mg/l <2.3
0O,, mg/l >6.5 (in Type-2 rivers)>7.5 (n rivers of other typgq

Source: experts’ analysis results

Hydromorphological elements

96. Hydromorphological elements are taken into antoonly for the purpose of
identifying water bodies at high ecological statbrsmaximum ecological potential.
When the ecological status or ecological poterdfah water body is lower than high
according to the parameters indicative of biologgtaments, meanwhile the parameters
indicative of physico-chemical and chemical elersedd 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 Wwady 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 biolajgiements fail good ecological status
or ecological potential would be limited to estabinent (knowledge) of whether the
parameters indicative of the hydromorphologicahedats have changed or not. On the
other hand, the characterisation of the requiresnémt good ecological status to be
aimed at and provision of adequate measures hatved formulation of criteria for
good ecological status according to the hydromdggical elements.
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96.1. Current data on aquatic organisms indicdiat decrease in the water flow by
more than 30% leads to poorer than good statusjaditec organisms. Continuously

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

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

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

the mean of 30 days i$30%.

96.2. Straightened rivers with a slope less th&nm/km which flow in plains over

urbanised territories of the Venta RBD were idestifas HMWB. Other straightened
rivers were classified as water bodies at risk,eekpg self-restoration of the river
morphology in the long run. It is rather difficuib establish when morphological
conditions ensure good ecological status accorttifgjological 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:

96.2.1. natural riparian vegetation covet® % of the stretch length;

96.2.2. the cross-section of the bed is semi-nittina bottom relief exhibits clear
features of heterogeneity (the stretch containé lsballow and deeper places which
determine changes in flow velocity and soil compos);

96.2.3. the form of the shoreline is heterogenewtts, coves or obstacles for the flow
where flow velocity and/or direction is bound tcaolye.

96.3. It is rather difficult to describe the asgireriteria for river continuity which
would serve as a ground for concluding on confoymitfailure to conform to the good
status requirements for the biological elementsthaut taking into account
hydromorphological changes conditioned by artificidarriers (impoundments).
Artificial barriers are most damaging for populasoof migratory fish (migrating from
the sea to rivers or within river catchments). Bhatificial barrier and resulting altered
hydromorphological characteristics of the riverabthe 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(gdsses) 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 upperlower reaches of the river).
Taking into account the above-said, the objectsvéniimprove the conditions for fish
migration in places with current artificial barsem rivers where migratory fish are
living today or are known to have lived earlier.

Chemical status

97. The criteria for assessing the chemical stafusurface waters are the maximum
allowable concentrations of substances listed imeXes 1 and 2 to the Wastewater
Management Regulation approved by Order No. D1-286 the Minister of
Environment of the Republic of Lithuania of 17 M2a§06 (Zin., 2006, No. 59-2103;
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2010, No. 59-2938) in water bodies. Environmentalidy standards (EQS) of certain
priority hazardous substances in biota are setamagraph 8.2.2 of the Wastewater
Management Regulation. So far, no maximum allowalmacentrations have been
established for specific pollutants in bottom seshis.

Lakes
Biological elements

98. A classification system for the identificatiohthe status of lakes within the Venta
RBD has been completely developed only in respiettteoparameters for chlorophwl
(which characterises the status of phytoplankt®hg value for good ecological status
in lakes to be aimed at is EQ8.33 for phytoplankton.

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

Physico-chemical elements

99. The general physico-chemical elements whicle tla® 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 elermmecitaracterising good ecological
status of lakes which should be attained in lake®di5 are as follows:

1) Pota— 0.06 mg/l
2) N[ota| - 1.8 mg/l

Hydromorphological elements

100. When the ecological status or ecological g@knf a water body is lower than

high according to the parameters indicative of dialal elements, meanwhile the
parameters indicative of physico-chemical and chamélements do meet the high
ecological status requirements, the values for diwparphological elements are deemed
to be meeting the requirements set for the relegtatus/potential of the biological

elements.

Classification systems for the identification oktktatus of lakes in the Venta RBD

were developed only in respect of phytoplanktonictvlis more sensitive to changes in
water quality. Systems in respect of biological Igyalements which should be the

most sensitive to changes in lake hydrology andomaogy, 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 NexasI 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 wabfdhe ecological status according to
the parameters indicative of hydromorphologicalligpalements which ensure good

ecological status by the values of the parametarbiblogical quality elements. Since

changes in parameters indicative of hydromorphokigguality elements in lakes

within the Venta RBD are relatively insignificarthe pursued values should be the
same as the values which meet the requirementsgbrecological status.
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Chemical status

101. The criteria for assessing the chemical statusirface waters are the maximum
allowable concentrations of substances listed imeXes 1 and 2 to the Wastewater
Management Regulation approved by Order No. D1-286 the Minister of
Environment of the Republic of Lithuania of 17 Ma§06 (Zin., 2006, No. 59-2103;
2010, No. 59-2938) in water bodies. Environmentalidy standards (EQS) of certain
priority hazardous substances in biota are setamagraph 8.2.2 of the Wastewater
Management Regulation. So far, no maximum allowat@acentrations have been
established for specific pollutants in bottom seshis.

Requirements for ecological potential and water prtection objectives for heavily
modified and artificial water bodies

102. Classification of a body of water as a HMWRI &&\WB 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 ecalalypotential achieved. It reflects
ecological quality when a physical impact on a boflyater, which allows classifying

it as a HMWB or AWB, is acceptable. Further phykisapact 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 potentialHiMWB or AWB was developed on
the basis of an assessment of a degree of degdtimm maximum ecological potential
caused by anthropogenic pressures.

Artificial water bodies

103. By its ecological properties, the artificiaénta-Dubysa Canal is closest to rivers
of Type 2. Maximum ecological potential of biologiquality elements should conform
to the good ecological status requirements sen&bural rivers of a respective type.
Accordingly, good ecological potential of qualityements should conform to the
moderate ecological status requirements set faralatvers: DSFI EQR-0.50 and LFI
>0.40.

Requirements for physico-chemical quality elemeatd chemical status of artificial
water bodies are the same as in natural water $odia respective type.

Heavily modified water bodies

104. Ponds with an area larger than 0.5 knd 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 86. The parameter value for good ecologicaémtial 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
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105. It is proposed to characterise good ecologio&tntial of heavily modified Lake
Birzulis using the same criteria for chlorophylitatal phosphorus and total nitrogen as
the ones used for the characterisation of goodogam! status of natural lakes in the
Venta RBD.

106. The ecological potential of heavily modifiecagghtened rivers should be assessed
based on the system developed for natural riveesafrresponding 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.

107. The ecological potential of the heavily magtifistretch of the Virvgtdownstream
of Baltininkai HPP should be assessed based osytem developed for natural rivers
of a corresponding catchment size and slope (T¥masd 3). Good ecological potential
of biological quality elements should meet the miatke status criteria established for
natural rivers: DSFI EQRO0.50, LFI>0.40.

SECTION Ill. WATER PROTECTION OBJECTIVES FOR GROUND WATER
WELLFIELDS

108. Pursuant to the Procedure for the Establishmoelvater Protection Objectives,
the most important water protection objective iodjaquantitative and qualitative
(chemical) status of groundwater wellfields:

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

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

108.3. when the status is critically going dowrglsprocess must be stopped.

There are no material changes in groundwater gquediised by groundwater pollution
or abstraction in the Venta RBD. There is only gneblem related to the quality of
groundwater, which is of natural origin — the stlezthanomaly of fluorides in aquifers
of Upper Permian (f and aquifers of ZagarUpper Devonian ()} deposits. The
solution of this problem is attributable to the exmiry of the basic measures: the
problem is expected to be solved after the impldatem of the Council Directive
98/83/EC of 3 November 1998 on the quality of watéended for human consumption
(OJ 2004 special edition, Chapter 15, Volume 4Q).(Drinking Water Directive). The
measures are either to purify fluoride drinking evabr to look for alternative water
supply sources.

SECTION IV. ENVIRONMENTAL OBJECTIVES FOR PROTECTED AREAS

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

109. The Habitats Directive and the Birds Directreguire creating special protected
areas for the conservation of birds and their a#biof Community importance. The
implementation of the directives results in expan®f NATURA 2000 sites.

The objectives set in the Birds Directive and ie tHabitats Directive support the
objectives laid down in the Law of the RepublicLithuania on Water. Both directives
aim at sustainable development and ensuring quadity living environment for both
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humans and birds. In certain cases, however, atiqnesf 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 usuéléy placed outside the protected
areas. Even remote economic activities may havgrafisant impact on the values of
the protected areas. Therefore, significance dfrgract of planned economic activities
on NATURA 2000 sites must be established and, ¢gessary, an environmental impact
assessment (EIA) performed.

110. The EU environmental policy ensures effecixaection of the unique biological
variety throughout Europe and guarantees that EllIMember States have the same
legal obligations in respect of the conservationamdas 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 arerR@ml 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

111. The provisions on environmental objectived @wn in the Law of the Republic
of Lithuania on Water include extension of the diesdfor achieving these objectives,
which means a possibility of short-term, mediumrteor long-term deviation from
good ecological status, which is otherwise to leirmed by 2015.

Failure to achieve good ecological status by 2048y be justified on the grounds of at
least one of the following reasons:

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

111.2. completing the improvements within the timescalaildde disproportionately
expensive;

111.3. natural conditions do not allow timely improvemanthe status of the body of
water.

112. An additional analysis was carried out upanittentification of the water bodies
at risk within the Venta RBD (50 rivers, 10 lakesdaponds) 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 potedtiaing the first cycle will be achieved
in 6 river water bodies. Good status will not b&iaced in any lake/pond at risk. For
the remaining water bodies at risk (44 rivers afldldkes/ponds), extension of the
deadline for achieving environmental objectivegisposed for reasons of technical
feasibility, disproportionate costs or natural ctinds.
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Technical feasibility

113. Technical reasons preventing the achieveménthe good ecological status
objectives can be as follows:

113.1. there is no technical solution to deal \ili problem;
113.2. more time is needed to solve the problem ithaas been provided,;

113.3. there is no information on the cause ofgiablem hence no solution can be
proposed.

114. The required extension for achieving goodagiohl status in water bodies within
the Venta RBD is mainly related to the second &ird reasons.

115. An analysis in the Venta RBD established ttieWwing uncertainties:

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

115.3. uncertainty about the causes of poor status.

116. It is proposed to postpone the achievementabér protection objectives in water
bodies where there is uncertainty about the stassessment results until more data
verifying the status of such water bodies and engbidentification of significant
pollution sources as well as assessment of the midroh supplementary measures is
obtained. The status is not clear in three rivdrghe total number of 50 river water
bodies at risk and one lake.

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

118. Mathematical modelling results showed thatagepoint pollution sources may be
exerting a significant impact on the status/potrai receiving water bodies but the
monitoring data proving such impact is not sufintien all water bodies. Also, data is
lacking to be able to identify the pollution sounsich exerts a significant impact.
Only a few economic entities (in this case — cartarban wastewater treatment
facilities) which are preliminary suspected to bewventing respective water bodies
from the achievement of good ecological status B8¥52have been identified in the
Venta RBD. However, significance of their impacs ot been verified by any actual
measurement data, so it is necessary to make batethese entities can have a
significant negative impact on respective waterié®defore revising corresponding
permits issued to thereto. To this end, investigatneasures have been provided for in
the Programme of Measures. Conditions of permits tfiis instance — integrated
pollution prevention and control permits) could tightened only in the event of a
significant impact, taking into account self-claagidilution possibilities of receiving
water bodies, even in cases when all formal treatmmequirements laid down in
relevant EU legislation are currently met at thexsgties.
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119. Straightened rivers need to be mentioned atgar It is commonly agreed that

river straightening deteriorates the ecologicatustaof rivers and so such rivers are
designated either as water bodies at risk or heawddified water bodies. However,

impacts of the straightening on the ecologicalustaif water bodies have not been
analysed in detail yet, therefore it is recommentbedostpone the achievement of the
objectives due to uncertainty about such impacadiaition, even if the cause was clear,
the acceptability by the society and inability fioed renaturalisation of rivers would be

a sufficient reason for the extension of the demdlior achieving good ecological

status. There are 36 such water bodies within #@a&/RBD.

120. Sources of pollution are not clear in fourelmkand one pond. Also, technical
feasibility of the problem solution are not clearane of these lakes, which is a heavy
modified water body due to changes in the hydralalgiegime (Lake Birzulis).

121. Operational or investigative monitoring hasrbenvisaged for all risk factors the
impact of which is not known yet or raises doulitss 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.

Disproportionate costs of status improvement withirthe established timescale

122. The question of whether the costs of a measteaded for the achievement of
good ecological status in a water body are disptapwte and whether such costs may
serve as a basis for derogation is a decision basedconomic information. Such

decision needs comparing relevant costs and bsnefit

The principle of disproportionate costs, i.e. atdmnefit comparison was not required

in any case of extension of the deadline for tha@ranent of environmental objectives

within the Venta RBD. All cases of extension aredzheither on technical uncertainties
already discussed or on affordability, which widl bddressed in the section below. The
latter is in a way a component of the principl@isiproportionate costs.

123. Out of the total number of 50 water bodiessit in the category of rivers within
the Venta RBD, as many as 36 water bodies wergyuisid as such either due to
straightening or because of both straightening athér risk factors. According to
expert judgement, stretches situated in the upgmhes of the rivers should be left for
natural renaturalisation. Renaturalisation is ret@mded for the straightened river
stretches which are located in areas with a cleblipdemand (settlements, parks, etc.)
as well as in places where renaturalisation cane havsignificant impact on the
minimisation of floods, retention of pollutants arehhancement/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 20.4 million by 2015.

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

state using their own funds or EU assistance fuAdscompared to the expenditure in
the water sector during the last few years, thé amount is not very large; however,
no additional funding sources can be found becalisevailable 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 unaai®gtto the society because, in the
context of lack of funds for such areas as edugatiealth protection and creation of
job vacancies, it may be seen as a “luxury” measure

Natural conditions which prevent attainment of wate protection objectives

124. Four standing-water and low-drainage lakes @orts at risk due to impacts of
diffuse pollution will not be able to achieve goecblogical status and good ecological
potential during the first cycle of the implemendgatof the Management Plan because
even if pollutant input to water bodies is stoppgalpd ecological status/potential may
be unattained due to resuspension of pollutantsnaglated in bottoms sediments. Self-
cleaning processes in standing waters and low-agairwater bodies are much slower
than in the ecosystems of flowing water bodiest-f&storation of more inert biological
quality elements, such as macrophytes and fishansespecially slow process.
Accordingly, it is proposed to postpone the achmeset of environmental objectives
under the Law of the Republic of Lithuania on Watehich provides for a possibility
to extend the deadline for achieving the objectiwben the achievement is prevented
by natural conditions. The water bodies within ¥enta RBD where such extension
would be required are Lake PaeierZeras and Ubigk, Kivyliy and MogdZzio ponds.

The scheme for assessing the degree of achievaahgobd ecological status in all 60
water bodies at risk is demonstrated in FigureT3& number of water bodies where
the achievement of good ecological status is tpdstponed is provided in Tables 88
and 89.
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1. Achievement of objectives i

water bodies at risk by 2015 ——— | Objectives will b

achieved ir6 watel bodie:

b
[
No technical solution - 0
water bodies
\/ < More time is needed — 0
water bodies
2. Failure to achieve for I&i>
reasons of technical feasibility . .
Lack of information on the
problem and/or its cause —
- \ 12 rivers and 6 lakes
np

|

3. Failure to achieve for
reasons of disproportionate
costs

Inability to afford and to
yes accept — 36 water bodies 3

—————— | risk due to the river bed
straightening

—

Insufficient time for

yes restoration of macrophyte
———— | and fish communities in 4
water bodies

4, Failure to achieve becaust
of natural conditions

D

Figure 38. Steps of the deadline extension foreachg good ecological status in water
bodies at risk

Note: Achievement of good status in a water bodylwa postponed due to several reasons, therefere th
number of the water bodies given in the scheme doesoincide with the number of the water bodies a

risk.
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Transboundary pollution

126. Venta RBD is a transboundary river basin idistrence a relevant issue here is
transboundary pollution. Pollution loads generatedthe territory of Lithuania are
transported to Latvia by the rivers Venta and Batulhe average annual amounts
transported from Lithuania to the neighbouring douty the Venta are estimated at
about 2 313 tonnes of BQP118 tonnes of ammonium nitrogen, 2 756 tonnestcdte
nitrogen and 10 tonnes of total phosphorus, andetiansported by the Bartuva are
about 370 tonnes of BGP10 tonnes of ammonium nitrogen, 385 tonnes ohitat
nitrogen, and 12 tonnes of total phosphorus.

There are seven river water bodies within the V&B® which flow out to the Latvian
territory or flow along the Lithuanian-Latvian berd These are transboundary water
bodies. Transboundary water bodies have been fgehthe rivers Venta, Vadaksnis,
Lasis, Sventoji, Bartuva and ApdNone of these has been identified as a water bhody
risk. Two transboundary water bodies are at highoggcal status, five ones are at good
ecological status. One is a water body at risk b&eaof pollution with hazardous
substances. During the study “Screening of substardangerous for the aquatic
environment in Lithuania” (2006), concentrationsdg®-ethylhexyl) phthalate (DEHP)
were found to be exceeding the established normes water body identified in the
Sventoji. Concentrations of DEHP and trichloromathaxceeding the MAC were also
found in the Venta at the border. It is believedl thollution with hazardous substances
could have been transported to the Venta by thellar River. A separate water body
in the Venta below the Varduva has not been distgsiged because of a short distance;
however, pollution in Lithuania can significantlifect the chemical status of the Venta
on the Latvian territory. It should be noted thahcentrations of hazardous substances
exceeding the MAC were detected during one-timesoregnents, therefore additional
analyses have been planned to identify the levebttition with hazardous substances
more accurately. Objectives of the achievementoafdgchemical status are postponed
until more data on the level and source of pollutwith hazardous substances is
collected.

Transboundary water bodies and achievement of vpmtgection objectives therein is
provided in Tables 88 and 89 and demonstratedguargi39.
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Table 87. Measures and extension of the deadlineclievement of water protection objectives inarvéodies in the Venta RBD (water bodies in
bold italics are transboundary water bodies)

Envisaged
supplementary

Reasons of deadline extension

Uncertainty
about the

Uncertainty about the impact

Uncertainty

. ' Length Achievement of measures for . ) b hnical
WB code Basin River | of WB| Type | HMWB | water protection | _ =0~ | Uncertainty lmpact:)t of river . about technica
km objectives " about status ‘bed HPP Water Point feasibility to
water protection straightening abstraction| pollution | reduce diffuse
objectives and lack of pollution
affordability
300100011| Venta Venta 11.6 1 0 | Deadline extended 1
300100013| Venta Venta 58 1 0 Deadline extended 1 1
300100014 Venta Venta 20.2 2 0 Deadline extended 1
300100702 Venta varme 8.0 1 0 Deadline extended 1
300100902 Venta Knituoja 7.1 1 0 Deadline extended 1
300101301| Venta Gang 9.0 1 0 | Deadline extended 1
300101302| Venta Gang 10.3 1 0 Deadline extended 1 1
300101742 Venta Satrija 110 1 0 | Deadline extended 1
300102102 Venta Sona 8.8 1 0 Deadline extended 1
300103801| Venta Ringuva 22.2 1 1 | Until 2015 1
300103802| Venta Ringuva 9.0 2 0 | Until 2015 1
300104801 Venta Zizma | 12.2 1 0 Deadline extended 1
300104871 Venta Upyna 4.0 1 0 Deadline extended 1
300105801 Venta Avizlys 8.5 1 0 Deadline extended 1
300105901 Venta Uogys 15.1 1 0 Deadline extended 1
300106101 Venta Dabikine 12.5 1 1 Until 2015 1
300106102 Venta Dabikiné 12.3 3 0 | Deadline extended 1 1 1
300106103| Venta Dabikine 8.0 3 0 | Deadline extended 1
300106281| Venta Sventupis 17.1 1 0 | Deadline extended 1
300106282 Venta Sventupis 6.4 1 0 Until 2015 1
300106651| Venta Pragalvys | 257| 1 0 | Deadline extended 1
300107401| Venta Virvyte 6.4 3 0 Deadline extended 1
300107431| Venta Nakatia 20.9 1 0 Deadline extended 1
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Reasons of deadline extension
Envisaged Uncertainty Uncertainty about the impact )
Length Achievement of | SuPPlementary about the Uncertainty
WB code Basin River | of WB| Type | HMWB | water protection mk(]a.asures f?rf Uncertainty | MPact of river . about technical
km objectives achievement ot - '+ status bed HPP Water Point feasibility to
water protection straightening abstraction| pollution | reduce diffuse
objectives and lack of pollution
affordability
300107621| Venta Druja 5.1 1 0 | Deadline extended 1
300107711| Venta Redketa 19.3 1 0 | Deadline extended 1
300107911 Venta Upyna 14.4 1 0 Deadline extended 1
300108253| Venta Patekla 5.2 2 0 Deadline extended 1
300108321| Venta Tausalas 10.3 1 1 | Deadline extended 1
300108441| Venta Gervainys 6.8 1 0 | Deadline extended 1
300108443| Venta Gervainys 5.0 1 0 | Deadline extended 1
300108731 Venta Bugenis 9.1 1 0 Deadline extended 1
300108811| Venta Trimes:dis 7.4 1 0 | Deadline extended 1
300109701| Venta Pievys 19.1 1 0 | Deadline extended 1
300110401| Venta Vieset 6.4 1 0 Deadline extended 1
300110901 Venta Serki 5.6 1 0 Deadline extended 1
300111811 Venta Agluona 14.1 1 1 Deadline extended 1
300112361| Venta Adva 16.7 1 0 Deadline extended 1
300112362 Venta Adva 8.4 1 0 Until 2015 1
300112363| Venta Asva 7.7 1 0 Until 2015 1
300113104 Venta Varduva 55.4 3 0 | Deadline extended 1
300113262| Venta Sruoja 9.1 1 0 Deadline extended 1
300113264| Venta Sruoja 10.6 3 0 Deadline extended 1
300113271 Venta Ladine 6.0 1 0 Deadline extended 1
300113511 Venta Kviste 11.0 1 0 Deadline extended 1
300114301 Venta L asis 8.0 1 0 Deadline extended 1
700108102| Sventoji Sventoji 69.9 2 0 | Deadline extended 1
800120102| Bartuva Bartuva 24.0 3 0 Deadline extended 1
800121101/ Bartuva Luoba 7.8 1 0 Deadline extended 1
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Reasons of deadline extension
Envisaged Uncertainty Uncertainty about the impact )
Length Achievement of | SuPplementary about the Uncertainty
WB code Basin River | of WB| Type | HMWB | water protection mk(]a.asures f?rf Uncertainty impact of river . about technical
Kkm objectives achievement o about status bed HPP Water Point fea5|b|I|§y to
water protection straightening abstraction| pollution | reduce diffuse
objectives and lack of pollution
affordability
800121271/ Bartuva Sata 5.7 1 o | Deadline extended 1
800121701/ Bartuva Ap& 7.2 1 0 Deadline extended 1

* Supplementary measures:
1 — National agricultural pollution reduction megesi

manure management in small farms,

fertilisation plans in farms with more than 10 Hautilised land,

revision of the manure absorption capacity cokffit
2 — More favourable conditions to use support seeeumder the RDP;
3 — Compensatory scheme for the application oilisation norms 20% lower than the optimal one;
4 — Compensatory scheme for the sowing of sandyr@red soils with catch crops.

Table 88. Achievement of water protection objediirewater bodies at risk in the category of laked ponds in the Venta RBD

Reasons of deadline extension
Lenath of Achievement of Uncertainty Uncertainty about Uncertainty about
WB code Basin Lake/pond 9 Type |HMWB yater protection| Uncertainty about achievement of good : Y anc
WB, km R . technical feasibility to
objectives | about status pollution status after the removal .
; reduce impact
sources of impact
330030014 | V8™@ | Lake Gludas 0.533 1 o | Deadiine 1
extended
330030140 Venta L?ke Als:dziy 0.905 1 0 Deadline 1
ezeras extended
Venta Deadline
330040090 Lake Mastis 2.717 1 0 extended 1
330040095 | V&M@ Lake Tausalas 1.905 2 o | Deadline 1
extended
230050140 | Venta Sablauski 1.116 1 1 | Deadline 1
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Reasons of deadline extension
Lenath of Achievement of Uncertainty Uncertainty about Uncertainty about
WB code Basin Lake/pond 9 Type |HMWB yater protection| Uncertainty about achievement of good : y anc
WB, km A : technical feasibility to
objectives about status pollution status after the removal .
; reduce impact
sources of impact
pond extended
330040050 | Venta | -2ke Paezeu 1.514 1 o | Deadline 1
ezeras extended
230050271 | Venta . 0.768 1 1 | Deadline 1
Kivyli y pond extended
Venta Deadline 1
230050180 UbiSkés pond 0.754 2 1 extended
Venta Deadline
330040060 Lake Birzulis 1.19 1 1 extended 1 1
230050100 | Bartuva | MostdZio! 0.542 1 1 | Deadline 1
pond extended
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Figure 39. Achievement of water protection objeesiin surface water bodies in the Venta RBD
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CHAPTER VII . SUMMARY ECONOMIC ANALYSIS OF WATER USE

SECTION I. GENERAL OVERVIEW OF THE SITUATION

1267. With the area of 6 277 knthe Venta RBD constitutes 9.6% of the total arka
the country and is the third largest river basistrdit in Lithuania. The Venta RBD
consists of the Venta, Bartuva and Sventoji baslite Venta Basin takes up 82%
(5 138 km?) of the total area of the RBD. The remaining dseshared by the Bartuva
Basin (749 krf) and Sventoji Basin (390 Kin Most of the population (188 thousand)
live in the Venta Basin and the total number of gopulation in the Venta RBD is
220 thousand, which is 6.5% of the total populaiiothe country. The density of the
population varies from 37 inhabitants perdimthe Venta Basin to 28 inhabitants per
km? in Bartuva Basin or 29 inhabitants per&imthe Sventoji Basin.

The Sventoji Basin situates 50% of Palanga town ioipality, 13.7% of Skuodas
district municipality and 22.8% of Kretinga distrimunicipality (by area). The latter
municipality constitutes almost 58% of the totaaof the Sventoji Basin. The largest
share of the Bartuva Basin is taken by Skuodasidist’6% of Skuodas district
municipality is situated in this basin. Municipag situated in the Venta Basin are as
follows: 98% of Akmen district municipality, 99% of MazZeikiai district umicipality,
90% of TelSiai district municipality, 49% of Siaaili district municipality, 35% of
Kelmé district municipality and a few other municipadsi The largest area in the Venta
Basin is occupied by TelSiai district and MaZeiki#strict municipalities (25.3% and

23.5% respectively).

Table 89. Comparison of the general indicatorour RBD, 2008

Venta Nemunas . .
Venta RBD | Venta RBD RBD RED Lithuania
Area, knf 6 277.3 8 949.1 18708 48 202.8 65 300
Share of the area from the total 9 6% 13.7% 2 94 73.89 100
area of Lithuania, % 70 70 e (i 0
Number of population 220 00 387 271 57 534 2 71®|8 3375618
pop
Density of population 35 43 31 56 H2
Share of the total number of 6.5% 11.5% 1.7% 80.3% 100%
population in Lithuania, % ' ' ' '
Total GDP, LTL million 5 935.07 9114.18 1629.021 #60.48338 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 26 978 23534 28 314 30 050 7230
Average disposable monthly 884 882 869 1013 o8l
income per household member
Working-age population 130 725 230 375 37 149 1811276 2209525
Registered unemployed population 55 554 32 193 5500 247180 307 124
(April 2010) N
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 5329113

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

distribution in individual RBD
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The data in Table 89 demonstrates that GDP in teetd/RBD in 2008 totalled to
LTL 5 935 million, which accounted for 6% of thetiomal GDP. The GDP share per
capita was LTL 26 978, which is a little lower thdre Lithuanian average, excluding
the large cities (these are situated in the Nem&&3). The indicator is lower in the
Venta Basin — a little less than LTL 26 thousandgapita, in the Bartuva and Sventoji
basins — around LTL 33 thousand per capita.

The average monthly disposable income per househeltiber in the Venta RBD in
2008 was the lowest in the RBD and totalled to 1874, meanwhile in the Sventoji and
Bartuva basins it was LTL 942. The national average2008 was LTL 987 per
household member. Registered unemployed populatiothe Venta RBD in 2008
accounted for 17.5% of the total working-age popoig the national figure was
13.9%.

The annual water consumption in the Venta RBD in0&0totalled to

11 303.5 thousand fnwhich is 0.2% of the total water consumption ithuania. Apart

from the water volume consumed for energy purpogeswater consumption in the
Venta RBD accounts for 4.2% of the total consumptio Lithuania. The highest
consumption is registered in the household secidre distribution of water
consumption by sectors is provided in Figure 4@\el

Other uses eul
0.2% Agriculture

0.5% Industry
16.5%

Fisheries
22.9%

ouseholds

35.1%
Energy

24.8%

Figure 40. Water consumption in the Venta RBD iQ20
Source: Statistics Lithuania. The chart was drawthie Expert

Differently from the data on water consumption, ommfiation on the wastewater
treatment level is given on the basis of the infation on municipalities provided by
the Statistics Lithuania instead of observing thepprtions of the population number in
the RBD basins.

There is no untreated wastewater discharged in riiégor municipalities within the
Venta RBD (Akmen, TelSiai, MaZeikiai, Skuodas and Palanga) (thpeesve national

figure is 0.3%); however, the treatment quality irsufficient: almost 57% of

wastewater is treated below the established stdadaeanwhile in Lithuania this figure
is 27% (excluding wastewater which is generallysudiject to treatment).
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Figure 41. Level of treatment in five municipalgia the Venta RBD in 2008
Source: Statistics Lithuania. The chart was drawthe Expert.

SECTION II. ANALYSIS OF ECONOMIC SECTORS

127. An analysis of sectors related to and affgctihe use of water resources
demonstrated that the main drivers of the majosquees on surface water bodies
include households, industry, energy, agricultune &sheries. The main source of
pollution identified in the Venta and Bartuva basis agricultural pollution.

Five HPP of 28, which are currently operating hia ¥enta RBD, are not likely to have
any major impact on the river stretches downstreéthe dams (provided that turbines
are operated at the most efficient mode, so tlahtfdrological regime in the tail bay is
close to the natural one to the maximum extenthe©two HPP (Leckava HPP and
Kernai HPP) are standing very close to the riveutndno measures will be effective,
their significance on the overall ecological stadtfisvater bodies is very low within a
wider context) hence the river stretches belowstid HPP should not be designated as
water bodies subject to a significant impact. Tleenaining 21 HPP do exert a
significant impact on the river stretches downstred the dams, 10 of them have been
constructed on the Virvyt a heavily modified water body as a result of tthieP
operation. Turbines which significantly injure fisind do not conform to the runoff
regime should be replaced with environmentallynidieer ones in four HPP in the
Venta RBD. Five water bodies which are affected Hpydrological fluctuations
conditioned by HPP have been designated as HMWB.

In addition, two water bodies (rivers Varduva andBoji) are classified as being at
risk due to hazardous substances. The length abmarphologically altered rivers as a
result of straightening, which was carried out backoviet times, totals to almost 560
km. The sectors which generate major loads on wadeies are discussed in more
detail below.

Differently from countries with insufficient wateesources, Lithuania little depends on
water resources, which do not have any signifigafiltence 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



134

above, economic activities and supplementary meas@quired in the Venta RBD as
described further in the text demonstrated thairtpat of agriculture, which generates
relatively higher loads on water bodies, to the @®Rwer than the input of industry,
which has a lower impact on water resources. Rotilgenerated in the process of other
activities is more or less proportionate to thenexnical product produced thereby.

Households

128. The household sector is one of the most ilpbrisers of water resources. In
2008, the average consumption of water by one meofbe household connected to a
centralised network in Lithuania was 63 litres pay’. The consumption in Akmeén
district was 46 litres per day, in TelSiai distriet56, in Mazeikiai district — 66, in
Skuodas district — 49, in Palanga town — 78. Theraye daily consumption by one
inhabitant serviced by five water supply companaalled to 66 litres in 2008.

Implementation of the LGS project “Assessment obugidwater resources in
Lithuania” included development of forecasts fooigrdwater abstraction and demand
of water supply for public purposes in Lithuaniagions in 2015 and 2025 (Source:
Report on the development of forecasts for grounemwabstraction and demand of
water supply for public purposes in Lithuanian oegi in 2015 and 2025. The
implementer of the project — UAB SWECO-Lietuva. nfils, Lithuanian Geological
Fund, 2007). Today, the daily abstraction of graumer is 20 933 rhon average,
which constitutes 23.4% of the amount of surveyed approved groundwater
resources. Daily abstraction in 2015 in this RBOfdeecasted to total to 34 300°m
accounting for 38.3% of the volume of the surveywmwl approved groundwater
resources.

The precise figure on wastewater discharges bydimlds and by industries cannot be
provided because the majority of industries emigirthwastewater 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. Comparisorustholds and industry shows that
consumption by households within the Venta RBD aotdor 33% and industry — for
35% of the total volume consumed in the Venta RBBe share of industry in all
districts of the Venta RBD is practically equalttee share consumed by households,
except for Mazeikiai district where consumptionibgustry is 1.5 times higher than by
households.

There are five major water supply companies inMaeta RBD. In addition, there are a
number of small ones, although these should ceasxist having in mind the legal
provision to have one public water supplier per icipality.

The number of people in households connected tervgtpply networks by the main
water supply companies within the Venta RBD is jded in Table 90.

% Report of the National Control Commission for BE@nd Energy, 2008
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Table 90. Percentage of population connected tervgatpply and sewerage networks in

the Venta RBD, 2009

Water supply company

Percentage share of populatPercentage share of populatipn

connected to water supp
networks in the areas service
by water supply companies

yconnected to sewerage networks

odn the areas serviced by water

supply companies

Palangos vandenys 97 94
Skuodo vandenys 80 51
Mazeikiy vandenys 78 70
TelSiy vandenys 71 55
Akmeres vandenys 76 68
In Venta RBD on average 77| 66

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 four mualtips out of five main ones in the
Venta RBD from the Financial Perspective 2007-2M@wever, since 50% of the area
of Palanga town belongs to the Nemunas RBD anavétstewater discharger is located
in this RBD, the information provided in Table 9dvers the investments of only three

projects.

Table 91. National projects in the Venta RBD in 213

Water Settlement Planned works Project
supply T = _ value,
company > > S S E LTL
o E - " © X “

= = 5 2z 5 2 million

5 = © = e o = o X

o | S SE | % 3E | 3E £9

— X - X X

= ° o . o 5 - T = > E

S |8 |z¢ |82 (8¢ |g¢& |g¢

= |z 2% | 25 S5 | 3¢ 2>

3 |5 52 |52 5% |55 |32

z o ze | x? z& |x@ zZ 3
Akmenes | Akmere 1 7.2 6.8 31.7
vandenys | Venta 1 10.9 7.6
Mazeikiy | Mazeikiai 10.2 11.8 28.04
vandenys | ViekSniai 8.5 8.5
TelSiy TelSiai 9.2 7.7 11.8
vandenys
Total in Venta RBD 2 1 46 0 42.4 0 0 71.5

Notes: 1) An investment project for Kérii is not included in the table because the nmagor of the
projects will be implemented in the Lieks®BD; 2) The length of sewerage and water supptiyouks
may be different if construction prices change.

Source List of National Projects No. 1 under Measure Na3V&1-AM-01-V “Renovation and

development of water supply and wastewater managiesystems”

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 manageafehe main water suppliers in
the Venta RBD are given in Table 92 below.
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Table 92. Prices of water supply and wastewateragement in the Venta RBD, 2010,
LTL/m3, incl. VAT

Water Price of water supply Price of wastewater Total price
supply management
company for customers for for customers for for customers for
subscribers subscribers subscribers
Palangos 3.21 3.15 4.55 4.4% 7.76 7.6
vandenys*
Skuodo 2.02 1.96 3.94 3.8] 5.96 5.7
vandenys
Mazeikiy 281 2.69 2.96 2.84 5.7[7 5.5
vandenys
TelSiy 2.46 2.42 2.98 2.89 5.44 5.31
vandenys
Akmeres 2.76 2.71 4.39 4.8 7.15 7.01
* There is also a higher tariff for seasonal suib®es.
Source: Water supply companies
Industry

129. Industries in the Venta RBD consume abut 30%e total volume consumed in
this river basin district. Almost half of this amuuis used up by companies in
Mazeikiai district. Most of the companies discharleir effluents to centralised
sewerage networks. Four companies emit wastewatsstlgt into water bodies. Also,
there are many outlets of surface runoff (23),udolg surface runoff from industrial
areas.

The highest percentage of companies (excludingipuititutions, trade companies,
companies providing other services, or similar cam@s) is operating in
manufacturing — almost 10% (Figure 42). Accordiagle data provided by Statistics
Lithuania by counties and adjusted for municipadti about 3 800 companies were
operating in Akmeé, MaZeikiai, TelSiai and Skuodas district and Pgéatown in the
Venta RBD in 2008.

B Hunting, agriculture
fisheriesforestry

= Mining and quarrying
= Manufacturing
® Supply of electricity, ge

and water
H Construction

H Other

Figure 42. Distribution of companies by industileshe Venta RBD, 2008
Source: Data of Statistics Lithuania by countiegjged by the Expert

During the project “Identification of substancesigerous for the aquatic environment
in Lithuania”carried out in 2006, examination of hazardous sufess discharged with
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wastewater was performed in various wastewaternteat facilities. The findings
revealed that a few hazardous substances of cqgnoamely, phenols and their
ethoxylates, polycyclic aromatic hydrocarbon, oan compounds and phtalates (in
addition to those which are monitored under thadwial Monitoring Programme) were
detected in wastewater treatment plants of a fewso In the Venta RBD, hazardous
substances were examined in effluents dischargedh fMazeikiai WWTP. No
exceedance were detected. However, di(2-ethylhghxyiplate was detected in the
Sventoji, but no source was identified.

There are 16 companies in the Venta Basin and Jpaoynin the Bartuva Basin which
have been issued integrated pollution preventiahamtrol (IPPC) permits. The total
number of IPPC companies in 2008 was 17. Table&@wbspecifies the number of
installations subject to the IPPC requirementsnajvidual types specified in the IPPC
legislation.

Table 93. Number of companies with IPPC permitstypes of installations in the
Venta RBD, 2008

Installation type |  Number of installation$
Venta Basin
Large combustion installations with a rated thermplt exceeding 50 1
MW
Mineral oil and gas refineries 1

Installations for the production of cement clinkerotary kilns with a
production capacity exceeding 500 tonnes per ddiynerin rotary kilns
with a production capacity exceeding 50 tonnesagror in other
furnaces with a production capacity exceeding 50iés per day
Chemical installations for the production of oxygamtaining
hydrocarbons such as alcohols, aldehydes, ketoadmxylic acids, 1
esters, acetates, ethers, peroxides, epoxy resins

Installations for the disposal or recovery of hdpais waste, with a

; . 1
capacity exceeding 10 tonnes per day
Landfills receiving more than 10 tonnes per dawith a total capacity 3
exceeding 25 000 tonnes, excluding landfills oftingaste
Treatment and processing of milk, the quantity dkmeceived being
X 1
greater than 200 tonnes per day (average value anraual basis)
Installations for the intensive rearing of poulivith more than 40 000 4
places for poultry
Installations for the intensive rearing of pigstwihore than 2 000 places >
for production pigs (over 30 kg), or 750 placessows
Bartuva Basin
Installations for the intensive rearing of poulivith more than 40 000 1

places for poultry
Source: Data of regional environmental protectiepatitments. Distribution by sub-basins was carried
out by the Expert.

The amount of charges for pollution of the envire@mnand changes therein illustrate
the magnitude of pollution and its change.

The number of payers of charges for water pollutéiod the payable amounts are given
in Table 94 below. Both the number of payers ardatmounts paid in 2008 went down
as compared to the figures of 2007.
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Table 94. Payments of the water pollution chargéVenta RBD

District Number of payers Payable amounts, LTL (rounded up)
2007 2008 2007 2008

Akmere distr. 11 8 54 00d 27 00D
TelSiai distr. 18 15 107 00D 53 000
Mazeikiai distr. 18 16 200 00D 120 000
Skuodas distr. 1( 3] 9 000 4 820
Palanga town 1( ) 62 000 50 0p0
Total 67 56 432 000 255 00D

Source: Database of pollution charges of the Mipist Environment

Energy and dams

130. Rivers in the Venta RBD are noted for theghhihydropower generation capacity
(43 MWh/knt) in the country. There are 28 HPP on the riverthisiriver basin district.
The arr?%a of the ponds of five of these HPP (agteecmpacity 1737 kW) is larger than
>0.5 knf.

The largest number of HPP have been constructatieoiirvyte River and operation
thereof exerts a significant impact on the aquaticironment of the river. 17% of all
water abstracted in the Venta Basin is used forgp@eneration.

Also, Mazeikiai oil refinery has its own fuel congiion facilities with a nominal
thermal capacity higher than 50 MW.

Agriculture *

131. Agriculture uses (affects) water resource®ctly by consuming water and
indirectly by polluting water bodies. Major presssir(indirect use of water resources)
also include river straightening used to be pergadrfor land reclamation purposes.

Annual water consumption for agricultural purposesLithuania is comparatively
insignificant — in 2009 the consumed amount totalle 1 381 thousand Inwhich
makes up 0.03% of the total water consumption. Eertuding water consumption for
energy purposes from the total water consumptiom share for agriculture would still
be as low as 0.7%.

* The majority of the data in the analysis of thei@dtural sector, such as distribution of agriouét
holdings, water consumed for agricultural purposegicultural production, was recalculated obsegvin
the proportions of the distribution of agricultutahd in districts and respective basins and sudinba
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Figure 43. Water consumption for agricultural pug®in different RBD, 2009
Source: Environmental Protection Agency, the cha drawn by the Expert

The amount of water consumed for agricultural psgsoin the Venta RBD, like in
other river basin districts, totals to less thal®® of the total consumption in Lithuania.
Consequently, the sector of agriculture does netleny significant impact on the
amount of water resources in the Venta RBD. Acegydio the Land Reclamation
Cadastre, areas potentially subject to irrigatiohie Venta RBD totalled to more than
500 ha. Not all of these are suitable for use. igaiicant abstraction of surface water
for agricultural purposes is forecasted for the io@rb-10 years in Lithuania due to
poor technical state of irrigation systems and r@tand economic conditions.

The amount of water consumed for agricultural pegsoin the Venta RBD totals to
52 thousand i) which accounts for 0.5% of the total consumptionthe RBD
(including the energy sector).

Table 95. Water consumption for agricultural pugsom the Venta RBD, 2009

Venta RBD
Sventoji Bartuva Venta | Lithuania
Basin Basin Basin
Consumption for agricultural purposes, thou.
m’ 4,53 1,24 45,97 1381,3
Consumption for agricultural purposes per 1
ha of utilised agricultural land, thou>m 0,30 0,03 0,20 0,5
Consumption for agricultural purposes per
LTL 1 of gross agricultural production,
m>/1000Lt 0,1329 0,0132 0,089y 0,19

Source: Environmental Protection Agency, expedsingations

One hectare of agricultural land in the Venta RERDsumes 0.18fha, which is less
than the national average (0.54/ma). The most intensive consumption of water is
observed in the Sventoji Basin (0.3/ha of agricultural land). In the Venta Basin, this
indicator is 0.2 My in the Bartuva Basin — as low as 0.03ha of agricultural land.

Diffuse pollution and hydromorphological changesr (purposes of land reclamation)
constitute indirect use of water resources for cadiral needs. The major share of
diffuse pollution loads generated in agricultur@adlution entering the soil with animal

manure and mineral fertilisers. The amount of nahaitrogen fertilisers used in the
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Venta RBD is comparatively large (24.1 kg/ha). Astirmated demand of mineral
phosphorus fertilisers in the Venta RBD is low eampared to other river basin districts
and does not exceed 5 kg/ha.

The loads of animal pollution are proportionatéhte animal density, which is lower in
the Venta RBD as compared to the national aver@de I(SU/ha) and totals to 0.4
LSU/ha.

Morphological changes in the Dauguva RBD, as irotdier RBD, are significant. The
share of regulated rivers in the river network nsalie about 72%thetotal drained area
is larger than the total agricultural area. It wakculated that straightened rivers in the
Venta Basin total to 560 km. Of these, about 80akensituated in protected areas.

Fisheries

132. The most common type of fisheries in Lithuasipond fisheries breeding mainly
carps. The fisheries (aquaculture) sector coveesiapponds which are considered to
be merely industrial objects and not bodies of wa#bat must achieve good water
status.

According to the data of the Fisheries Departmérh® 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 marketable g=own in these ponds in 2008
totalled to about 3.76 thousand tonnes. It is fasgsd that the number of ponds will not
be increasing because they need land and othex ilavgstments, and in future this
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 araivgng. 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 &Bnes of ecological feed. The
average vyield in feeding ponds totalled to 853 &g/fhe production of aquaculture is
expected to grow in future.

The ponds of aquaculture 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 deternbgeatie technical design projects of
certain ponds providing for that the ponds mayitedfwith 105 million n? of water
only with the help of pumps. However, due to ecomamconsiderations, water is
supplied by pumps only in urgent cases. After therdase of electricity prices, a
number of companies completely stopped using pufmsthe purpose of reduction of
electricity consumption, a number of the pumpingtishs have been undergoing
reconstruction financed from the EU Structural Find

® The study “Preparation of a feasibility study be testoration of morphological and ecological
conditions close to the natural ones in straighdanesrs and streams and development of practical
recommendations for the activities to restore #id sonditions” (EPA).
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No major reconstruction of the ponds was carriednduthe 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 mancial 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 \a@et period. Many ponds are filled
up using electricity which significantly increasexpenses of the fish farming
companies. Decrease of resources, seasonal figheryibition to fish during certain
periods do not ensure a sufficient level of incofmethe fishermen. The owners of
aquaculture companies lack their own funds for aion 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 ugadéng 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 are two commercial pond fish farming compaimehe Venta RBD.

According to the data of the EPA, the quality pagters (BODR, Nita and Ryia) Of
water released from fishery ponds seldom exceegdhmitted norms.

Recreation

133. There are 6 lakes and ponds larger than 0%5rkthe Venta RBD. Most of them
are used for fishing and/or bathing. There are thibg waters officially designated
pursuant to Directive 2006/7/EC of the Europearid@aent and 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-Bathing Waters Directive): Lake
Germantas in TelSiai district, Lakaikstas in Varniai (TelSiai district) Lake ParSezZeris
in Laukuva (Silat district), Lake Plinkj eZeras in Seda (MaZeikiai distr.), Pragalvys
River in Akmer district, Sablauski pond (Dabikig area, Akmea district), Skuodo
pond in Skuodas, Venta River in Aknéeent River in Mazeiki&i

Up to 12 thousand people can use eight largestspuitth an area larger than 0.5 m
(Juodeiky, Karny, Kivyliy, Lazdininky, Mosédzio |, Sablausk, Skuodo and Ubigis)
for recreation purposes. The estimation is basetherassumption that about 55 % of
the local population use water bodies for recrgtio

® Source: Report on the implementation of the Bafiraters Directive to the European Commission
(MS Excel file).

" Willingness to Pay Study in the Neris and bs sub-basins carried out by the Centre for
Environmental Policy. The study revealed that aliEfu®6 of the local population use water bodies for
recreation in one or another way..
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N Beaches and bathing sites in Venta RBD
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Figure 44. Beaches and bathing sites in the VeBfa R
No National Water Tourism Roufilsave been planned for the Venta RBD.

Economic and social importance of sectors

134. A brief description of the main sector whi@naxert a negative impact on water
resources in the Venta RBD demonstrates that tiser® one specific sector which
would be exerting a more significant impact on wéaigdies than others. Industry in the
Venta RBD consumes a little more water than othrandhes because a few large
industrial entities are situated in this river Ipadistrict. 11 river water bodies in the
category of rivers are water bodies at risk dueagacultural pressures. Household
pollution has significantly went down as a resulttlee implementation of the basic
measure. Still, the achievement of good ecologtatius can be prevented by pollution
dilution capacities of small rivers.

Economic importance of the said sectors is in a @r&racterised by such indicators as
the number of employees in the sector and valueddithdicators characterising the
importance of each sector are provided in Tablear@b97.

8 Special Plan of the National Water Tourism Rowpproved by Order No. 4-67 of the Minister of
Economy of the Republic of Lithuania of 23 Febru@609 (Zin, 2009, No.27-1075. The Plan was
commissioned by the State Tourism department arepgped by Vilnius Gediminas Technical
University.
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Table 96. Employed population in the Venta RBD, 200

Employed population, thousand
Hunting,
Municipality agriculture, o, | Indus| o | Const o | Servi|
fisheries, try ction ces
Total forestry
Akmenré
distr. 12.59 1.95 15% 2.28 181 1.41 11.2 6.95 255.
MaZeikiali
distr. 26.32 2.37 9.( 6.4 24}4 402 153 1352 451.
TelSiai distr. 22.13 1.99 9.0 540 244 3.38 153 11|37 1.4
Skuodas
distr. 10.57 0.87 82 25 24|2 1.04 9.8 6/11 87.9
Total/on
average 71.62 7.17 100 16.65 283 984 13.7 37.953.0
Source: Statistics Lithuania and experts’ calcafei
Table 97. Value added in the Venta RBD by industr&908
GDP and value added, LTL million
Hunting,
C agricultur
Municipality Per capil 6.
LTL | fisheries, Indus Const Services
Total | thousan| forestry % try % uction % etc %
Akmere distr. 590.6 23.8 64.5 109 1172 19.8 5f.0 96 1.85 59.6
MaZzeikiai distr| 1585.5 27.2 66.5 42 5112 322 277.87.5 730.5] 46.1
TelSiai distr. 1333.1 27.2 559 4,2 4298 32.2 2B3l7.5 614.3] 46.1
Skuodas distr. 707.7 33]1 19.7 28 165.8 234 69.8.8 452.6 64.0
Total/on
average 4216.9 27.5 206}7 49 1224 29.0 pB37 15.149.21 51.0

Source: Statistics Lithuania and experts’ calcatei

The figures in the tables above demonstrate that rttost important sector by
employment, excluding the sector of services, dustry. The value added created in
the sector of industry, which employs 23% of alidar force, totals to almost 30% of
the total value added in the Venta RBD.

The economic importance of agriculture in Lithuaisisgignificantly lower than that of
manufacture, trade, construction and some othdorsecThe number of population
working in the sector of agriculture makes up arbutB% of all working-age
population, creating more than 5% of the value dddeated in this river basin district.
Agricultural companies supply a significant shaf@weryday products to tradesmen or
processers and production of an in-kind econontygkly important for the Lithuanian
countryside. Agricultural land utilised by agriauthl companies makes up as little as
0.1% of the total area of utilised agriculturaldan Lithuania. Animals kept within the
Venta RBD account for 11% of the total number afrais in the country.

Agricultural land in the Venta RBD makes up morarti16% of the total area of the
river basin district and is larger than in otheeribasin districts (Lithuanian average is
39%). The largest area of agricultural land isatid in the Bartuva Basin — more than
60% and the smallest one is in the Sventoji Badiess than 40%. The share of gross
agricultural production in the Venta RBD in thealohmount of Lithuanian production
is 20%, of which 69% is plant-growing productiordaomver 30% — animal husbandry
production.
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The value of gross agricultural production producedne hectare of agricultural land
within the Venta RBD is around LTL 2 236 per heetawhich is lower than the
Lithuanian average (LTL 2 865 per hectare of wdisagricultural land). The value of
agricultural production in this RBD totals to LTI4®5 million, which constitutes about
8.7% of the value of the total agricultural prodotproduced in Lithuania.

In some areas, agriculture is important from theigd@oint of view. For example, in

the share of population working in the agricultusattor in the Bartuva Basin, where
agricultural land makes up over 60% of all land endominated by small farms (there
are no farms larger than 500 ha), constitutes abdui of all working-age population

and this percentage is higher than the nationatagee (8.1%). A relatively large

number of animals (12%) are kept in large farmshwitore than 300 LSU in the

Bartuva Basin. Animal husbandry production maked . Tip 1 340 per one hectare of
utilised agricultural land (the national figure i L 1 255 / ha) in the Venta Basin

where agricultural land constitutes 44% of theltataa and the number of working-age
population in agricultural is 12%. The largest nembf large plant-growing farms are
situated in this Basin. The share of working-agepte who work in the sector of

agriculture in the Sventoji Basin, where agricudtuand accounts for 39.4% of the total
area, is only 6.7%. As in the Bartuva Basin, thgomig of farms in this basin are small

farms.

CHAPTER VIIl. SUMMARY PROGRAMME OF MEASURES
SECTION I. INTRODUCTION

135. 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 mattieadamodelling 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 supplementargures which are most effective
from both environmental and economic point of vidvave been proposed. An
integrated programme of measures consists of $pengasures or studies suggested
for the selection of supplementary measures duaiteg stages.

SECTION II. BASIC MEASURES
136. 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:
136.1. Bathing Waters Directive;
136.2. Birds Directive;
136.3. Drinking Water Directive;

136.4. Council Directive 96/82/EC of 9 December @9%n the control of major-
accident hazards involving dangerous substance2Q04 special edition, Chapter 5,
Volume 2, p. 410) (Major Accidents Directive);

136.5. Council Directive 85/337/EEC of 27 June 1885he assessment of the effects
of certain public and private projects on the emwmnent (OJ 2004 special edition,
Chapter 15, Volume 1, p. 248) as amended by Due@D09/31/EC of the European
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Parliament and of the Council of 23 April 2009 ¢ tgeological storage of carbon
dioxide and amending Council Directive 85/337/EEEyropean Parliament and
Council Directives 2000/60/EC, 2001/80/EC, 200435/ 2006/12/EC, 2008/1/EC and
Regulation (EC) No. 1013/2006 (OJ 2009 L 140, pi-135) (Environmental Impact
Assessment Directive);

136.6. 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);

136.7. Urban Wastewater Treatment Directive;

136.8. Council Directive 91/414/EEC concerning thiacing of plant protection
products on the market (OJ 2004 special editiogp®¥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);

136.9. Nitrates Directive;
136.10. Habitats Directive;

136.11. Directive 2008/1/EC of the European Pamiaiand of the Council concerning
integrated pollution prevention and control (OJ 20024, p. 8-29)as last amended by
Directive 2009/31/EC of the European Parliament a@inthe Council of 23 April 2009
on the geological storage of carbon dioxide and ralimg Council Directive
85/337/EEC, European Parliament and Council Divesti2000/60/EC, 2001/80/EC,
2004/35/EC, 2006/12/EC, 2008/1/EC and RegulatioB)(No. 1013/2006 (OJ 2009
140, p. 114-135(IPPC Directive).

137. Seven directives out of the eleven ones th@ementation 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

138. Measures required for implementing the Comiguegislation for protection of
water transposed into the Lithuanian acquis areiged in Table 98 below.

Table 98 Measures required for implementing the Communigyslation for protection
of water

Key legislation of the Republic | Measure Implementation costs
of Lithuania transposing the EU at the national level
directive
Environment | Law on Environmental Impact Environmental impact | No need of
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 280
thousand

IPPC Rules for the Issuing, Renewal and  ApplicationRPC Acc. to preliminary
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Key legislation of the Republic
of Lithuania transposing the EU
directive

Measure

Implementation costs
at the national level

Directive Revocation of Integrated Pollution permits in all relevant | estimates in 2000,
Prevention and Control Permits | cases; implementation | implementation costs o
approved by Order No. 80 of the | of BAT the IPPC Directive in
Minister of Environment of the Lithuania must have
Republic of Lithuania of 27 ranged from LTL 1 200
February 2002 (Zin., 2002, No. to 2 000 million. The
85-3684; 2005, No. 103-3829) demand of one-time

costs until 2015 is
estimated to be LTL
100 thousand accordin
to the number of
potential IPPC permits.

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 totals to

LTL 200 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 humber 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 1.46 million.
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 12.5 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
of Health of the Republic of
Lithuania of 21 December 2007
(Zin., 2007, No. 139-5716);

Bathing Water Quality Monitoring
Programme for 2009-2011
approved by Resolution No. 668

public on bathing water
quality.

Official designation of
bathing sites,
improvement of water
quality, restoration of
poor water quality to

good status,

for 2006—-2008 were
estimated at about LTL|
3 200 thousand,
including water
sampling, analysis and
training (LTL 2 700
thousand), public
information measures

=)
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Key legislation of the Republic
of Lithuania transposing the EU
directive

Measure

Implementation costs
at the national level

of the Government of the Republ
of Lithuania of 25 June 2009
(Zin., 2009, No. 80-3344)

cdevelopment of an
information system.

and reporting to the
Commission (LTL 500
thousand). Maintenanc
of bathing sites in the
Venta RBD in 2010-
2015 will annually
require around LTL

50 thousand.

12

)

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. 108-3902)conservation of birds, | management of bird
development and habitats until 2015 total
General Regulations of Areas of | implementation of to ca. LTL 666
Importance for the Conservation | management plans for | thousand and operating
of Habitats or Birds approved by | protected areas costs — ca. LTL 344 |
Resolution No. 276 of the _ thousand.
Government of the Republic of
Lithuania of 15 March 2004 (Zin.
2004, No. 41-1335).
Criteria for the Screening of Areas
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)
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 habitat
Importance for the Conservation | protected area until 2015 total to ca.
of Habitats or Birds management plans LTL 180 thousand,
o _ operating costs — ca.
Criteria for the Screening of Areas LTL 496 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 Investment Programme

recultivation” approved by Order
No. 349 of the Minister of
Environment of the Republic of
Lithuania of 28 June 2001 (Zin.,
2001, No. 61-2196; 2005, No.
142-5135) (LAND 20-2005)

of sewage sludge;
withdrawal/banning of
dangerous substances

for Sludge Managemer
in Lithuania prepared
by SWECO BKG, the
required total costs are
estimated at about LTL|
300 million. The
amount planned to be
invested in the Venta
RBD until 2013 totals
to about LTL 50
million. Annual
operating costs — LTL

1.5 million.
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Key legislation of the Republic
of Lithuania transposing the EU
directive

Measure

Implementation costs
at the national level

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); 2013, about LTL 2.1
) ) ) billion are planned to b¢
Law of the Republic of Lithuania allocated for the
on Drinking Water Supply and development and
Wastewater Management (Zin., rehabilitation of water
2006, No. 82-3260) supply, wastewater
collection and sludge
Wastewater Management management
Regulation infrastructures in
settlements larger than
2000 p.e. in Lithuania.
Such measures
(together with drinking
water supply
development measures)
in the Venta RBD wiill
require about 80 million
for investments until
2015; operating costs —
LTL 1.6 million.
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 | mijllion for Lithuania.
Government of the Republic of | ¢rop rotationand The amount needed fo
Lithuania of 26 August 2003 (Zin|, fertilisation, promotion | {he jmplementation of
2003, No. 83-3792) of ecological farming, | {hese requirements in
establishment and the Venta RBD until
control of water 2015 totals to ca. LTL
protection belts, 82 million of
;ﬁ;ﬁ?;'ﬁg:&dof investment costs and ca.
wetlands. Continuously LTL 800 thous_and of
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

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

24:2003 “Drinking water safety

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. Costs for the
expansion and
rehabilitation of
drinking water supply
systems in the Venta
RBD from 2007 have
been planned together
with wastewater
management costs angd
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of Lithuania transposing the E
directive

Key legislation of the Republic

Measure

] at the national level

Implementation costs

and quality requirements”
approved by Order No. V-455
the Minister of Health of the
Republic of Lithuania of 23 Ju

Lithuanian Hygiene Norm HN
44:2006 “Delineation and

maintenance of sanitary prote
zones of wellfields” approved

of Health of the Republic of
Lithuania of 17 July 2006 (Zin
2006, No. 81-3217)

2003 (Zin., 2003, No. 79-3606);

Order No. V-613 of the Minister

of
LTL 1.6 million.
ly

ctig
by

total to LTL 80 million;
annual operating costs

Practical steps and measures for application of thprinciple of water costs
recovery as laid down in Article 9 of the WFD

139. Practical steps and measures for applicatioth® principle of water costs
recovery as laid down in Article 9 of the WFD anmdthe Law of the Republic of

Lithuania on Water are given in Table 9

9.

Table 99. Practical steps and measures for applicatf the principle of water costs

recovery as laid down in Article 9 of the

WFD

Relevant legislation

Measures

Methodology for the Pricing of Drinking Wate
Supply and Wastewater Management Servi

approved by Order No. 03-92 of the Nationdbr all consumers.

Control Commission for Prices and Energy of
December 2006 (Zin., 2006, No. 143-5455).

Law of the Republic of Lithuania on Water

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

Law of the Republic of Lithuania on Charges f
State Natural Resources (Zin., 1991, No. 11-2
2006, No. 65-2382

Law of the Republic of Lithuania on
Environmental Pollution Charge (Zin., 1999, N
47-1469;2002, No. 13-47%

of the Republic of Lithuania on Water and
Supply and Wastewater

Prices and Energy.

In addition, an informal
78ystem, consisting of representative of the Mipis
of Environment, Association of Local Authorities
Lithuania, Lithuanian Water Suppliers Associati
and the National Control Commission for Prig

and Energy, was established in March 2010 on

[]

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

The cost recovery level in the sector of publicew
supply and wastewater management in the Vent
RBD estimated by way of direct comparison of

initiative of the Ministry of Environment. It i$

2rThe key measure for implementing Article 9 of the
c@#-D is introduction of the cost recovery principle

2éuch principle has already been enacted in the Law

e

Methodology for the Pricing of Drinking Water
Management Services
approved by the National Control Commission for

working group far
hicoordinating development of the water management

tr

n
on
es
the
D
g of
cost

income and expenses totals to ca. 93%.

140. The main reason of the failure to fully impkarhthe cost recovery principle in
many water supply companies is delay by municiieslito approve tariffs covering the

costs.
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141. Environmental costs are included in the cesbvery mechanisms through charges
for state natural resources and for pollution efénvironment.

Municipalities are currently preparing Water Supplgd Wastewater Management
Infrastructure Development Plans. 25 such plansvpeepared until 2010, 26 were
being prepared and the remaining 9 municipalitiesewonly planning to develop of
such plans. One of the components of the planssiessament of the forthcoming tariffs
and affordability, hence these plans are believedhave enhanced and to enhance
capacities of decision makers in the municipalitiesthis way the approval of tariffs
based on the cost recovery principle will becomeenadfective.

Table 100. Recovery of water supply and wastewai@nagement costs in individual
water supply companies in the Venta RBD in 2008 200D, %

Aggregate Water supply Water supply companies

and wastewater

management costs and Venta

income 1 2 3 4 5 RBD
2008 80 66 94 90 73 85
2009 98 76 93 97 83 93

Source: experts’ estimations on the basis of paceiscost prices of water supply companies

142. 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 ofselis to the water sector in
Lithuania is rather small.

Until 2007, EU structural support was granted tsibess (industry included) under the
Single Programming Document 2004—2006 (SPD). Mbas tLTL 1.13 billion of the
support administered by the Ministry of Economy \aliscated for the implementation
of 333 projects during that period. None of thaésayever, was related to the water
sector. Accordingly, the only source of importafoethe assessment of cost recovery
is subsidies granted by the Lithuanian Environmdnteestments Fund (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 wasreypgd 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 aunt of subsidies granted during a
more favourable period 2007-2008), i.e. inclusidnsiach 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 conigmare responsible for discharge of
certain hazardous substances to rivers, and to edtaht. For this reason, the costs of
supplementary measures (if any) for the sectondfistry cannot be compared to the
“external” pollution costs at the momé&nt

° 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
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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 theaeat industry is 100%.

143. The cost recovery estimation method usedh@mpublic sector cannot be applied
for agriculture. The sector of agriculture is not important direct user of water in
Lithuania, the Venta RBD included. An important qguonent for estimations is diffuse
agricultural pollution which is not included in veator any other costs.

It is very difficult to assess costs of the envir@nt, resources and other expenditure
due to agricultural pressures (there are no stughesdata available on how much the
“value” of water bodies is reduced due to agriaakupollution) hence another
estimating method could be applied. In such casbauld be assumed that “external”
costs are approximately equal to the agricultucdlugon removal costs. This amount
in the Venta RBD during the first stage of the Mgeraent Plan will total to about
LTL 3.511 million every year until 2015. LTL 59 thsand of this amount will have to
be borne by the state for measures of control. Eexmwill have to fund the major part
of the costs — LTL 3.44 million. Such agricultugllution reduction measures would
cut down agricultural pollution in areas wherexeds a significant impact. Since there
are no water bodies which require supplementarysarea to be financed with state
funds within this RBD, it is believed that the pa#ér pays principle will be
implemented and the cost recovery level will reh08% by 2015, on condition that the
established measures will be introduced.

However, this is only an a priori assessment medavlie actual cost recovery level in
agriculture will be identified only in 2015 uponaduation of farmers’ contribution to
the implementation of the measures.

Measures to meet the requirements of Article 7 ohe WFD

144. Measures required to meet the requirementstafile 7 of the WFD are given in
Table 101.

Table 101. Measures to meet the requirements oA

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

pollutes a river with untreated wastewater, the mstveam water users incur expenses related tchhaalt
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.
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Controls over abstraction and impoundment of waterand measures aimed at

economical and su

stainable use of water

145. Controls over abstraction and impoundment afew and measures aimed at
economical and sustainable use of water are prdvidéable 102.

Table 102. Controls over abstraction and impoundroéwater and measures aimed at
economical and sustainable use of water

Relevant legislation

Measure

Water abstraction

Building Technical Regulation STR
2.02.04:2004 “Water Abstraction, water
preparation. Basic provisions” approved by
Order No. D1-156 of the Minister of
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. 19-81

Water impoundment:
Law of the Republic of Lithuania on Water

Standard Rules for the Use and Maintenanc
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

abstraction volume. The EPA stores information
received in its data bases.

Companies which abstract, use or supply
groundwater or surface water are subject to rekey
permits. Permits shall specify the water source,
yielding capacity of the water abstraction facalti
on’/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.

2 Afseparate part of the Rules is devoted HPP pon
B3 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

levels.

he
ofne Resolution prohibits impoundments for any
furposes in 169 rivers and their stretches.

a)

S

(Zin., 2004, No. 137-4995)

Water abstracting entities report information o th

an

ard
of

ds.
he
ng
es

performing measurements of discharges and water

Measures intended to prevent or control potential charge of pollutants from
diffuse pollution sources

146. 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.
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Measures which prohibit unauthorised discharges opollutants directly into
groundwater

147. The Lithuanian Geological Survey issues pernfidr discharging pollutants
directly into groundwater bodies. The permittinggqedure 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).

The Lithuanian Geological Survey issues permits foompanies extracting
hydrocarbons in Western Lithuania. Water is disgbdrinto the same geological strata
from which hydrocarbons have been extracted, emguhat these strata will never be
suitable for any other purpose due to natural mms&uch discharges should not
contain any other substances but those which amgefib during the said activity.

Summary of controls over point source discharges ahother activities with an
impact on the status of water

148. Pollution from point sources is regulated e tWastewater Management
Regulation, Rules of the Issuing, Renewal and Ravme of Integrated Pollution
Prevention and Control Permits, and the SurfaceoRuRanagement 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

149. Activities of preparation for floods and eliration 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:

149.1. draw up and approve preliminary flood riskessment reports not later than by
22 December 2011,

149.2. discuss and approve, if required, prelinyirflood risk assessment reports and
amendments thereof not later than by 22 Decemb®8,28nd afterwards — every six
years;

149.3. 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;

149.4. prepare flood risk management plans and ubese to the Government of the
Republic of Lithuania for approval not later than2? June 2015.

Summary of measures implemented under Article 16 opriority substances

150. Summary of measures implemented under Arti@eon priority substances is
provided in Table 103.
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Table 103. Summary of measures implemented undelé\L6 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
éfiangerous substances in wastewater

Measures which prevent or reduce impacts of accidéa pollution incidents

151. Measures which prevent or reduce impacts ofdantal pollution incidents are
provided in Table 104.

Table 104. Measures which prevent or reduce impdascidental pollution incidents

Relevant legislation Measure
Regulations on the Prevention, Response to |dadvelopment 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)

152. Legislation provides for measures requiredotevent leakage from technical
installations as well as to prevent and reduce atgpaf pollution due to accidental
incidents. Accidental incidents include storms,ofls, 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@end 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

153. So far, a potential impact of hydro technicahstructions (dams) and other
morphological alterations on river ecosystems dawmdr rbed processes has not been
adequately studied in Lithuania. Measures for todéych would ensure better
ecological conditions in hydromorphologically a#dr water bodies include
construction of fish by-passes, which are regulate@rder No. 3D-427 of the Minister
of Agriculture of the Republic of Lithuania of 2®&ember 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 Haw@e Removed (Zin 2007, No.
102-4180.

Controls over artificial recharge or augmentation d groundwater bodies

154. These measures are not relevant for Lithuéeieause there is no artificial
recharge/augmentation of groundwater in our country
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Measures for water bodies which are unlikely to adeve the environmental
objectives set out under Atrticle 4

155. Lithuanian legislation provides for certainragations for water bodies where
water protection objectives cannot be achieved®deproportionally expensive:

155.1. postponing of an objective (maximum until 2027adcomplishment thereof is
prevented by technical possibilities, disproporitencosts or natural conditions;

155.2. 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 objectwilsnot deteriorate the status of a water
body in question.

156. Derogations may be applied only in rare caggsn performance of an economic
analysis and well-founded proof of the necessitthefderogation.

Details of supplementary measures identified as nessary to meet the
environmental objectives

157. 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 thectren of point and diffuse

pollution, improvement of hydromorphological statasd reduction of the impact of
recreation.

Details of measures to avoid increase in pollutioaf marine waters

158. This provision is more relevant for water lesdivithin the Nemunas RBD. All
basic measures which improve the status of inlaagns also have a positive impact on
the status of sea waters. These include implementat the requirements of the Urban
Wastewater Treatment Directive and the Nitrates e®@ive and HELCOM
recommendations. As part of the implementationhef HELCOM Baltic Sea Action
Plan and Directive 2008/56/EC of 17 June 2008 é&stabg a framework for
Community action in the field of marine environnmednpolicy (OJ 2008 L 164, [d.9-
40) (Marine Strategy Framework Directiyed national strategy on protection of the
marine environment of the Baltic Sea and an aqtian for the implementation thereof
are planned to be developed in 2010.

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

159. Measures for the prevention and mitigatiorpaifution arising from unforeseen
accidents (which are always unpredictable) haven gevided for in the following
legislation:

159.1. Regulations on the Prevention, Responsentb lavestigation of Industrial
Accidents, and

159.2. Programme on the Inspection of Dangerouallasons.

Emergency plans envisage ensuring protection oplpeand the environment in the
event of emergencies as well as mitigation of negatnpacts of accidents on people
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and the environment.

Other programmes attributed to the basic measures

160. The following available programmes which atgrently implemented can be
classified as basic measures:

160.1. Programme on the Reduction of AgriculturalllRion of Waters approved by
Order No. 3D-686/D1-676 of the Minister of Agriaule and the Minister of
Environment of the Republic of Lithuania of 9 Dedmmn 2008 (Zin., 2008, No. 143-
5741);

160.2. Strategy for the Use and Protection of Gdewater for 2002—2010 approved by
Resolution No. 107 of the Government of the RepubliLithuania of 25 January 2002
(Zin., 2002, No. 10-362

160.3. Programme on the Assessment and Use of Graier Resources for Drinking
Water Supply for 2007-2025 approved by Resolution$62 of the Government of the
Republic of Lithuania of 8 June 2006 (4i2006, No. 66-2436

160.4. Development Strategy for Drinking Water Summd Wastewater Management
for 2008-2015 approved by Resolution No. 832 of@wwernment of the Republic of
Lithuania of 27 August 2008 (Zir2008, No. 104-3975

160.5. National Strategy for the Implementationtlo¢ United Nations Framework
Convention on Climate Change by 2012 approved bgoRé&on No. 94 of the
Government of the Republic of Lithuania of 23 Jag008 (Zin, 2008, No. 19-685

160.6. Lithuanian Rural Development Programme 722013 (RDP) approved at the
EU Rural Development Committee on 19 September 2007

160.7. Cohesion Promotion Action Programme approysd the Commission
Resolution of 30 July 2007.

Effect of implementation of the basic measures

161. The implementation of the basic measureshaille a modest but nevertheless a
positive impact on the status of water bodies. B&se of point pollution in relation to
the implementation of the Urban Wastewater TreatrDarective can be expected only
in the Venta Basin meanwhile point pollution loadshe Bartuva and Sventoji basins
are not likely to change. The decrease in the B@Bds in the Venta RBD is expected
to be very low — only around 3%. The loads of totiédlogen should go down by up to
20% and those of total phosphorus — by up to 3386. decrease of pollution loads in
the Venta Basin as compared to 2009 will be detsthiby the reconstruction of
Kur&nai and TelSiai WWTP and construction of new wastewtreatment facilities in
Akmenre and Naujoji Akmea.

The data available and the analyses findings shavfour water bodies in the Venta
RBD identified in the rivers Dabiki Tausalas and Agluona will still be failing the
requirements for good ecological status/potentied tb the point pollution impact even
after the implementation of the basic measures uthgeUrban Wastewater Treatment
Directive. These water bodies have been desigregeaslater bodies at risk which will
require supplementary measures in order to achiéweir good ecological
status/potential.

The implementation of the Nitrates Directive wils@ reduce point pollution loads
because pollution with nitrogen compounds from atifarms with manure storages
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will go down. Experience of other countries andneation results demonstrate that
pollution with nitrogen compounds by farms wherenora storages will be constructed
is likely to go down by 20-30%. Consequently, ptdao by animal husbandry farms in
the Venta RBD could go down by about 9-13% as altre$ the implementation of the

basic measures under the Nitrates Directive. Remtucf pollution loads in the Venta

Basin could total to about 8-13%, in the BartuvaiBa- to 10-15% and in the Sventoji
Basin — to 8-12%.

After the implementation of the basic measures uttike Nitrates Directive, 11 water
bodies in the Venta RBD identified in the riversi@iva, Dabikig, Sventupis, Agluona
and Asva will still be failing the requirements fgood ecological status/potential by
concentrations of nitrate nitrogen. These wateridstiave been designated as water
bodies at risk and will require supplementary diffuagricultural pollution reduction
measures in order to achieve their good ecologiedlis/potential.

The implementation of other directives discusselll veive a less significant effect on
the status of water bodies because their requiresrage only indirectly related to the
improvement of water status.

Table 105. Implementation costs of the key watgislation from 2010 through 2015 in
the Venta RBD, LTL

Costs
Directive Annual

Investment costs Operating costs| costs,
Bathing Water Directive ( 50 000 50 000
Birds Directive * 666 000 344 00D 434 000
Drinking Water Directive together with the costsloé Nitrates Directive
Major Accidents Directive * 200 000 D 27 000
Environmental Impact Assessment Directive 0 280 P00 280 000
Sewage Sludge Directive ** 51 317 000 1539500 018500
Urban Wastewater Treatment Directive ** 81 090 Q00 1621 800 8 691 80D
Plant Protection Products Directive 1 460 000 502 261 500
Nitrates Directive ** 82 360 000 823 6(0 8 004 600
Habitats Directive * 180 000 496 000 520 0p0
IPPC Directive* 100 00( ( 14 000
Total ~ 217 400 000 5200 00p 24 300 0pO

Notes:

* Estimations of annual (annualised) costs werethas a 10 years service life.

** Estimations of annual (annualised) costs werseioon a 20 years service life.

Operating costs were estimated applying the folhmgwhvestment percentage: Sewage Sludge Directive —
3%, Urban Wastewater Directive — 2%, Nitrates Oikec— 1%.

SECTION Ill. SUPPLEMENTARY MEASURES

162. Supplementary measures have been propos#tefoodies of water which will be
failing the good status requirements after the @m@ntation of the basic measures, and
their environmental and economic efficiency hasnbessessed.

Supplementary measures to reduce the impact of pdipollution sources and their
costs

163. The data available and the analyses findinge shat four water bodies within the
Venta RBD identified in the rivers DabikinTausalas and Agluona will still be failing
the requirements for good ecological status/patkmtiie to the significant impact of
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point pollution even after the implementation oé thasic measures under the Urban
Wastewater Treatment Directive. All these waterié®dire small and their pollution
accumulation potential is too low to be able toeree pollution from the neighbouring
town even when wastewater treatment facilitiesogerating efficiently and the quality
of discharges complies with the requirements of thban Wastewater Treatment
Directive.

One of the pollution sources exerting a significanpact on the Agluona River is
Naujoji Akmere WWTP. A new relatively efficient WWTP is alreadperating in this
town therefore there is no need to recommend soppléary measures for reducing
point pollution from wastewater treatment faciktie

Findings of the study “Preparation of a feasibiléyudy on the construction of
stormwater management systems in selected prohbtes®itlements and development
of recommendations for the construction of suchesgys in individual typical cases”
demonstrated that the Agluona River may be sigamfily affected not only by domestic
wastewater but also by surface (stormwater) rundfierefore the measures for
reducing pollution with surface (stormwater) runpfbvided for in the said study, i.e.
construction of wastewater collection and treatmsygtem in Naujoji Akmei) are
recommended in order to achieve good ecologicalisiaf the Agluona. Following the
feasibility study on stormwater treatment, the dethaf investments totals to around
LTL 2 740 000. Such amount will not be availabldiluB015. Hence it is suggested
postponing the achievement of water protection ailyjes in the Agluona River.
Instead, it is recommended to conduct operatiomatitaring downstream of Naujoji
Akmere.

No supplementary measures are recommended for WWTEBISiai because this town
faces industrial pollution problem. According tejiminary assessments, about half of
pollution loads come to TelSiai WWTP from the mkocessing company Zemaitijos
pienas. Hence it is not worthwhile improving théaséncy of the WWTP operation due
to such significant amounts from this industriatezprise. To reduce the pollution
loads, first of all the share of pollution coming the WWTP from the company
Zemaitijos pienas should be reduced. In additi@spite the identification of the key
source of pollution of the Tausalas River, dataisnimpact is still insufficient.
Consequently, it is recommended to postpone theewament of the water protection
objectives in the Tausalas River and to perfornrapEnal monitoring in this river to
specify pollution reduction objectives in more dleta

Estimations show that pollutant concentrationshia Dabikie River should be no
longer exceeding the threshold values of good goodd status after the implementation
of the Urban Wastewater Treatment Directive. Howeweeasurements performed at
the water company Akmeés vandenys demonstrate significant pollution of tiver
even after having transferred pollution of Naujkmere to the Agluona River. The
water quality of the Dabikih may be seriously affected by households whose
wastewater is not subject to centralised collectiod treatment, therefore this river has
been designated as a water body at risk and iissss@aould be monitored in order to
establish the demand of supplementary pollutiometdn measures. If the monitoring
results demonstrate that the implemented basic unessinder the Urban Wastewater
Treatment Directive did not lead to good ecologstaltus of the river, supplementary
pollution reduction measures will have to be plahme future. It is suggested to
postpone achievement of the water protection obestn the water bodies identified
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in the Dabikirg River until a sufficient amount of data is colledtto be able to establish
the demand and implementation scope of supplememeasures.

Measures to reduce diffuse pollution

164. Diffuse agricultural pollution prevents goodter status in a number of water
bodies within the Venta RBD. This problem is relgvanly for the Venta Basin where
nitrogen leaching into water bodies has to be reduin the area of 1167.8 km
(Figure 45), which situates 8 problematic catchmdnhits used for the assessment of
agricultural pollution in a mathematical model).was estimated that pollution loads
leached out into water bodies have to be reducetl bkg/ha — in total 141 tonnes of
total nitrogen. Good ecological status/potentialvater bodies in the Venta RBD can
be achieved by introducing diffuse pollution redoictmeasures common for the whole
of Lithuania, a number of which have been adoptethé Programme of Measures for
Achieving Water Protection Objectives within the nNenas River Basin District
approved by Resolution No. 1098 of the Governméthe® Republic of Lithuania of 21
July 2010.

165. Supplementary measures to reduce diffusetpoilare as follows:

165.1. validated maximum allowable amounts of gigmo and phosphorus fertilisers per
hectare, irrespective of whether organic or mintdilisers are used;

165.2. a revised and validated mandatory methogolfmy the development of
fertilisation plans;

165.3. an obligation to develop fertilisation pldos farms utilising 10 ha of land and
more;

165.4. 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 waiss Ilthan 10 LSU (i.e. farms
which are not subject to the requirements of thealkéis Directive). The Good Farming
Rules provide for that solid manure may be temjplgrastored in field heaps in
accordance with the said Guidelines;

165.5. 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 dsmdover or sales of manure
and/or slurry at least two years for farms withas@ more LSU;

165.6. controls over the afore-listed measuras.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 suepliary measures are required to
reduce agricultural pollution, and 2% of farms loé tatter size in the remaining area of
Lithuania;

165.7. information campaigns for the implementdrghe programmes of measures on
measures against diffuse pollution. The main acfasformation and training are as
follows:

165.7.1. information campaigns for farmers on thaximum allowable fertilisation
norms, procedure of the development of fertilisaptans and benefits of the plans;
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165.7.2. information campaigns and trainings forakkrfarms on manure and slurry
management;

165.7.3. trainings for developers of fertilisatjglans.

Areas in Venta RBD where agricultural pollution from diffused sources should be reduced

wde
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Nemuno UBR
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[] Areas where the measures should be applied
Rivers
Lakes, reservoirs

"] River basin districts (RBD)

Basins and sub-basins 0 25 5§ 10 15

[ Municipality boundaries S SR !’0 é%g
Figure 45. Areas in the Venta RBD where diffusduimn has to be reduced

Application of supplementary measures to reduce difise pollution

166. The application of the afore-listed measuresildv result in decrease of diffuse
pollution to the required level within the wholeta RBD. An assessment of the effect
and costs of the supplementary measures for reglagricultural impact is provided in
Tables 106 to 109.

Table 106. Measures to reduce diffuse pollutiotheVenta Basin and their costs

Effect of the measure
Measure application | on N reduction, Annual
Measures for Venta Basin scope, ha/LSU/unit | kgl/year costs, LTL
Manure management on small farms 29 004 LSU 52 169 290 00(
Fertilisation plans on farnis 10 ha 186 408 hal 269 289 2 310 000
Additional control - - 48 000
Total: 269 289 321 458 2 650 0Q0

Table 107. Measures to reduce diffuse pollutiothenSventoji Basin and their costs
Effect of the measure

5 Measure application | on N reduction, Annual
Measures for Sventoji Basin scope, ha/LSU/unit | kg/year costs, LTL
Manure management on small farms 2 341 ISU 0 23/400
Fertilisation plans on farnis 10 ha 11 692 ha D 178 000
Additional control - 2600

Total: 0 204 000
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Table 108. Measures to reduce diffuse pollutiothenBartuva Basin and their costs

Effect of the measure
Measure application | on N reduction, Annual
Measures for Bartuva Basin scope, ha/LSU/unit | kg/year costs, LTL
Manure management on small farms 7 021 SU 0 70(200
Fertilisation plans on farnis 10 ha 35194 ha D 571 500
Additional control - 8 000
Total: 0 649 700

Table 109. Measures to reduce diffuse pollutiothenVenta RBD their effect and costs

Measure application| Effect of the measure| Annual
Measures for Venta RBD scope, ha/LSU/unit | on N reduction, kg/yearcosts, LTL
Manure management on small farms 38 367 LUSU U2 the® 383 670
Fertilisation plans on farns 10 ha 142 305 ha up to 269 289 3 056 940
Additional control - 58 600
Total ~: 323 000 up to 321 00D 3 500 000

The annual costs of the measures required to retitfose pollution in the Venta RBD
would total to LTL 3.5 million. Farmers with morkan 10 ha of land who will have to
develop fertilisation plans would have to spend L3T'million and farmers who keep up
to 10 LSU — about LTL 384 thousand. The burden e state would total to
LTL 59 thousand for the control of the implemerdatof the measures.

Measures to reduce pollution with hazardous and parity hazardous substances

167. During the project “ldentification of substasc dangerous for the aquatic
environment in Lithuania”’concentrations of di(2-ethylhexyl) phthalate (DEH#Rre
found to be exceeding the established norms inStrentoji at the border; allowable
concentrations of DEHP and trichloromethane wereeded in the Venta, also at the
border. The sources of hazardous substances andadiies to the rivers have not been
identified yet. A potential source of these substsnin the Venta is the oil refinery
Mazeikiy nafta, wastewater from which is transported to Wemta by the Varduva
River. Therefore the stretch of the Varduva dowesstr of the discharger of the oil
refinery has been identified as a water body wifadls good chemical status. The entire
stretch of the Sventoji flowing along the Lithuamibatvian border has been designated
as a water body at risk.

Concentrations of hazardous substances exceedniIAC were detected in the said
water bodies during one-time measurements, therefoese concentrations will be
analysed in the intensive monitoring sites locaaedhe mouth of the rivers Varduva
and Sventoji in order to identify the actual pdthatlevel. It is proposed to postpone the
achievement of water protection objectives in tlaerbodies identified in the Varduva
and Sventoji and to perform intensive surveillaneenitoring therein until sufficient
data is collected proving a significant level oflption with hazardous substances and
allowing planning pollution reduction measures.

Measures to improve hydromorphological status

168. The main reasons which determine hydromorgcab changes in water bodies
and thus prevent the achievement of good ecologteslis in some bodies of water are
related to:

168.1. artificial barriers (disruption of river continuity
168.2. hydropower plants,
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168.3. straightened rivers.
169. To eliminate these causes or mitigate theparh the following measures are
proposed:

169.1. restoring/ensuring river continuity and flow,
169.2. reduction of the impact of hydropower plants,
169.3. renaturalisation of river beds.

Construction of fish bypass facilities

170. The most important measure which allows mitigaimpacts of disruption of river

continuity is construction of fish bypass facilgie25 fish migration facilities were

constructed in Lithuania until 2010: sluices, ratlannels with weirs, and vertical-slot
pool fish passes.

171. Five fish migration facilities were construtia the Venta RBD on the Venta and
Sventoji during the last couple of years: fish ksg®s in Jautakiai (2004), Rudikiali
(2002), Kuodziai (2005) and ViekSniai (2008), Laek# (2009).

Fish bypass facilities should be first of all consted in rivers which are most
important for fish migration. Such place in the ¥®RBD is Bugeniai dam.

Construction of fish bypass facilities should besdzh on specific feasibility studies
selecting the most suitable technological solution the bypass. The construction
should also be supplemented with monitoring dath paor and after the construction
in order to be able to assess an impact of sudhtyaaf the ecological status of the

river and to select the best alternative. Howewer,such information is available in

Lithuania hence the impact analysis should be postp for the second stage of the
development of the plan for the Venta RBD, i.e.plening cycle from 2015.

172. Taking into account the information providedtbe List of Dams where Facilities
for Fish Migration are Required and on the Lisfofmer Dam Remains where Barriers
for Fish Migration Have to Be Removed as well apegk judgement, the fish bypass
facilities required and the barriers to be remowvetthe Venta RBD are as follows:

Table 110. Fish bypass channels required and daraims to be removed in the Venta
RBD and their costs, LTL

River Dam Measure**** District Investment costs,
2009%, LTL
Fish bypass facilities
Serk3®e | Bugeniai dam*** | Fish pas® | MaZeikiai distr. | 151 500
Barriers to be removed
Serk3r Rock weir to remove the rock wétt| MaZeikiai distr. 24 200
Sata Rock weir to remove the rock weirSkuodas distr.
@ 24 000**

Total: 200 000

Source: List of Dams where Facilities for Fish Mition are Required and List of Former Dam Remains
where Barriers for Fish Migration Have to Be Rentuhvand expert judgement.

* Costs taken from the study “Improvement of fistigration conditions in ichtiologically important
rivers” (Gedilieta and Institute of Ecology, 2001).

** Removal costs of the rock weir on the Sata hawebeen analysed in previously conducted detailed
studies therefore the same costs are proposee assts for the Serk&iRiver.

** On the Serksg, first, the rock weir downstream of Bugeniai damo@d be removed and only then a
fish pass at Bugeniai dam should be built.

=% (1) 3 higher priority measur& a lower priority measure
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173. Construction of one fish bypass and removabofold dam remains will require
around LTL 200 thousand of investment costs. § #mount is distributed evenly on a
yearly basis from 2011 until 2015, the annual demmamould be about LTL
40 thousand.

Replacement of HPP turbines

174. 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 fishuicls impact can be mitigated by
replacing old-type turbines with modern ones wtaoh more environmentally friendly.

There are 28 HPP in the Venta RBD. There is no neeeplace turbines in newly built
HPP; however, when such need arises, HPP ownetddshe obligated to replace the
old turbine with an environmentally friendly one.

175. Assuming that the owners of small HPP wilabé to make use of the EU support
for the introduction of environmentally friendlyrhines most likely only after 2013, the
following priority turbines of importance for figlesources will have to be replaced:

175.1. HPP in Rudikiai — 40 kW,
175.2. HPP in ViekSniai — 90 kW,
175.3. HPP in AlgdzZiai — 75 kW,
175.4. HPP in Leckava — 125 kW.

176. The total costs of the replacement of turbimigéls modern ones in the Venta RBD
are estimated at about LTL 1 320 thousand becdugsedst of a new turbine is about
LTL 4 000 per one kW.

177. Order No. 68 of the Minister of the Environmehthe Republic of Lithuania of
23 February 2000 on fish protection measures inldmydropower plants (Zin., 2000
No. 19-471; 2003, No. 78-3583) recommends thatretdy generators select turbines
with the minimum potential impact on hydrobionts emh constructing new or
reconstructing old hydropower plants. Additionahfiprotection measures can include
fish diversion screens with 100-150 mm spacing betwthe wires, electric field
barriers and other effective measures which repelpmtect fish, and stopping
hydropower plants which are operated only in thgidee for the night until the sunset
(especially during the period of peak fish migratio spring from 1 April to 1 June).

Renaturalisation of rivers

178. The length of straightened rivers and streiantise Venta RBD, established using
GIS methods, totals to 560 km. 36 water bodiesh(#ie total length of 385 km) in the
Venta RBD have been identified as water bodiess&tdue to a significant impact of
straightening. 11 water bodies (more than 170 kewyehbeen assigned to heavily
modified water bodies.

179. The main principles of naturalisation of reged river beds are as follows:
179.1. to restore the original cross-section ofttbe,
179.2. to ensure its stability, and

179.3. to restore the original functions of the béoiological productivity,
transformation of substances, habitats for watdrland life).
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180. Naturalisation methods can differ a lot de@pdn a specific river or river stretch
and are applied according to the existing condétiand targets set. However, all these
methods can be grouped as follows:

180.1. Remeandering of straightened river stretches
180.2. Formation of meanders in straightened st@tches and ditches;

180.3. Reformation (re-profiling) of the cross-sewctof the river bed by application of
various measures;

180.4. Restoration or formation of the heights sloges of the river bed bottom;
180.5. Reinforcement of river banks;

180.6. Restoration and formation of small bays emwks in the neighbourhood of the
river bed and in the floodplain;

180.7. Restoration and/or increasing abundancle@ &nd fauna.

181. Remeandering is an expensive process whido ifar unacceptable to people
Hence, the following has been proposed in the Rrogre of Measures for the Venta
RBD:

181.1. to leave the stretches of rivers flowinghe upper reaches of rivers, in hilly,
springy, laky and protected areas which already iar¢ghe process of the natural
regaining of their original state for complete gwdturalisation;

181.2. to perform renaturalisation of rivers ontydreas with a clear public demand
(settlements, parts, etc.) as well as in placesrevitlee naturalisation can have a
significant effect of minimising floods, capturingpllutants and increasing/restoring
biodiversity (habitats of plants and animals);

181.3. to leave the stretches of rivers in noneadiiral areas for self-naturalisation
controlling this process with regard to drainagedsein the upstream and downstream
areas.

182. An additional source for renaturalisation moeclear. Practically all available ones
for 2007-2013 already have their investment objgdésined. At present, the state
would not be able to afford such measure. Besidgsacts of the remeandering on the
ecological status of specific streams are not kngetn Consequently, first of all a pilot
project should be carried out until 2015. No ppodjects have been envisaged for the
Venta RBD, such project has been planned for thaudas RBD.

183. According to rough estimates, the investmemhahd for one kilometre totals to
LTL 100 000. The total length of straightened r&var the Venta RBD is estimated at
560 km, of these 204 km are water bodies at riskifig over plains. Remeandering of
these river stretches would cost about LTL 20.4lioml The operating costs can be
equated to zero. The total annual costs would batdbrL 1.6 million.

Summary costs of mitigation of hydromorphological banges

Measures for mitigating the impact of hydromorplgidal changes and their total costs
are provided in Table 111.



165

Table 111. Measures for mitigating the impact oflfeyorphological changes in the
Venta RBD

Measure Amount Investment costs Operating Total annual
costs costs

Fish passes and 1 pass and 2 dam 200 000 4 500 17 00D
removal of dam remains
remains
Modern HPP turbine 4 HPP, 330 kW, 1 320 Q00 40 P00 00@®
Remeandering 204 km 20 400 0p0 0 1 300 00O
Total ~: 22 000 00(d 44 000 1 400 00(

Source: experts’ estimations

Supplementary measures for recreation

184. Although recreation has not been included a@mthre drivers of significant

pressures on the ecological status of water bodigs, suggested that part of funds
allocated for the development of recreation an@aaly provided for in respective
governmental documents are put aside for measntesded for the enhancement of
the ecological status. This means that creatiorarof new object of infrastructure
related to recreation should be permitted only he tevent that measures to
counterbalance the ecological damage done by shjebte have been provided for.

Such measures should also be envisaged for themepitation of the National Special
Plan of Water Tourism Routes which has already hmepared and which aims at
expanding knowledge-oriented and recreational watmirism as well as the
infrastructure of tourism and recreation. No wdiedy of the Venta RBD is included
among water tourism routes.

185. There are nine official bathing waters in tenta RBD. Two of them are
established at ponds larger than 0.5 knat the Venta in Akmendistrict and at the
Bartuva in Skuodas District. At the moment, muradies are not planning
establishment of new bathing sites hence no sumleary measures related to the
monitoring of bathing waters have been provided férmunicipalities decide to
designate new bathing waters, monitoring costs gaayp.

186. Countryside tourism, as a separate load igp#gt expected to have any negative
impact on the environment. Countryside tourism fgads are subject to regulations
on treatment of household wastewater. Farmsteamddshe regarded as point pollution
sources which have treatment facilities and whiehsaipposed to treat effluents at least
to the following standards: BGLR— 29 mg/l, Riwa— 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.

187. Supplementary measures also cover amendmeiné dégislation in force, which
will have a positive impact on the improvement tdtes of water bodies not only
within the Venta RBD but also in the entire cour{ffgble 112).
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Table 112. Recommended amendments of relevantdagrs

Legislation and recommended amendment

Responsible
implementer

Implemen
tation
deadline

Demand of
funding

To draft a Government resolution on amendmen
the Special Conditions for the Use of Land and &b
approved by Resolution No. 343 of the Governm

1992, No. 22-652) enacting new sizes of sanit
protection zones of wastewater treatment facili
taking into account the level of modern treatm
technologies

t finistry of
rédealth of the
eRepublic of

of the Republic of Lithuania of 12 May 1992 (Zin.Lithuania

ary

iddinistry of

eEnvironment of
the Republic of
Lithuania

2011-2012

No funds will be
needed

To amend the Standard Rules for the Use

Maintenance of Ponds (LAND 2-95) approved
Order No. 33 of the Minister of Environment of t
Republic of Lithuanian of 7 March 1995 as follows
- to obligate the owners of HPP with the capacity
100 kW and more to ensure hourly automa
transmission of water level measurements to tha
base of the Environmental Protection Agency;

- to obligate HPP owners to develop and annu
revisedownstream discharge rating curves for the
season;

- to introduce the requirement to select suitabdets
up power and number of regulated turbines in ne
built hydropower plants with a view to reduce
negative impact of hydropower plants on the stafu
water bodies.

aNtinistry of
binvironment of
hehe Republic of
Lithuania
o
tiEnvironmental
dBrotection
Agency
ally
dry

wly
a
S

2011-2012

No funds will be
needed

To develop a methodology for the assessment of
damage done by hydropower plants for water bod
as a result of failure to observe the established

Ministry of
eBnvironment of
the Republic of

environmental requirements

Lithuania

2014-2015

LTL 30 thousan
from the state
budget

]

Research and educational projects

188. Although there are water bodies in the VentamRBasin District which may be
suffering from pollution from both point and difeipollution sources, no specific data

thereon is available at the moment.

The problematic water bodies whose pollution causase to be identified are

discussed below.

Pollution load models suggest that the ecologitatls of Lake Mastis should be high;
however, according to both monitoring data and lakely findings, the ecological
status of the water body is lower than good. Itusthdoe noted that, following the
modelling data, point pollution in Lake Mastis agnted for 45% (although as such it
should not be exerting a significant impact). Thatus of Lake Mastis may be
materially affected by pollutants transported wstirface runoff from the urban areas.
Also, it is highly likely that the lake is being lpdged with wastewater discharged from
households illegally connected to the surface rfucaifection system. Hence inventory
of pollution sources and investigative monitoring aequired in order to identify the
causes determining poor status of this lake. Atdhmme time, analysis of hazardous
substances and heavy metals in the lake water edichents is required. A lake study
findings indicate that the lake used to be polluiatth industrial wastewater, pollutants
from diffuse pollution sources continue entering thke. Such studies would enable
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more precise identification of the chemical stadfighe lake (to date, no monitoring
data on the chemical status of the lake is ava)abl

Lake Birzulis, which has significantly sunk and walinisuffers from pollution, as well as

the wetlands which have opened up after the lowesfrthe lake water level practically

are not suitable either for farming or recreatiopatposes. However, this is an area
important for the conservation of birds. Continugthnges in the lake and riparian
wetlands can have a negative impact on the birdsagmatic communities therein. In

addition, the ecological potential of Lake Birzuireay be affected by resuspension of
biogenic substances accumulated in bottom sedimatisthe water as well as by

diffuse pollution (the modelling results suggesattihe lake is subject to certain

pollution loads but its ecological status shoullil Is¢ good).

It is recommended to study changes in the phydiawnical and morphometric
parameters of the lake in more detail (to conducremintensive — investigative
monitoring, including checks of pollution sourcésigted around the lake and assessing
changes of the morphometric parameters of the .|aBafh studies would enable
evaluating possibilities to stabilise the ecolobpmatential of the lake.

Causes conditioning poor ecological status of Lak&udas are not known.
Mathematical pollution load modelling results iratie that the status of the lake should
be high. However, following the lake study findingemetimes fish deaths occur in this
lake during prolonged ice cover periods. No momigpidata is available on the quality
parameters of this lake. Hence, monitoring of thality parameters is required (within
investigative monitoring) to establish whether lalee should really be designated as a
water body at risk.

Pollution load modelling results suggest high egmlal status ofSablauski pond;
however, according to monitoring data, it is lowlean good. It should be noted that,
following the modelling data, point pollution inishpond accounts for 47% of the
pollution load therein (although as such it showbd be exerting a significant impact).
Hence inventory of pollution sources and investigamonitoring are required in order
to identify the causes determining poor ecologodéntial of this pond.

Lower than good ecological statuslatke AlsdZiy eZeras and Lake Tausalas could be
determined by historic pollution (modelling resuisggest high status of these lakes).
To be able to identify the origin of pollution digse lakes lake at risk (to find out
whether they suffer from anthropogenic pressurestduhistoric or present pollution),
detailed studies (investigative monitoring, inchglimonitoring of the near-bottom
layer of the lake, checks of the pollution souraesind the lake) are required.

The research required is summarised in Table 1li®vbe
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Table 113. Studies and educational measures requirihe first implementation stage
of the Programme of Measures for the Venta RBD

Required costs

Study or educational measure

Investment/ one-
time, LTL

Operating,
LTL/year

Annual,
LTL/year

Inventory of morphometric, physico-chemical
and biological parameters and sources and
analysis of identified pollution sources in
Lake BirZulis

18 000

2 00¢

Investigative monitoring, including
monitoring of the near-bottom layer, and
inventory of pollution sources in Lake
Alsédziy eZeras and Lake Tausalas

35 (

00

000

Investigative monitoring and inventory of
pollution sources in Lake Mastis and
Sablauski pond

105 000

14 00(

Information campaigns for implementers of
the Programme of Measures and for the
general public

10 000

10 00¢

Total

158 000

10 00¢

31 000

Source: experts’ estimations

Summary costs of supplementary measures

189. Summary information on the costs required toe implementation of the

supplementary measures is given in Tables 114 &4d Zince it recommended to
identify a demand of river renaturalisation in anaaselected for a pilot project which
has been proposed only for the Nemunas RBD, n@ adshis measure are provided in
Table 114. Also, this table does not include swfaenoff management and turbine
replacement costs because funds for these megsotestially can be available only

after 2013.

Table 114. Costs of measures for the Venta RBD

Investment costs, | Operating costs, | Annual costs,
Group of measures LTL LTL/year LTL/year
Point pollution 2 740 00( 140 000 320 0P0
Diffuse pollution 0 3 500 00( 3 500 000
Hydromorphological changes 21 920 0p0 44 000 1(B¥b
Research and education 158 00 10 P00 31/000
Total ~ 24 820 000 3690 000 5250 0p0

Table 115. Preliminary costs of measures for thet&eRBD, excluding measures
which shall not be implemented during the firsgsta

Measures, excl. reduction of point

pollution, renaturalisation of river Investment Operating costs, Annual costs,

beds and replacement of turbines costs, LTL LTL/year LTL/year
Hydromorphological changes 200 000 4 500 17 100
Research and education 158 000 10 P00 31/000
Total ~ 360 000 3510 000 3 550 000

Source: experts’ estimations

190. The total costs of the whole Programme of Messs including both the basic and
the supplementary measures, are provided in Tdlfleafid Figure 46.
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Table 116. Implementation costs of the whole Progna of Measures for the Venta

RBD until 2015

Figure 46. Investment and operating costs of tiamentation of the basic
and supplementary measures in the Venta RBD uditib2

Source: experts’ estimations

Investment Operating costs, | Annual costs,
Group of measures costs, LTL LTL/year LTL/year
Basic measures
Bathing Water Directive q 50 000 50 000
Birds Directive 666 000 344 000 434 000
Drinking Water Directive together with the costsloé Nitrates Directive
Major Accidents Directive 200 00p 0 27 000
Environmental Impact Assessment
Directive 0 280 000 280 000
Sewage Sludge Directive 51 317 0pPO 1539 510 65003
Urban Wastewater Treatment
Directive 81 090 000 1621 80D 8 691 800
Plant Protection Products Directive 1 460 Q00 12 B0 261 500
Nitrates Directive 82 360 00D 823 600 8 004 600
Habitats Directive 180 230 495 710 519 710
IPPC Directive 100 00( ) 14 000
Basic measures in total 217 370 000 5170000 20 800
Supplementary measures
Point pollution 0 0 0
Diffuse pollution 0 3 500 000 3 500 00D
Hydromorphological changes 200 0p0 4 500 17 10O
Research and education 158 Q00 10 P0OO 31/000
Supplementary measures in total ~ 360 00D 3510000 3 550 000
Basic and supplementary measures
GRAND TOTAL ~ 217 730 OOd 8 680 000 27 850 000
Source: experts’ estimations
250.000.000
200.000.000 -
150.000.000 -
100.000.000 -
50.000.000 -~
0 - . _—|
Investment costs Annual operating costs
B Supplementary measures until 2015
B Basic measures
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SECTION V. BENEFITS OF ACHIEVING GOOD STATUS IN WAT ER
BODIES

191. The benefit which will be obtained upon th@liementation of the supplementary
measures has been estimated on the basis of thdy‘®n willingness to pay for
improvement of the Neis River water quality to achieve good status” #red“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 estimatingdfiges 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&RBIS. It is believed that the
benefits derived therein may be directly transféirdgo other Sub-basins in Lithuania
due to highly similar geographical and social ctinds throughout the country.

It was estimated that a statistically reliable niyntamount 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 coredlict 2007.

192. The “Study on willingness to pay for improvernef the Neris River water quality
to achieve good statugientified four scenarios.

192.1. Willingness to pay for improvement of allterabodies in the Neris Sub-basin to
achieve good ecological status;

192.2. Willingness to pay for improvement of allterabodies in the Neris Sub-basin to
achieve good ecological status and also for remezarglof straightened rivers;

192.3. Willingness to pay for improvement of thetevajuality of Lake Rie%$ eZeras to
achieve good ecological status;

192.4. Willingness to pay for improvement of thetavaquality of Lake Ries eZeras
and Lake DidZiulis to achieve good ecological statu

193. 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.

194. In the Neris Sub-basin, the amount agreecetpaid by one household was LTL
40.51 per year, or LTL 3.38 per month only for imyggment of the water quality, and
LTL 48.18 per year, or LTL 4.01 per month both iimprovement of the water quality
and remeandering of rivers. In the first case aifm@unt totals 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 thenta RBD totals to about

190 thousand and that the size of one househddisthe benefit in the Venta RBD
estimated on the basis of the said Neris study avbel around LTL 320 thousand per
month, or LTL 3.8 million per year.
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At the present stage of the development of the irArome of Measures, the measures
selected pursuant to a cost-efficiency analysigharse which will be the most effective
during the first cycle of the implementation of thlanagement Plan. The question of
whether the costs of a measure intended for theamtment of good ecological status
in a water body are disproportionate and whetheh suosts may serve as a basis for
derogation is a political decision based on ecordnformation. Such decision needs
comparing relevant costs and benefits. The prieagbldisproportionate costs, i.e. cost-
benefit comparison was not required in any casexténsion of the deadline in the
Venta RBD. All cases of extension are based eitimetechnical uncertainties already
discussed or on affordability and/or negative adiit (acceptability) of the public to
implement such measures until 2015. The latter &s\way a component of the principle
of disproportionate costs. Besides, only extensibthe deadline for the attainment of
environmental objectives is required and no lowgects are proposed. Consequently,
a cost-benefit analysis and the figures illustatine benefit which are given in this
section were not required at this stage.

CHAPTER IX. PUBLIC INFORMATION AND CONSULTATION

195. Public participation activities in the manageiof the Venta RBD commenced in
2005 observing Order No. D1-273 of the MinisterEwivironment of the Republic of
Lithuania of 31 May 2005 on the approval of the sBaml Composition of the
Coordination Councils of the Nemunas, Venta, Vamd Venta RBD (as amended on 4
September 2008, No. D1-455). The main task of teat& Coordination Council is to
coordinate interests of public authorities, watsers, interested non-governmental
organisations (NGO) and the public in setting ansping water protection objectives.

196. Other public information activities carriect:ou

196.1. A general Schedule for the Development efNfanagement Plans for all RBD
in Lithuania was approved pursuant to Order No. 1@-lof the Director of the
Environmental Protection Agency of 25 October 2006the approval of the Schedule
for the Development of River Basin District ManagathPlans (not published).

196.2. A few information events were arranged imD720or representatives of
municipalities, regional environmental protectioepdrtments (REPD), Coordination
Councils of all four Lithuanian RBD, including tl&ordination Council of the Venta
RBD. The participants were informed about the pesgrof the development of
Lithuanian RBD management plans.

196.3. Reviews of water protection problems idediin water bodies within the Venta
RBD were prepared and placed on the EPA websi@2ddecember 2007. The general
public could provide their comments until 22 JuB@&.

196.4. Water protection problems in Lithuanian RBizjuding the Venta RBD, were
discussed on 26 June 2008 at the EPA with repratbezd of the RBD Coordination
Councils. Mainly general comments and proposalevpert forward in relation to the
identification and solution of water protection plems.

196.5. A meeting of the Coordination Councils &f ¥enta, Venta and Venta RBD was
held on 25 November 2009 in Silagalis village tecdss draft management plans and
programmes of measures.

196.6. A meeting with representatives of the WakReoblems Council under the
Academy of Science of the Republic of Lithuania Wwekl on 14 April 2010 at the EPA
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to discuss Venta RBD, Venta RBD and Dauguva RBD agament plans and
programmes of measures and relevant comments.

196.7. The progress of the development of the V&B® Management Plan was
presented on a specially designed website (wwwhasieinai.[f.

196.8. The general public was informed about tlegmss of the development of the
Management Plan in email newsletters.

196.9. Information about the progress of the riv@sin management was announced in
the media.

196.10. A video film (175 copies) and an informatjublication (700 copies) about the
Venta RBD Management Plan and Programme of Measwer® prepared and
distributed to the general public.

196.11. An information conference was held on 27o@&r 2010 at the municipality of
TelSiai district where the final drafts of the VenRBD Management Plan and
Programme of Measures were presented.

Comments of the general public on the Venta RBD Maagement Plan

197. The general public was invited to provide canta on draft managements plans
and programmes of measures. The following instingi provided their written
comments and questions regarding the draft managquten:

197.1. The National Control Commission for Pricaed &nergy (Letter No. R2-621 of
19 April 2010) recommended providing reviews on pieparedness of municipalities
to implement the provisions of the Law on Drinkikgater Supply and Wastewater
Management and on the relevant measures available.

Observing this comment, the status of the premaradf municipal water management
projects within the Venta RBD was analysed. Thesgepts in a way reflect the
implementation status of the Law on Drinking WatBupply and Wastewater
Management in municipal territories.

197.2. The Administration of Akmeéndistrict municipality (Letter No. 1-741 of 14
April 2010) provided the following comments:

197.2.1. incorrect length of certain networks pkdhnto be constructed — the
inaccuracies were corrected according to the cortimen

197.2.2. incorrect water supply and wastewater gament tariffs — the inaccuracies
were corrected according to the comment;

197.2.3. incorrect provision of surface water ssahich no longer exist — the
inaccuracies were corrected according to the corimen

Editorial inaccuracies specified in the Letter wals corrected.

197.3. The Administration of Palanga town muniadiyglLetter No. (4.21)D5-418 of 17
February 2010) provided the following comments:

197.3.1. it was proposed to supplement the wasewiatment chart with information
on the level of wastewater treatment in individualnicipalities. However, all
economic information in this Management Plan ad waelin other management plan
has been arranged by RBD and not by municipalities.
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197.3.2. incorrect data on the employed populatiche Venta RBD — the inaccuracies
were corrected according to the comment;

197.3.3. it was proposed to include measures taeptepollution of marine waters.
Such measures are provided in the Management &dhef Nemunas RBD.

197.3.4. information was missing on a constructegh fmigration facility — the
inaccuracy was corrected by including a fish migrafacility constructed at LaukZzem
in 2009 into the plan.

197.4. The Administration of Zemaitija National Rdtetter No. S-152-(10.12) of 20
March 2010) provided the following comments:

197.4.1. it was proposed to provide for measuresnfirove the hydromorphological

status of the reclaimed upper reaches of the Var®iver. However, a renaturalisation
pilot project at this stage is proposed only fa temunas RBD due to lack of funds
and information.

197.4.2. it was proposed to envisage wastewatatntient development in Zendai
Kalvarija settlement. However, an analysis of wétedies showed that this settlement
has no significant impact on the Varduva River.

197.4.3. it was proposed to provide for a studyregeneration of Lake Birzulis. A

relevant measure is already envisaged in the Progeaof Measures for the Venta
RBD “To perform extended research of morphomepiysico-chemical and biological

parameters and sources and to identify its polusiources and their impact on Lake
Birzulis”.

197.5. The State Service for Protected Areas utideMinistry of Environment (Letter

No. V3-7.7-1568 of 11 October 2010) pointed out soedlitorial comments on the
Management Plan and Programme of Measures, sonteuna@ies related to the
number of protected areas and shortage of legislatiansposing the provisions of
relevant directives.

All comments of the State Service for Protecteda&revere taken into account in this
Management Plan.

CHAPTER X. COMPETENT AUTHORITIES

198. 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 measuresval as to ensure arrangement of
water protection and management for the attainmoewiater protection objectives. The
Agency is also responsible for the development@matdination of basin management
plans in the entire territory of Lithuania as wall for the reporting to the European
Commission.

199. The Lithuanian Geological Survey organiseslaagon and maintenance of
groundwater resourcesGenerally, the Survey organises and performs malio
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.

200. Regional Environmental Protection Departmanésresponsible for controls over
the implementation of environmental legislation the respective regions. The
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Departments will also be in charge of the contoMer the implementation of the WFD

requirements in their regions.

Table 117. Competent authorities

Area of

Details for correspondence

Region

analyses and
problem
identification and
control over the
implementation
of the
management pla

+370-41 524143

Competent responsibility in | Contact persons, | by fax by email by mail
authority and . )
its website relation to the | duties, telephone
Venta RBD
Environmental| Development of | Mindaugas (8~5) M.Gudas@aaa.am.Ilt | Juozapawiiaus sti
Protection the Management| Gudas, 266 9
Agency Plan and Head of the 2800 LT-09311
www.gamta.lt | Programme of Environment Vilnius
Measures Status
Assessment
Department
+370-5-662814
Lithuanian Research and Kestutis Kadinas, | (8 5) Kestutis.Kadunas@lgt} Konarskio str. 35
Geological maintenance of | Head of the 233 It LT-03123
Survey groundwater Hydrogeology 6156 Vilnius
www.lgt.It resources Department
+370-5-136272
Check-up of Andrius Kairys (8-46) | rastine@kird.am.It | Birutés 16,
information on 466452 Klaipéda
the Venta RBD | Director
Environmental| for purposes of
Protection analyses and +370-46 466453
Department of| problem
Klaipéda identification and
Region control over the
implementation
of the
management pla
Environmental| Check-up of Vidmantas (8-41) | Srd@srd.am.|t Ciurlionio str. 3,
Protection information on Sve&iiulis 503705 LT-76303,
Department of| the Venta RBD Siauliai
Siauliai for purposes of | Director




