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LIELUP E RIVER BASIN DISTRICT MANAGEMENT PLAN
CHAPTER I. GENERAL PROVISIONS

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

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

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

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

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

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

An important role in managing water resources &y@fl by the public which has to take
part in the process of the management of waterelsodihe population has been
informed about the most acute problems relatingrater management and protection
which were identified in the analysis of the chéeastics of the RBD. Representatives
of the general public and interested parties wereetinvited to submit their comments
and remarks on preliminary Liel&fiRBD management plans, which were placed on the
website of the EPA. The draft LielapRBD Management Plan and Programme of
Measures were discussed at several meetings odRBi2 Coordination Council and
extended workshops. Reasonable written commentsemndrks 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 wasramed 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
LIELUP E RIVER BASIN DISTRICT

SECTION I. SURFACE WATER BODIES

2. The Lielug RBD comprises the Lithuanian parts of thai®d, Nemualis and
Lielupé Small Tributaries sub-basins.
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Figure 1. Sub-basins of the LiekigBD

In Lithuania, the MiSa, Nemuadlis and Lielug Small Tributaries sub-basins lie at
55°36° - 56°27* N and 22°55‘ - 25°52‘ E. The totahgth of the MiSa is 157.3 km, its
catchment area constitutes 5 462.6°kr stretch of 133.1 km of the d8a flows in
Lithuania and the remaining part of its lower reegh in Latvia. The Lithuanian part of
the catchment covers the area of 5296.7 km2. dted tength of the Nemuts is
199.3 km, the catchment area is 4 047.0 km2. Actref the Nemugélis in the length of
80.7 km from its springs flows in Lithuania, 79.mkcoincide with the Lithuanian-
Latvian border, and the lower reaches of the rarersituated in Latvia. The Lithuanian
part of the catchment covers the area of 1 892.8 Rime Lielug Small Tributaries
Sub-basin comprises the upper parts of the catctsm@inthe left tributaries of the
Lielupé. The length of the Lielupis 120.5 km, the whole of it flows in Latvia. Theea
of the catchments of the small tributaries of thielupé in Lithuania totals to
1 749.6 km2. The resulting total area of the Liel&BD is 8 938.3 kmz.

Characterisation of water bodies
MiusSa Sub-basin

3. The MiSa is the eleventh longest river in Lithuaniaidés on the western edge of the
MuSos Tyrelis bog, ca. 1.5 km southwest of Lake Mikmaezeras and 1 km north of
Romutagiai lone farmstead in Joniskis district. The majart of its catchment is
situated in the MSa-Nemualis Lowland MazSos-Nemuglio Zemumg@ meanwhile its
upper reach flows over the lowland of the Ventadigdeaches, and its lower reaches —
over Joniskis LowlandJpniskio Zemumaln some places the ida Sub-basin can be
hardly distinguished from the neighbouring catchteesince at some intervals the
watershed goes across upland bogsky®a, Notigat), besides, there is an
anthropogenic connection with the Ng#is Basin through the SanZiCanal between
the Newzis and the Bvuo. The MiSa is one of the calmest rivers in Lithuania, vath
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average bed slope of 0.047%. The Lithuanian pathefMiaSa Sub-basin comprises

97% of its total catchment size.

The lake percentage of thei®h Sub-basin is 0.5%, wood density — 14.1%, bogs,
marshes and swamps occupy 5.1%, and wetlands %8.4he territory. There are 38
lakes larger than 0.005 Kmof which 7 are larger than 0.5 kniThe average annual
runoff rate in the NISa Sub-basin is 5 I/s/lkm2. The average annual aigehof the
Masa at the Lithuanian-Latvian border is 23/sn(estimation of the part of the
discharge of the dvuo transferred to the Néxis, which is 3.2 m?/s, included). The
river network in the MSa Sub-basin is comprised of 463 rivers longer th&m and

1 870 ones which are shorter than 3 km. The tetadth of the rivers is 7 869 km. The
density of the network of the rivers longer thakn3 totals to 0.73 km/km2 and that of
the smaller ones (i.e. shorter than 3 km) is 0Omékknz.

The longest and the largest tributaries of the&&according to their catchment areas in
Lithuania are the riversévuo, Pyvesa, Tatula, Daugyverand Kruoja. The length and

the catchment size of the main rivers of thaskl Sub-basin in Lithuania are given in
the table below:

Table 1. Length and catchment size of rivers inMli8a Sub-basin

. Bank of Distance from the Length, km . Catchment sizg, km?
River inflow mouth, km total In total In
Lithuania Lithuania
Noruta r 152.5 15.9 15.9 19.3 19.3
Einautas r 150.8 17.1 17.1 37.9 37.9
Kiara r 147.5 18.9 18.9 435 435
Vilkvedis r 144.2 15.2 15.2 69.5 69.5
Voverkis r 139.5 19.0 19.0 65.7 65.7
Tautinys r 134.8 17.3 17.3 32.0 32.0
Kulpé r 128.9 30.8 30.8 263.3 263.3
Siladis r 119.9 28.3 28.3 123.1 123.1
Pala r 104.0 19.3 19.3 87.3 87.3
Kruoja r 93.8 50.5 50.5 361.4 361.4
Daugyver r 91.4 61.1 61.1 487.8 487.8
LaSmuo r 90.3 18.1 18.1 66.9 66.9
Plautupis r 77.0 17.8 17.8 27.1 27.1
MaZup: r 72.0 375 375 162.3 162.3
Lévuo r 50.5 140.1 140.1 1628.8| 1628.8
Pyvesa r 48.4 92.6 92.6 501.6 501.6
JieSmuo r 47.3 27.1 27.1 67.1 67.1
Tatula r 45.0 64.7 64.7 453.4 453.4
Kamatis | 33.5 16.7 16.7 63.0 63.0

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

Table 2. Largest lakes in thet8h Sub-basin

Inventory Depth, m Area, ha Volume, | Catchment

Lake number | Direct stream| max | average in the plan on the list|thou. m® | size, km?
Rékyva 154 | T-1 4.80| 2.04 1179.2 1179.2  24000.0 19.4
Arimai¢iy ezerag 16-2 | EZetlé 18.70, 2.00 290.0 289.6 2050.( 33.6
Gudeliy eZeras 15-18 | Kruoja 15.00, 4.00 233.0 2725 9186.( 14.4
Suosa 18-7 | Suosa 4.48| 2.13 200.2 208.7 4264.6 13.0
VieSintas 18-10 | VieSinta 7.65| 2.85 196.2 198.4 5587.5 15.8

Kairiy ezeras 15-15 | Siladis 10.50 2.20 86.0 77.5 1862.5 6.6
Mituva 19-9 | Mituva 450| 1.87 73.7 - 1378.2 32.5
TalSa 15-11, | Kulp 8.20| 3.58 72.8 56.2 2606.0 33.2

Source: Information obtained from the geographitfirmation system (GIS) of the EPA.
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Figure 2. Municipalities in the ¥a Sub-basin

Nemunélis Sub-basin

4. The Nemudlis is the ninth longest river in Lithuania. Itesin Lake GSna south of
Rokiskis, in Sventoji PlateauSyentosios plynaulkdtin the Baltic HighlandsRaltijos
auksStumop Further, the river flows over the ida-Nemuaslis Lowland (MaSos-
Nemumrlio Zemuma Its large section (79.4 km) coincides with théhtuanian-Latvian
border. The average bed slope of the Nestisirs 0.07 % (reaching 0.12% in the border
zone). The Lithuanian part of the Nengli;m Sub-basin comprises 47% of its total area.

The lake percentage of the Nemnilim Sub-basin is 0.4%, with 40 lakes larger than
0.005 knf, of which 4 are larger than 0.5 kni\Iso, there are 7 ponds in the sub-basin,
with the head higher than 3 m. The average anmunaff rate in the Nemuitis Sub-
basin is 7 I/slkm2. The average annual dischargiefLithuanian part of the river is
13.2 ni/s. The river network in the Nemtlis Sub-basin is comprised of 165 rivers
longer than 3 km and 670 ones which are shortar ;hxam. The total length of the
rivers is 2 887 km. The density of the network lué tivers longer than 3 km totals to
0.75 km/km? and that of the smaller ones (i.e. t@ndhan 3 km) is 0.78 km/km2.

The longest and the largest tributaries of the N&tisiaccording to their catchment
size in Lithuania are the rivers Vyzuona and AjpmSThe length and the catchment size
of the main rivers of the Nemeélis Sub-basin in Lithuania are given in the tables
below.
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Table 3. Length and catchment size of rivers inNbenurtlis Sub-basin

Aiver Bank of Distance from Length, km _ Catchment SIZ-e, km?2
inflow the mouth, km in in
total Lithuania total Lithuania
Laukup: r 176.5 23.9 23.9 60.4 60.4
Vingerine r 158.1 22.9 22.9 124.7 124.7
VyZuona r 142.3 34.1 34.1 320.9 273.4
Nereta r 118.6 24.6 (18 km —along g ¢ 88.9 54.3
the border)
Apagia | 60.1 90.7 90.7 894.1 894.1

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

Table 4. Largest lakes in the Nenglim Sub-basin

Inventory Depth, m Area, ha Volume, | Catchment
Lake number | Direct stream| max | average in the plan on the list/thou. m® | size, km?
Sirvénos eZerast 8-6 Apasia 3.45| 2.22 334.7 325.4 74192 388.(
Notigak 194 | - 5.71] 3.00 91.2 92.9 27319 20.9
Kilu iy eZeras 8-9 Apdfa 3.52] 2.10 86.0 88.4 1800.0 296.0
llgys (Garajis) 10-1 Minava 3.44  2.4(Q 82.4 - 19799 7.2
Skaise 9-4 N-14 13.08 4.94 59.9 59.0 2960.7 7.5

* Lake Sinenos eZeras has originated from a pond
Source: GIS of the EPA

Nemun}lio pabaseinyje esancios savivaldybés

ies in the b-basil

LATVIJA

Kupiskio sav.

Sutartiniai Zenklai/Legend

a [0 saties s\ena/CDUHXWMEL
[ Nemuneuoméeinis/ Nemifels sub-basin
[ Savivaldybes rifia/Municipality boundary
\ £
L ) b
1 L J/L> 2
s 15000 24000 520m 9
( / 1
|

oS
Yo
Figure 3. Municipalities in the Nemeéiis Sub-basin

Lielupé Small Tributaries Sub-basin

5. Formally, the Lieluprises in Latvia (at the confluence of the&ida and Nemuilis),
however, as much as 51% of its catchment areduatsd in Lithuania. Even without
the sub-basins of the larger tributaries of thdupé — the MiSa and Nemuitis, the
Lithuanian parts of the catchments of the smaliutaries of the Lielup make up a
significant share of the total basin of the Liglupl0%. Except for the Ste, all small
tributaries of the Lielup rise at the northern foot of the Linkuva Riddankuvos



7

kalvagibris) and flow over Joniskis Lowland. The & rises in the lowland of the
middle reaches of the Venta, crosses the Linkidgerand continues over Joniskis
Lowland. Consequently, the majority of the riverstlis sub-basin are slow, with
regulated beds and low bed slopes. The averagslbpe varies between 0.066 % (the
Yslikis) and 0.176% (the Platonis).

An exceptional feature of this sub-basin relatesit¢éodrained fertile and densely
populated cultivated land, which occupies nearly Whole of its area. There are no
lakes in this part of the LielépRBD, except for Zvelgaiy pond (0.27 km32), which is
included in the cadastre of lakes. Besides, thexeadew other ponds: BuivydgZpond
(0.25 km?), Joniskio pond (0.1 km?), Kamgond (0.14 km?), etc. The average runoff
rate in the sub-basin is 5.4 I/s/km2, and the aggjeeaverage annual discharge of the
Lithuanian parts of the small tributaries of theellp: is 9.5 ni/s. In summer time,
however, the average runoff rate is less than/6/km?2 therefore small streams go dry
at this time of the year. The river network in thelupé Small Tributaries Sub-basin is
comprised of 172 rivers longer than 3 km and 708sonhich are shorter than 3 km.
The total length of the rivers is 2 886 km. The gignof the network of the rivers
longer than 3 km totals to 0.81 km/km2 and thathef smaller ones (i.e. shorter than 3
km) is 0.84 km/km2,

The longest and the largest tributaries of thersiaecording to their catchment size in
the Lielugs Small Tributaries Sub-basin in Lithuania are tivens Swte, Viréiuvis and
Yslikis. The length and the catchment size of tremrivers within the sub-basin in
Lithuania are given in the table below.

Table 5. Length and catchment size of rivers inLiletupé Small Tributaries Sub-basin

_ Bank of Distance from Length, km . Catchment sizg, kmz
River inflow the mouth, km total In total In

Lithuania Lithuania

Yslikis [ 98.2 60.7 19.5 620.5 404.1
Svitinys [ 82.2 68.6 28.3 417.9 255.7
Sedve [ 78.0 52.9 13.7 245.7 57.5
Vir ¢iuvis I 73.3 72.0 354 440.6 289.4
Platonis [ 72.1 67.4 26.2 490.0 259.9
Swete ! 60.9 1180 B.1km— | yo, | 29740 4830

along the border)

Source: Gailiusis, B., Jablonskis, J., Kovalenko&i®l. 2001. Lietuvos ugs. Hidrografija ir nuatkis.
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Figure 4. Municipalities in the LielgSmall Tributaries Sub-basin

6. Table 6 below provides data on the municipahsatbat belong to individual basins
and sub-basins, meanwhile Table 7 gives informatiothe share of the relevant basins

in individual municipalities.

Table 6. Areas of municipalities in the LieluBBD

Share of the municipal area (%)
Municipality | Area, knd Lielupe RBD
MiSa Sub-basin . Llelu_pe Small . Nemurelis Sub-basin
Tributaries Sub-basin
Birzai distr. 1475.9 32 68
Joniskis distr. 1151.7 13.7 86
Pasvalys distr. 1288.8 90 10
Siauliai city 81.1 81
Akmere distr. 8435 2
Pakruoijis distr. 1315.2 62 38
Siauliai distr. 1807 31 6
Rokiskis distr. 1806.4 5 47
Kupiskis distr. 1 080.1 79 3
PaneyZys distr. 2177.0 26
RadviliSkis distr. 1634.0 24.5
PaneZys city 50.2 9
Anyk&iai distr. 1764.0 9

Table 7. Share of the sub-basins in individual roipaiities

Lielupé RBD, %
Municipality MiuSa Sub-basin, Lielupe Small Tributaries Nemurtlis Sub-basin,
5296.4 kn Sub-basin, 1750.7 Km 1902 knf
Birzai distr. 9 53%
JonisSkis distr. 3 57
Pasvalys distr. 22 7.5
Siauliai town 1
Akmerg distr. 1




Lielupé RBD, %
Municipality MiuSa Sub-basin, Lielupe Small Tributaries Nemurtlis Sub-basin,
5296.4 kn Sub-basin, 1750.7 Km 1902 knf
Pakruoijis distr. 15 28.5
Siauliai distr. 11 6
Rokiskis distr. 2 45
Kupiskis distr. 16 2
PaneZys distr. 11
Radviliskis distr. 7
Anyk&iai distr. 3

Source: experts’ estimations

7. As shown in Table 7, most of the municipalitig¢d) are situated on the territory of
the MaSa Sub-basin. Individual municipalities contain 2842 of the total area of the
sub-basin. The largest part (22%) of the sub-baga is located in the municipality pf
Pasvalys district. Smaller parts, 16% and 15%inlithe municipalities of Kupiskis and
Pakruojis, respectively.

Only three municipalities are located in the NegtisnSub-basin. Almost equal parts of
the Nemualis Sub-basin lie in the municipalities of Birzasttict (53%) and Rokiskis
district (45%). The remaining district of KupiSkisntains only 2% of the territory of
the Nemualis Sub-basin.

Four municipalities are situated on the territofyttee Lielugz Small Tributaries Sub-
basin. The major part of this sub-basin (57%) hesthe municipality of Joniskis
district. 28.5% of the sub-basin area are locatetie municipality of Pakruojis district.

Typology of water bodies

8. Water bodies in the LielépRBD are assigned to the following categories: reye
lakes and heavily modified water bodies (HMWB). Btabodies differ in their natural
characteristics, such as the size and bed slopeverfs, or the depth of lakes. The
variety of such natural characteristics also affemtjuatic communities: the species
composition of aquatic organisms, as well as neaindicators of various species in
communities, largely depends on natural conditiofikerefore, rivers, lakes and
HMWB were further differentiated according to tyfaking into account the variety of
natural characteristics of surface waters and #wulting differences in aquatic
communities. A whole of certain characteristicsid¢gp of each type of water bodies
when a water body in question has not been affebtethuman activities is called
reference conditions of such body of water. A degoé deviation of characteristics
from the reference conditions serves as a basisdéntifying the actual ecological
status of the water body (magnitude of human injpaice. determining which
differences between the communities exist due tarabfactors and which have been
caused by anthropogenic pressures. Thus, the ehtfiation of water bodies with
different natural characteristics into types is anohtory condition for correct
identification of the ecological status of thesdevdodies.

The following paragraphs provide information on d@gpof water bodies in the
categories of lakes and rivers within the Li¢luRBD and 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 comprisesiadrs with a catchment area larger
than 50 krfi. Rivers with catchment areas smaller than 56 &ra not categorised into
individual water bodies because they are included larger drainage basins, which
serve as the basis for the management of watee®o&uch management principle
ensures not only good ecological status/potentiatater bodies but also the quality of
smaller rivers situated in respective basins.

10. 124 river water bodies with the total lengti2d®57 km have been identified in the
Lielupé RBD. The total length of 74 river water bodieghe MaSa Sub-basin is 1 314
km. 28 rivers with the total length of 515 km arigted in the Nemuitis Sub-basin.
22 river water bodies have been identified in thelupe Small Tributaries Sub-basin,
their aggregate length totals to 429 km.

The aggregate length of small rivers which havelbean distinguished as distinct water
bodies within the Lielup RBD totals to 15 088 km: 8 792 km are situatethe Masa
Sub-basin, 2 749 km — in the Lieku@mall Tributaries Sub-basin, 3 547 km — in the
Nemurelis Sub-basin.

11. Five river types differing in the charactedstiof their aquatic communities have
been identified within the Liel@pRBD. The river types are characterised by two main
natural factors which determine the major diffeesdetween the communities:
catchment size and bed slope. The characterisafitypes also involves the elements
which, pursuant to the Description of the TypeSoifface Water Bodies, Description of
the Indicators of Reference Conditions of the Quatlements for Surface Waters, and
the Description of the Criteria for the Identificat of Artificial, Heavily Modified
Water Bodies and Water Bodies at Risk, which we@aved by Order No. D1-256 of
the Minister of Environment of the Republic of Litimia of 23 May 2005 (Zin., 2005,
No. 69-2481), are obligatory in the typology of aabodies: absolute altitude and
geology. On the basis of the latter factor, almadktivers in Lithuania belong to one
single type, meanwhile by the catchment size ritatsvithin 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 withine Lielug RBD and the
corresponding characterising factors are providebable 8 below.

Table 9 gives the number and length of water bodiesdifferent types within the
Lielupé RBD. Figure 5 demonstrates the territorial disttibn of rivers of different

types.

Table 8. Typology of rivers in the LielagrBD

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



Table 9. Number and length of river water bodiedifierent types in the LielupRBD

11

Water bodies in the category of rivers
_y . . . Lielupé Small
Type MuSa Sub-basin Nemeglis Sub-basin Tributaries Sub-basin
Number | Length, km Number Length, km Number  Len@gth,
1 55 900.7 20 276 19 388.7
2 4 115.8 6 209.9 1 8.2
3 11 146.5 1 8.9 2 31.9
4 1 16.9 0 0 0 0
5 3 132.6 1 20.6 0 0
Total: 74 13125 28 515.4 22 428.8

Source: experts’ analysis results

Types of river water bodies in Lielupé RBD
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Figure 5. Types of river water bodies in the LiélilgBD

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

Water bodies in the category of lakes and ponds

12. Two main types of lakes have been identifietheLielug RBD. The major factor
that determines the most significant differencesvben the communities of aquatic
organisms is the average depth of lakes. As ircéise of rivers, the characterisation of
the types of lakes also involves other obligataagtdrs, such as absolute altitude,
geology, and surface area. By absolute altitudégatiory factor), all Lithuanian lakes
belong to one type. By geology, almost all lakes @assified as calcareous, i.e. also
belong to one type. The only two exceptions areeLR¥yva, which is an organic lake
by geology, and Lake Notigglwhich is a low-alkalinity lake. Since there is data on
the characteristics of these lakes under referaxmwlitions, they have not been
distinguished into individual types yet. In additjd.ake Rkyva has been designated as
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a HMWB due to hydromorphological changes as a resfuanthropogenic economic
activities. All lakes are classified into one grooflakes larger than 0.5 Kn50 ha)
(pursuant to the Description of the Types of Swefi¢ater Bodies, Description of the
Indicators of Reference Conditions of the Qualitgrients for Surface Waters, and the
Description of the Criteria for the Identificatiai Artificial, Heavily Modified Water
Bodies and Water Bodies at Risk, only the lakeshveih area >0.5 kinshall be
classified) because the differences in the aguaimmunities in lakes larger than 0.5
km? within the Lielug RBD are determined by the depth and not by the aizhe lake.
By average depth, lakes are differentiated into gnaups: lakes with an average depth
less than 3 m and those with the depth betweer 3 amn.

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

identification.

The types of lakes within the LielagRBD and the factors characterising the types are
presented in Table 10. Table 11 gives the numbevatér bodies in the category of
lakes and ponds within the LielapRBD. Figure 6 demonstrates the territorial
distribution of lakes and ponds of different types.

Table 10. Typology of lakes in the LiekuRBD

Descriptors: Types

1 2
Average depth (m) <3 3-9
Absolute altitude (m) < 200
Geology calcareous (>1.0 meq/lg (Ca >15mg/l))
Size (knf) >0.5

Source: experts’ analysis results

Table 11. Number and area of lakes and ponds ihidhepé RBD

MaSa Sub-basin Nemuélis Sub-basin Lielupé Small Trilbutarles
Type Sub-basin
Number of Area, Number of Area, Number of 2
water bodies km? water bodies km? water bodies | A€ km
1 7 21.85 5 6.31 1 0.80
2 4 15.19 - - -
Total 11 37.04 5 6.31 1 0.80

Source: experts’ analysis results

Also, there are 360 lakes with an area smaller thanknf within the Lielug RBD.
Their aggregate area totals to 15.Fkithese 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 saa0.5 krf) lakes will also affect the
quality of the smaller ones situated in the respediasins.
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Figure 6. Types of water bodies in the categoriakés and ponds in the LielRBD

Heavily modified water bodies

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

Good status of aquatic organisms in water bodiesh vgignificantly altered
hydromorphological characteristics as a resultuh&n economic activity often cannot
be achieved, unless the activity is terminated matliral 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 achigides 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 hgawidified water body.

Such water bodies include ponds with the area tahga 0.5 krf, where the conditions
typical of rivers have changed into the charadiegdypical of lakes due to the impact
of the head. Such ponds include one reservoir deduin the National Cadastre of
Lakes — Lake Siknos eZeras. This lake emerged around 1580 aftéatimyia dam
down the confluence of the rivers Agluona and A@asWhen the water level rose
about 3 m, a territory of 3.3 Knwas flooded, and the reservoir formed in meadows
with sinkholes was later named Lake $itos eZeras. Thus by origin, this lake is in fact
a pond.

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
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they tend to re-meander naturally. However, thegss of natural restoration of river
beds to a very large extent depends on the slafestratum of the bed, and riparian
vegetation, for instance, tree branches and sirabdatacles that impede the flow of the
river and otherwise affect the restoration and atifeness. Straightened rivers with
higher slopes as well as those flowing over foresieeas have higher potential of
natural restoration than straightened rivers wathr Elopes (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 afgdttened rivers with higher slopes
by biological quality elements is often higher thtaat 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 LielagrBD.
Artificial restoration of the river beds is hardlyossible, especially in urbanised
territories where remeandering possibilities areyJenited. Therefore, straightened
rivers with low bed slopes flowing over urbaniseditories of the Lielup RBD have
been designated as HMWB.

Heavily modified water bodies also include LakékRra. Its hydro-morphological
indicators have been heavily modified by anthropogeconomic activities: the area of
the lake has been reduced, its hydrological rediasebeen changed, which has resulted
in shore abrasion and sinking of the lake. Accaydman analysis of macrophytes, the
ecological status of the lake by the macrophytameaters is very bad. To be able to
restore the status of the lake, any surface rufrofh the lake should be stopped.
However, there is a pass from LakekRva to lakes Ridelis and TalkSa which
maintains the water level of these water bodiesefRof use of Lake &yva specify the
environmental flow of the outflow. In addition, pasf the former basin has become
lower than the lake level after the exploitation méat deposits, which makes it
impossible to incorporate it into the basin undeiural conditions.

Restoration of the original characteristics of ke is hardly possible, therefore Lake
Rékyva should be attributed to the category of hgawibdified water bodies.

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

The HMWB designation process aims at justifying @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 significamttfiect the users of a water body in
question or the wider environment and that thesudernot have any alternative means
to achieve the same benefits as those offeredrbgective water body in the category
of HMWB.

The HMWB designation process consisted of the falg steps:

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

13.2.Characterisation of the user(s) benefiting fromahanges;
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13.3.ldentification of measures to restore good ecoklggtatus 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 Lielug 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 recreatitwer@ are six such water bodies in the
Lielupé RBD: four in the MiSa Sub-basin, one in the Nendli;m Sub-basin and one in the
Lielupé Small Tributaries Sub-basin;

14.2. Lake Rkyva the hydromorphological characteristics of vithiiave been altered as
a result of the regulation of the water level apdtpextraction in the basin;

14.3. straightened rivers with a low slope (<1.&m/ flowing over urbanised territories.
There are 33 such water bodies in the Liel&BD: 20 in the MiSa Sub-basin, 2 in the
Nemurelis Sub-basin and 11 in the Lieku@mall Tributaries Sub-basin.

The number of surface heavily modified water boddentified in the Lielup RBD
totals to 40: 6 ponds, 1 lake and 33 river watetidm

HMWB in the category of rivers account for 27% béttotal number of rivers. The
aggregate length of heavily modified rivers is k02, which makes up 31% of the total
length of all river water bodies. The number of \nlgamodified water bodies in the
category of rivers in the Lielg@RBD is provided in Table 12.

Heavily modified water bodies in the LielksBD are demonstrated in Figure 7.

Table 12. Number and length of heavily modified avdiodies in the category of rivers
in the Lielug RBD

River water bodies of which HMWB HMWB, %
Sub-basin Length, from the total | from the tgtal
Number Km Number | Length, km numbers of | length of river
river WB WB
Musa 74 1312.6 20 401.3 27.0 30.6
Lielupe Small 22 515.3 11 239.7
Tributaries 50.0 46.5
Nemurelis 28 428.7 2 60.9 7.1 14.2
Total in Lielupé RBD| 124 2 256.6 33 701.9 26.6 31.1

Source: experts’ analysis results
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e Heavily modified and artificial water bodies in Lielupé RBD
W- ,' E

Latvija

Akmen

Ventos UBR

i

Legend
A Heavily modified water bodies

Attificial water bodies

[ Heavily modified water bodies
Atficial water bodies

Lakes
{1 River basin districts (RBD)
Basins and sub-basins Nemuno UBR

S

0255 10 15 20
———

g
o

]

Municipality boundaries

Figure 7. Heavily modified water bodies in the ujg RBD

Artificial water bodies

15. Artificial water bodies are water bodies forniegblaces where they had not existed
before, without modifying the existing water bodi€kere are no artificial water bodies
within the Lielug RBD.

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, hydromotpbial) for status assessment, and
on establishment of the criteria for the parametétbese elements. However, the main
precondition of correct ecological status assessiisethe establishment of a reference
point. The reference point means values typicahefparameters for quality elements
under natural, i.e. reference conditions with nthespogenic impacts. As water bodies
of different types are habitats for diverse aguatmmmunities, each of them requires
reference values of the parameters for water qualgments.

Reference characteristics of rivers and lakes imeigistablished on the basis of analysis
in water bodies with no or a minimum impact by hanegonomic activities. There are
no such water bodies in the LietufRBD. The Lielug RBD borders the Nemunas
RBD, so these two are geographically close. Theee re@ material differences in
climatic or hydrological characteristics which adulletermine any notably specific
natural characteristics of the water bodies (amhsequently, the structure and
composition of the aquatic communities). Neither taere any differences between the
characteristics of the aquatic organisms in theemabdies of relevant status and type,
which was confirmed by the analysis of the monitgrilata and fieldwork results.
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Rivers

17. In rivers, values of reference conditions fayldgical elements were established
only for the parameters for fish and zoobenthosr¢ference conditions were established
for macrophyte parameters due to shortage of d&ajameter values of reference
conditions for macrophytes will have to be spedifrenen 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 siverere also characterised

in

accordance with the hydromorphological and chemsgtatus criteria. Values and
characterisation of reference conditions for ritsgres according to the parameters of
the water quality elements are provided in Table 13

Table 13. Values and characterisation of referexocelitions 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
_ _ 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 5 22
intolerant fish
2. individuals in the 3 45
community (NTOLE
n), % 4 18
5 27
1 3
Absolute number of 2 -
3 intolerant fish specie§
' in the community 3 °
(NTOLE sp), unit 4 .
5 5
1 1
Relative abundance of
tolerant fish 2 33
4, individuals in the 3 2
community
(TOLE n), % 4 37
5 23
1 -
Relative number of 2 18
5 tolerant fish species
' in the community 3 14
(TOLE sp), % 4 18
5 14
6. Relative abundance pf 1 3
omnivorous fish
individuals in the 2 37
community (OMNI 3 4
n), %
4 53
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No. Quality element Parameter River| Spatial | Value/characterisation
type | assessme of reference conditions
nt scale
5 38
1 -
Absolute number of 2 5
7 reophilic fish species,
' in the community 3 8
(RH sp), unit 4 6
5 10
1 96
Relative abundance of
litophilic fish 2 22
8. individuals in the 3 93
community (LITH n),
% 4 33
5 65
1 83
Relative number of 2 41
9 litophilic fish species
' in the community 3 72
(LITH sp), % 4 39
5 52
Average annual value
: of the ecological
10. Taxonor_n_|c quality ratio (EQR) of 1-5 L 1
composition and the Danish Stream monitoring
abundance of Fauna Index (DSFI) site
zoobenthos
Average annual value
11 of DSFI 15 !
There are no changes i
the natural water flow
guantity due to human
activities (water intake,
operation of HPP, water
discharge from ponds, ¢
Quantity an impact of the head),
Hydrologi and Quantity of water monitoring °" fluctuation is
12. yarolog dynamics y 1-5 . Jinsignificant €10% of
cal regime flow site .
of water the average flow during
flow a period in question).
However, the flow
Hydromor quantity may not be les
phological than the minimum
natural flow during the
dry period (average of
30 days).
There are no artificial
13. River continuity River continuity 1-5| stretchybarriers for fish
migration.
Structure : Natural bed
14. Morpholo | % S;réjcture oftheriver) 4 5 | siretch (unregulated, no shore
gical riparian embankments)
conditions sone
15. Length and width of 1-5 stretch} The zone of natura

\°2
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No. Quality element Parameter River| Spatial | Value/characterisation
type | assessme of reference conditions
nt scale
the natural riparian riparian vegetation
vegetation zone (forests) covers at least
70% of the length of the
shoreline of the river
bed. The width of the
forest zone must be at
least 50 m.
Annual average value
16. 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 ﬁ‘?tgl::: 3\{%@3? valup monitoring <
18. conditions gen (). 1-5 site <140
mg/l
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
(Pp), mg/l
Annual average value
Organic | of biological oxygen monitoring
21. matter demand in 7 days 1-5 site =1.80
Physico- (BOD7), mg/l
chemical Oxygenati | Annual average value1,3,4,5 manitoring >95
22. on of dissolved oxygen site
conditions|in water (Q), mg/l 2 >8.5
Values of substances Measured values are
listed in Annex 1 and below the quantitative
part A of Annex 2 to assessment limit for the
the Wastewater respective substance
Management (detection limit).
Regulation approved monitorind
23. by Order No. D1-236§ 1-5 site |
of the Minister of
Environment of the
Republic of Lithuania
Specific pollutants | 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 monitoring| synthetic pollutants are
24, 1-5 . e
Management site below the quantitative
Regulation, with the assessment limit
exception of the valu (detection limit).
of nutrients given in




20

No. Quality element Parameter River| Spatial | Value/characterisation
type | assessme of reference conditions
nt scale

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-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

Lakes

18. In lakes, values of reference conditions faldgical water quality elements were
specified only for the parameter of phytoplanktoreamwhile reference values
established for the parameters for other biologataiments are only preliminary ones,
with the parameters currently being tested. Parmmetlues for reference conditions
will have to be specified when more data is avédlalhlso, values of parameters
indicative of physico-chemical water quality elertserwhich should ensure reference
conditions for the biological elements, were esshield, as well as parameters for
hydromorphological quality elements and criteriar fehemical status were

characterised. Values and characterisation of erter conditions for lake types
according to the parameters of the water qualgyneints are given in Table 14.

Table 14. Values and characterisation of referamealitions for lake types according
to parameters of water quality elements

No. Quality elements Parameter Lake| Value/characterisati
type on of reference
conditions
Mean value of the EQR of the
1 average annual value and the| 12 1
' _ EQR of the maximum value of ™’
Taxonomic chlorophylla
composition,
Biological |abundance and biomas&verage annual value of
2. of phytoplankton | chiorophylla, pg/l 1,2 2.5
phylia, ug
3 Maximum value of chlorophyl 1,2 50
a, pg/l
Hydromor
4. |phological | Hydrologi| Quantity | Changes in the water level 1,2 There is no unahtur
cal regime and decrease in the water
dynamics level (the level has
of water not been lowered,
flow 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 nc
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No.

Quality elements

Parameter

Lake
type

Value/characterisati
on of reference
conditions

anthropogenic impag
which would
determine the said
alteration of the wate
level.

There is no unnaturag
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.

Morpholo
gical
conditions|

Structure
of the lake
shore

Changes in the shoreline

The shoreline is
natural (not
straightened, no sho
Pembankments), or
changes are
insignificant £5% of
the lake shoreline)

i

re

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.

10.

Physico-
chemical

General

Nutrient
conditions

Annual average value of total
nitrogen (N), mg/l

1,2

<1.00

1,2

<0.020

Specific pollutants

Values of substances listed in

Annex 1 and Part A of Annex P

to the Wastewater Management1,2

Regulation

Measured values are
below the
guantitative
assessment limit for
the respective
substance (detection
limit).

Values of substances listed in
part B of Annex 2 to the
Wastewater Management
Regulation, with the exception
of the values of nutrients given
in lines 7 and 8 of this table

1,2

Measured values are
below the natural lev
and the values of
synthetic pollutants
are below the
guantitative
assessment limit
(detection limit).

Source: experts’ analysis results
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Unnatural changes in the water level should bentaké account only in case of
pressures from human activities which would resulélteration of the water level in

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

event of any anthropogenic impact, the averagemmum 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 oaradteristics of the water level

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

It should be noted that reference values for thearpaters of phytoplankton and
corresponding values of total phosphorus and tutabgen were established only for
calcareous lakes. No reference values for phydiemaical and biological quality
elements were established for organic lakes (Laken®) and siliceous lakes (Lake
Notigak) due to shortage of data.

Maximum ecological potential of artificial and heawly modified water bodies

19. Hydrological and morphological characteristiesartificial and heavily modified
water bodies directly depend on the objectiveshefformation or modification of such
water bodies. Any change in the hydromorphologichlaracteristics results in
corresponding changes in the aquatic communitieghwhive in the water bodies.
Hence the ecological status of such water bodiesldibe assessed on the basis of the
criteria applied for the evaluation of the ecol@jistatus of the water body type with
the most similar characteristics. On the other hadditions formed in artificial or
heavily modified water bodies are usually not id=aitto the ones in natural water
bodies therefore characterisation of their statogpleys the notion of ecological
potential instead of ecological status. The refeegooint for classifying the ecological
potential for AWB and HMWB is maximum ecological tpotial (equivalent of
reference conditions in natural water bodies). &ithe hydromorphological conditions
of such water bodies often do not allow attaining $ame status of aquatic organisms
as in natural water bodies, less stringent reqereemamay be set for the parameters
indicative of biological elements. However, if thgydromorphological conditions
occurring in AWB and HMWB are identical to the cdarmhs 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 remairsdime as those for natural water
bodies, unless they cannot be met due to the nafusa individual AWB or HMWB.

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

20. There are no artificial water bodies within thelupé RBD.

Heavily modified water bodies

21. HMWB in the Lielup RBD include ponds with an area larger than 0.5 km
straightened rivers with a low bed slope in urbatiiareas and LakecRyva.

Hydromorphological conditions formed ponds larger than 0.5 Kmas well as aquatic
communities therein should be consistent with thoseatural lakes, with the exception
of ponds of hydropower plants with unnatural flattan of the water level. Accordingly,
the parameters indicative of the hydromorphologataments in such ponds are deemed
to be failing the characterisation of maximum egadal potential. However, maximum
ecological potential of the biological and physatemical quality elements in such
water bodies should conform to the high ecologstatus criteria applicable for natural
lakes.

Heavily modified Lake Rkyva

By geology, this lake is an organic lake. No datavailable on reference conditions of
such lakes. Analyses of macrophyte parametersatellzad status of the lake. A system
of the classification of the ecological status adow to the parameters indicative of the
said biological element has not been completed setat present the ecological
potential of Lake Bkyva (like the ecological status of other natuelds within the
Lielupé RBD) can be assessed only on the basis of theng#ess indicative of physico-
chemical quality elements and phytoplanton, mealearhaximum ecological potential
according to the parameters of the said qualitynetfgs should conform to the high
ecological status criteria applicable to naturkéta

Table 9. Characterisation of maximum ecologicakpbal in ponds and LakeéRyva
which are designated as HM\WB

No. Quality Parameter Value/characterisation
element of maximum ecological
potential
Mean value of the EQR df
Taxonomic composition, | the average annual valiye
1. Biological | abundance and biomass ofand the EQR of the >0.67
phytoplankton maximum value of
chlorophylla
2. Annual average value af <1.30
3. Physico- | o o1 Nutrient | total nitrogen (), mg/l <2.00 *
4, chemical conditions | Annual average value of <0.040
5. total phosphorus ¢, mg/l <0.100 *
There is no unnatural
decrease in the water levgl
(the level has not been
lowered, there is no intake
Quantity of water), or changes are
. and insignificant (the level is
6. Hydromor Hydrol_og|cal dynamics | Changes in the water leve] not lower than the natura
phological regime -
of water minimum average annua
flow water level), or there is no
anthropogenic impact
which would determine
the said alteration of the
water level.
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No. Quality Parameter Value/characterisation
element of maximum ecological
potential
7. Changes in the shoreline The shoreline is natural

(not  straightened, no
shore embankments), or
changes are insignificar

—

.| Structure (5% of the lake
Morphologic .
- of the lake shoreline)
al conditions
8. shore Length of the natural The zone of natural
riparian vegetation

riparian vegetation zone
(forests) covers at least

70% of the length of thg
lake shoreline.

M) parameters indicative of hydromorphological quatitgments of ponds with a regulated water level
(HPP) and of heavily modified Lakeckyva are deemed to be failing the characterisatfomaximum
ecological potential.

* Criteria for marked parameters are applied fareasing the ecological potential of high-drainade$
(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

%

The ecological potential of the heavily modifiestetis 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 Higplogical status by the
biological quality elements cannot be achieved tuéhe absence of certain specific
habitats and changes in the natural hydrologiggihre. Monitoring data indicates that
maximum ecological potential of the biological gtyaklements should be conforming
to the values of the criteria for good ecologidatiss which are applied to natural rivers,
i.e. DSFI EQR>0.63, and LFF0.70 (Table 16). Maximum ecological potential foet
hydromorphological elements has to meet the caitesr good ecological status. The
maximum ecological potential requirements for theygico-chemical water quality
elements correspond to the good ecological staitesia for rivers with natural beds.

Table 16. Characterisation of maximum ecologicdéptial 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
Hydromorp
3. | hological |Hydrologi |Quantity |Quantity of watel monitoring |There are no changes in
cal regime|and flow site the natural water flow
dynamics quantity or fluctuation
of water due to anthropogenic
flow impacts (HPP operation)

IS <30% of the average
flow during a period in
question. However, the
flow quantity may not be
less than the minimum
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[72)

No. Quality element Parameter Spatial Value/characterisation
assessment| of maximum ecological
scale potential
natural flow during the
dry period (average of
30 days).
There are no artificial
4. River continuity River continuity stretch* | barriers for fish
migration.
The shoreline is
meandrous, there are
shallow and deep place
5. Strlrjii:/teurrﬁeo(; the stretch * |in the bed determining
changes in the flow
Morpholo S]:[rtlrJ]cture velocity and soil
gical ot the composition.
diti riparian
conditions| 5 ne 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), mgl/l
Physi General Annual average
h yS|_co—| value of total monitoring
9. |chemica 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 (B, <0100
mg/l
Annual average | monitoring site
o . value of
12. rganic biological oxygen <2.30
matter demand in 7 days
(BODy), mg/l
o .| Annual average
xygenatllya1ue of dissolved . >8.50
13. on  |oxygen in water | monitoring site in water bodies of Type
conditions (O7), mg/l 1,3,4,5
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No. Quality element Parameter Spatial Value/characterisation
assessment| of maximum ecological
scale potential
>7.50
14. in water bodies of Type

2

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

Methodology for identifying the status of surface vater 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.

The ecological status of rivers is assessed omalses of the physico-chemical quality
elements, which are parameters characterising gewgenditions (nutrients, organic
matter, oxygenation): N&N, NHa-N, Nitay PO-P, Roa, BOD;, and Q. Water bodies
are assigned to one of five ecological status elas®s the basis of the average annual
values of each parameter (Table 17). The criteiangin Table 17 have been agreed
with the neighbouring country Latvia.

Table 17. Ecological status classes

physico-chemical quality elements

of rivers aliogrto parameters indicative of

Parameter Criteria for ecological status classes of riversoading to
River value for parameter values for physico-chemical quality eleime
No. Quality element Paramete type refer'e_nce
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
Nutrient
3 conditions Niotar, Mo/l 1-5 1.40 <2.00 2.00-3.00 3.01-6.0( 6.01-02.0 >12.00
4 PQ-P, mgl/l 1-5 0.03 <0.050 0.050-0.090 0.091-0.180 18D-0.400 >0.400
5 General Pota, Mg/l 1-5 0.06 <0.100 0.100-0.14p 0.141-0.230 DQ3A70 >0.470
6 organic | pon mgn | 15 1.80 <2.30|  2.30-3.30 3.31-5.0( 5.01-7.00 >7.00
matter
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,, mgl/l 2 8.50 >7.50 7.50-6.50 6.49-5.0( 4.99-2.00 2.08

Source: experts’ analysis results

The ecological status of rivers is assessed orb#sts of the following parameters
characterising hydromorphological quality elementgsich as hydrological regime

(quantity and dynamics of water flow), river coniity, and morphological conditions

(shoreline structure): quantity of flow, river contity, structure of the river bed, and
length and width of the natural riparian vegetatzone. When all parameters indicative
of the hydromorphological quality elements are @steat with the characterisation of
high ecological status, such water body is deenwedbet at high ecological status
according to the hydromorphological quality elensefifable 18). When at least one
parameter for the hydromorphological quality eletadails the characterisation of high
ecological status, such water body is considerefietdailing high ecological status

according to the hydromorphological quality elensent
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Table 18. Characterisation of high ecological statfirivers according to parameters

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

* the length of the river stretches where the patens for hydromorphological quality elements are
assessed: rivers with the catchment area < 100-kM5 km upstream and 0.5 km downstream of the
monitoring site; rivers with the catchment areanfr@00 to 1000 ki— 2.5 km upstream and 2.5 km
downstream of the monitoring site, and rivers wité catchment area >1000 km5 km upstream and 5
km downstream of the monitoring site.

Source: experts’ analysis results

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

The indicator used to assess the ecological stafusivers by the taxonomic
composition, abundance, age structure of fish faignaFl. Observing the average
annual value of LFI, water bodies are assignedni af five ecological status classes
(Table 19).

Table 19.Ecological status classes of rivers according teriamic composition,
abundance and age structure of fish fauna

River Criteria for ecological status classes of riversading to
Quality element Indicato parameter values for fish fauna

type
High Good Moderate Poor Bad

Taxonomic composition,
abundance and age LFI 1-5 >0.93 0.93-0.71f 0.70-0.4Dp 0.39-0.11 <O.
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
20).
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Table 20. Ecological status classes of rivers atiogrto taxonomic composition and
abundance of zoobenthos

River Criteria for ecological status classes of riversating to the EQR of
Quality element Indicator type parameter values for zoobenthos
High Good Moderate Poor Bad
Taxonomic
compostionand | psr | 15 | >078 | 0.77-0.64| 0.63-050 0.49-035  <0.35
zoobenthos

Source: experts’ analysis results

Criteria for assessment of the ecological status tdkes

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

The parameters characterising general conditiongriémts), which is a physico-
chemical element, are as follows: total nitrogen4N and total phosphorus {(R).
Water bodies are assigned to one of five ecologitatlus classes on the basis of the
average annual values of each parameter measusaghiples of the surface water layer
(Table 21).

Table 21. Ecological status classes of lakes acupritd parameters indicative of the
physico-chemical quality element

Paramete

Criteria for ecological status classes of lake®ating to parameter|
Lake value for

No. Quality element Parameter values for the physico-chemical quality element
type reference
conditions| High Good Moderate Poor Bad
Ntotah R R _
1 eneral Nutrient mgl 1,2 1.00 <1.30 1.30-1.80 1.81-2.3 2.31-3.00 >3.00
3 conditions E‘féa/'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 dbes lof the following parameters
indicative of hydromorphological quality elementsuch as hydrological regime
(quantity and dynamics of water flow) and morphatagj conditions (structure of the
lake shoreline): changes in the water level, dit@ma of the shoreline, the length of the
natural riparian vegetation zone. When all paramseter the hydromorphological
quality elements are consistent with the charagaédn of high ecological status, such
water body is deemed to be at high ecological staaccording to the
hydromorphological quality elements (Table 22). Wla least one parameter for the
hydromorphological quality elements fails the cletgasation of high ecological status,
such water body is considered to be failing higbl@gcal status according to the
hydromorphological quality elements.
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Table 22. Characterisation of high ecological stat@i lakes according to parameters
indicative of hydromorphological quality elements

Characterisation of high ecological status of lakes
No. Quality element Parameter according to parameters for hydromorphological
quality elements

There is no unnatural decrease in the water lahel |(
level has not been lowered, there is no intake akvy,
or changes are insignificant (the level is not lothan
Quantity the natural minimum average annual water level)| or
. and . there is no anthropogenic impact which would
Hydrological . Changes in the . . :
1 ; dynamics determine the said alteration of the water level.
regime water level . .
of water There is no unnatural fluctuation of the water leyve
flow (fluctuation conditioned by operation of HRP
constructed on an effluent or tributary of the laka
such fluctuation is within the limits of the minimmu
and maximum natural average annual water level.
. The shoreline is natural (not straightened, theeena
Changes in the Lo
2 . . shore embankments), or changes are insignificai®io(
. Shoreline shoreline .
Morphologica of the lake shoreline).
conditions | Structure Length of the . :
3 of the lake natural rioarian The zone of natural riparian vegetation (forests)ecs
np at least 70% of the length of the lake shoreline.
vegetation zone

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,
abundance and biomass of phytoplankton: the aveaageal value and the maximum
value of chlorophylb. Observing the mean of the EQR of the annual geevalue and
of the EQR of the maximum value of the parametetewbodies are assigned to one of
five ecological status classes (Table 23).

Table 23.Ecological status classes of lakes according t@namic composition,
abundance and biomass of phytoplankton

Lake Criteria for ecological status classes of lake®etiag
Quality element Parameter to the EQR of parameter values for phytoplanktor

type .
High Good Moderate Poor Bad

Taxonomic Chlorophylla (the
i mean of the EQR
composition,
of the annual

abundance and 1,2 >0.67| 0.67-0.33 0.32-0.14 0.13-0.07 <0.07
: average value and
biomass of

of the EQR of the
phytoplankton maximum value)

Source: experts’ analysis results

Criteria for assessment of the ecological potentiaf 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-chermyachbmorphological and biological
quality elements.

The parameters indicative of physico-chemical duaélements, such as general
conditions (nutrients, organic matter, oxygenationyed to assess the ecological
potential of rivers designated as HMWB are as WioNOs;-N, NH4-N, Nta, PO-P,
Potay BODy, and Q. The water body is assigned to one of five ecalaigpotential
classes on the basis of the average annual val@eslo parameter (Table 24).
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Table 24. Ecological potential classes of canald aihrivers designated as HMWB
according to parameters indicative of physico-cloajuality elements

Type of | Criteria for ecological potential classes accordimgarameter values fo
No. Quality element Parameter  water physico-chemical quality elements
body Maximum Good Moderate Poor Bad
1 NOs-N, mg/l 1-5 <1.30 1.30-2.30 2.31-4.50Q 4.51-10.00>10.00
2 NH,-N, mg/l 1-5 <0.10 0.10-0.20 0.21-0.60Q 0.61-1.50 581
Nutrient
3 conditions Neotar, Mg/l 1-5 <2.00 2.00-3.00 3.01-6.0¢ 6.01-12.00 .602
4 PQ-P, mgl/l 1-5 <0.050 0.050-0.090  0.091-0.180 0.18D0 >0.400
5 General Proas Mg/ 1-5 <0.100 0.100-0.140  0.141-0.230 0.2370.4 >0.470
6 organic | pon g 1 <2.30 2.30-3.30 3.31-500  5.01-7.0p >7.0D
matter
7 . O, mg/l 1,3,4,5 >8.50 8.50-7.50 7.49-6.00 5.99603. <3.00
Oxygenation
8 O, mgl/l 2 >7.50 7.50-6.50 6.49-5.00 4.99-2.0D <2.0p

Source: experts’ analysis results

The ecological potential of canals and of riversigieated as HMWB is assessed on the

basis of the following parameters indicative of toydorphological quality elements,
such as hydrological regime (quantity and dynanoicsvater flow), river continuity,
and morphological conditions (shoreline structug)antity of flow, river continuity,
structure of the river bed, length of the natuighmian vegetation zone. When all
parameters for the hydromorphological quality eleteeare consistent with the
characterisation of maximum ecological potentiakrswater body is deemed to be of
maximum ecological potential according to the hydoophological quality elements
(Table 25). 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 25. Characterisation of maximum ecologicaeptal of canals and of rivers
designated as HMWB according to parameters indeatf hydromorphological quality
elements

Spatial Characterisation of maximum ecological
No. Quality element Parameter | assessme potential according to parameters for
scale hydromorphological quality elements
There are no alterations in the quantity| of
Quantity| the natural flow due to human activities
. RSO
Hydrological and_ Quantity of wate] monitoring (operation of HPP) or fluc_tuatlon §3.0A) !
1 : dynamic . of the average flow during a period |in
regime flow site ; ;
of water guestion. However, the flow quantity shall
flow not be less than the minimum natural flow
during the dry period (average of 30 days).
2 River continuity River continuity]  stretch * There_ are no artificial barriers for figh
migration.
The shoreline is meandrous, there are
Structure of the . | shallow and deep places in the bed
3 . stretch - ) ;
. river bed determining changes in the flow velocity
Morphological Shore ) "
o and soil composition.
conditions | structure — -
Length of the stretch * The zone of natural riparian vegetation
4 natural riparian (forests) covers at least 50% of the length
vegetation zone of the bed shoreline.

* 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 \ifita catchment area >1000 %m5 km upstream and 5
km downstream of the monitoring site.

Source: experts’ analysis results
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The ecological potential of canals and of riversigieated 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 stdtaanals and of rivers designated as
HMWB according to the taxonomic composition, aburzig 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

Table 26. Ecological potential classes of canal$ ainrivers designated as HMWB
according to taxonomic composition, abundance gedst&ructure of fish fauna

Type of | Criteria for ecological potential classes accordmgarameter
Quality element Indicator water values for fish fauna
body Maximum Good Moderate| Poor Bad
Taxonomic
pombosition, agk LF! 15 >0.71 | 0.70-0.40 0.39-0.20 0.19-0.10  <0.1
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 tlagobhomic 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 27).

Table 27.Ecological potential classes of canals and of sviéesignated as HMWB
according to the taxonomic composition and abunegl@afzoobenthos

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| - g 15 >0.64 | 0.63-050 0.49-0.36 035021 <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 qualements, such as general data
(nutrients), used to assess the ecological poteotiponds and lakes designated as
HMWAB are as follows: total nitrogen and total phlespus. The water body is assigned
to one of five ecological potential classes onlithsis of the average annual values of

each parameter in samples of the surface water (&gble 28).
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Table 28. Ecological potential classes of ponds ties designated as HMWB
according to parameters indicative of physico-cloajuality elements

Tvoe of Criteria for ecological potential classes by par@mnealues for physico-

No. Quality element Parameter 7P chemical quality elements
water body
Maximum Good Moderate Poor Bad
1 ,:]T'tllg;ll’ 1,2 <1.30 1.30-1.80 1.81-2.30 2.31-3.00 >3.00
Ntotah
3 General \utri ma/l* 1,2 <2.00 2.00-3.00 3.01-6.00 6.01-12.00 >12.(
data utrients P

4 rT;O;III 1,2 <0.040 0.040-0.06Q  0.061-0.090  0.091-0.140>0.140
6 mF;();Iali* 1,2 <0.100 0.100-0.14Q  0.141-0.230  0.231-0.470 4.

* 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

The ecological potential of ponds (with an unretpdawater level) which are
designated as HMWB is assessed on the basis ébltbeing parameters indicative of
hydromorphological quality elements, such as hyjglal regime (quantity and
dynamics of water flow) and morphological condisgishoreline structure): changes in
the water level, changes in the shoreline, lengtth® natural riparian vegetation zone.
When all parameters indicative of the hydromorppmal quality elements are
consistent with the characterisation of maximumlegioal potential, such water body
is deemed to be of maximum ecological potentiabetiog to the hydromorphological
quality elements (Table 29). 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 reguaatwater level (HPP are
constructed on such ponds) and in LakékyRa are deemed to be failing the
characterisation of maximum ecological potential.

Table 29. Characterisation of maximum ecologicateptal 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 level
Quantity (the level has not been lowered, there is|no
Hydrological and_ Changes in the intake of _Water), or changes are |n3|g_n|_f|cant
1 . dynamics (the level is not lower than the natural minimym
regime water level .
of water average annual water level), or there is |no
flow anthropogenic impact which would determine
the said alteration of the water level.
. The shoreline is natural (not straightened, there
Changes in the
2 shoreline are no shore embankments), or changes| are
Morphologicall|  Shore insignificant £€5% of the lake shoreline).
conditions | structure Length of the| The zone of natural riparian vegetation (forests)
3 natural riparia| covers at least 70% of the length of the bed
vegetation zoneshoreline.

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
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value of chlorophylb. 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 30).

Table 30. Ecological potential classes of ponds ties designated as HMWB
according to taxonomic composition, abundance amhdss of phytoplankton

Qualit Type of | Criteria for ecological potential classes accordmthe
eleme)rllt Parameter water EQR of parameter values for phytoplankton
body | Maximum| Good | Moderaté Poor Bad
Taxonomic Chlorophylla (the
. mean of the EQR o
composition, the annual average
abundance and 1-3 >0.67 0.67-0.33 0.32-0.14 0.13-0.07 <0.07
. value and of the EQR
biomass of .
phytoplankton 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 waterspamt 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 estedalisn relevant legislation setting
environmental quality standards at the Community @ational level.

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

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

Status classification rules for surface water bod®e
26. The status of surface water bodies shall ssifiad as follows:

26.1. Identification of the status of surface wdtedies encompasses assessment of
their ecological status (or ecological potential &otificial and heavily modified water
bodies) and chemical status. The status of thervietey 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 laked &ieaclassified into five classes: high,
good, moderate, poor and bad. The level of confidem the assessment of the
ecological status can be high, medium and low.

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 datésr high ecological status as well,
the ecological status of the water body shall lgh lsind the level of confidence in the
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status assessment shall be high.

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 titeria for high ecological status,
the ecological status of the water body shall bedgand the level of confidence in the
status assessment shall be medium.

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 parhgraf.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 ofobioal and/or physico-chemical

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

on the water quality element:

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

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

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

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

26.6.6. 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 the rangehs criteria for good ecological
status is equal to or lower than 25 per cent oftbsolute difference between the lowest
value and the highest value in the range of 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 patansendicative of hydromorphological
quality elements fail the criteria for high ecologi status, the ecological status of the
water body shall be good and the level of configeimcthe status assessment shall be
medium; when the data is available only for oneapeater indicative of biological
quality elements, the level of confidence in theist 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 ffaper cent of the absolute
difference between the lowest value and the highesie in the range of the criteria for
good ecological status), the ecological statushefwater body shall be good and the
level of confidence in the status assessment Badbw;

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 theewbdy shall be good and the level of
confidence in the status assessment shall be medium

26.7. When at least one parameter indicative ofofgioal and/or physico-chemical
quality elements fails the criteria for good ecadady status but meets the criteria for
moderate ecological status meanwhile the valueshafr parameters for biological and
physico-chemical quality elements do meet the aiteor 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 qualements fail the criteria for good
ecological status but meet the criteria for modemtological status, the ecological
status of the water body shall be moderate andets of confidence in the status
assessment shall be high;

26.7.2. when only one of a few parameters indieabifvbiological 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 difiee between the lowest value and the
highest value in the range of the criteria for nratke ecological status, the ecological
status of the water body shall be good and thel le¥econfidence in the status
assessment shall be medium; when the data is blailanly 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@gioal status, the ecological status of
the water body shall be moderate and the levebafidence 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 25qeat 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 lévef 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-chehgoality elements, the ecological
status of the water body shall be one class hiter indicated by the values of the
parameters for physico-chemical quality elementay 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-chehguaality elements meet the criteria
for high or good ecological status but the ecolalggtatus is more than one status class
poorer by parameters indicative of biological giyadilements (or any of the parameters
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for biological quality elements which shows a po@tatus), the ecological status of the
water body shall be assessed as follows:

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

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 parametetgative of physico-chemical
quality elements, meanwhile parameters indicatifehwydromorphological quality
elements fail the characterisation of high ecolalgatatus, the ecological status of the
water body shall be determined by the values ofpda@meters for biological quality
elements and the level of confidence in the stassessment shall be low if the
ecological status is one class poorer by one paesmer medium if the ecological
status is one class poorer by several parameters;

26.9.3. when the ecological status is more thanstatls class poorer by parameters
indicative of biological quality elements (or anfytbe parameters for biological quality
elements which indicates a poorer status) than drarpeters indicative of physico-
chemical quality elements, meanwhile parameterscatide of hydromorphological
quality elements fail the characterisation of haglological status, the ecological status
of the water body shall be determined by the vahfethe parameters for biological
quality elements and the level of confidence indtadus assessment shall be low.

26.10. When parameters indicative of biologicalldqualements meet the criteria for
high ecological status but the ecological statusnis status class poorer by parameters
indicative of physico-chemical quality elements,amehile parameters indicative of
hydromorphological quality elements fail the chagaesation of high ecological status,
the ecological status of the water body shall bedgand the level of confidence in the
status assessment shall be medium.

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

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

any of the parameters for biological quality eletsemhich indicates a poorer status)
and the level of confidence in the status assedssheil be medium;
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26.11.3. when the ecological status is two statasses poorer 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)
and the level of confidence in the status assedssheaii 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 indieaf 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 ¢higeria for poor ecological status is
equal to or higher than 50 per cent of the absdlifference 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 mddeaiad 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;

26.11.4.2. when only one of a few parameters indieaf biological quality elements
fails the criteria for moderate ecological status the relative deviation (in per cerut)

its value from the lowest value in the range of ¢higeria for poor ecological status is
lower than 50 per cent of the absolute differeneéwben 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 afficence 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 itidieaf biological quality elements
fails the criteria for poor ecological status b trelative deviation (in per cerdj its
value from the lowest value in the range of craddr 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
guality elements, the level of confidence in thesd assessment shall be low;

26.11.4.5. when only one of a few parameters itidieaf biological quality elements
fails the criteria for poor ecological status bl relative deviation (in per cent) of its
value from the lowest value in the range of théeda for bad 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 bad ecolab&tatus, the ecological status of the
water body shall be bad and the level of confideincthe 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 thieeda for bad ecological status, the
ecological status of the water body shall be batltha level of confidence in the status
assessment shall be medium.
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26.12. When the ecological status is two statussela poorer by parameters indicative
of biological quality elements (or any of the paetens 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 qualitynedats 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 bd@dyl $e determined by the value of
parameters indicative of physico-chemical qualigneents which is attributed to the
poorest status class and the level of 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 rd§y @ne parameter for physico-
chemical quality elements which was obtained duanalysis;

26.13.2. medium when the values of at least twarpaters 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 heavily modifiwdter bodies shall be classified into
maximum, good, moderate, poor and bad. The levebofidence in the assessment of
the ecological potential shall be determined olbegrthe classification rules for the
ecological status of rivers and lakes given in gaaphs 26.3-26.11.

26.15. Surface water bodies shall be assignedambihe two chemical status classes:
conforming to good status or failing good statusulface water body shall be deemed
to be at good chemical status when concentratibali substances listed in Annexes 1
and 2 to the Wastewater Management Regulation doemoeed the maximum
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 betwaetnies, i.e. intercalibrated, so
that the ecological status and ecological poterdfalvater bodies is assessed in the
same way.

SECTION Il. GROUNDWATER BODIES

27. There are five groundwater bodies (GWB) wittie Lielug RBD (Figure 8):
27.1. Lielug GWB of Permian-Upper Devonian deposits (LTO030@340
27.2. Stipinai-Lielup GWB of Upper Devonian deposits (LT002003400),
27.3. JonisSkis GWB (LT0010023400),

27.4. Birzai-Pasvalys GWB (LT001043400),

27.5. Lielug GWB of Upper-Middle Devonian deposits (LTO01003%00
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These groundwater bodies have been identified gakito account distribution of the
productive aquifers which produce the largest arhadrgroundwater, and following
consistent patterns of formation of the volume qudlity of groundwater resources and
quality. The largest amount of groundwater on theitory of the Lielug RBD is
abstracted from deep aquifers (complexes), whioke he poor hydraulic connection
with surface water bodies, therefore the boundasfethe groundwater bodies in this
RBD do not coincide with those of the surface waiasins (see Figure 8). The largest
groundwater body is the LielagGWB of Upper-Middle Devonian deposits (4 448.45
km?) occupying practically half (49.7pf the territory of the Lielup RBD. The
smallest groundwater body is JoniSkis GWB (see reit), with the area of a little
more than 500 ki The Lielug Small Tributaries Sub-basin contains larger orlema
parts of five GWB, the MiSa Sub-basin — parts of four GWB, and the NestisiiBSub-
basin — parts of two GWB (Figure 8). More detailebrmation on the distribution of

the GWB in the river basins and sub-basins is plevin Tables 31 and 32.

Table 31. Groundwater bodies in the LigllRiver Basin District

Area of the groundwater bod
Groundwater body km® . % of the RBD Zrea
1. Lielup: GWB of Upper-Middle Devonian deposits 4 448.45 49.7
2. Stipinai-Lielug GWB of Upper Devonian deposits 1 879.03 21.0
3. Lielup: GWB of Permian-Upper Devonian deposits 1 063.38 11.9
4. Birzai-Pasvalys GWB 1048.35 11.7
5. Joniskis GWB 508.57 5.7
Total: 8947.78 100

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

Table 32. Groundwater bodies in the sub-basineet telugz RBD

Area of the GWB in the river
; ; sub-basin
River sub-basin Groundwater body — % of the Sub-
basin area
MaSa Lielug GWB of Upper-Middle Devonian 2 548.5415 48.1
deposits
Stipinai-Lielugz GWB of Upper Devonian 1520.4583 28.7
deposits
BirZai-Pasvalys GWB 856.2768 16.2
Lielupe GWB of Permian-Upper Devonian 371.1552 7.0
deposits
Total: 5296.4318 100
Lielupé Small Lielupe GWB of Permian-Upper Devonian 692.2224 39.5
Tributaries deposits
JoniSkis GWB 508.3169 29.0
Stipinai-Lielugz GWB of Upper Devonian 358.827 20.5
deposits
Lielupe GWB of Upper-Middle Devonian 189.5114 10.8
deposits
BirZai-Pasvalys GWB 1.8707 0.1
Total: 1750.7484 100
Nemurelis Lielupe GWB of Upper-Middle Devonian 1710.2701 90
deposits
BirZai-Pasvalys GWB 190.3283 10
Total: 1 900.5984 100

Source: experts’ estimations using the data oRibgister of the Earth Entrails of the LGS
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Figure 8. Groundwater bodies in the LiedURBD

Status of groundwater wellfields

28. According to the data of the Lithuanian GeatayService, as on 1 April 2010, 229
wellfields were registered on the territory of thielupé RBD in the Quaternary (Q),
Upper Permian (), Famenian (Bfm), Stipinai (I3st), Pliavinas (Bpl) and Sventoji-
Upninkai (Ds2Sv-up) aquifers (complexes) (Figure 9). The largeslifields are those
of Siauliai, Rokiskis, Birzai, Pasvalys and Jorgstdwns. More detailed information

about the distribution of the wellfields is provitie Table 33.

Table 33. Groundwater wellfields in the LietuBBD

L Number of
Groundwater body CleslEgies !ndex Cifil groundwater
aquifer )
wellfields
Stipinai-Lielup: GWB of Upper
Devonian deposits P, 10
Dgfm 10
Dsst 43
D3 8v-up 10
Total in the GWB: 73 (31.9)
Lielupé GWB of Upper-Middle Devonian
deposits Q 2
D3 Sv-up 52
Total in the GWB: 82 (35.8)
BirZai-Pasvalys GWB Epl 4
Ds3.8v-up 29
Total in the GWB: 33 (14.4)
Joniskis GWB Bfm 7
Dsst 5
Dgpl 1
Ds3.8v-up 10
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il F Number of
Groundwater body Cizalogize. !ndex of the groundwater
aquifer .
wellfields
Total in the GWB: 23 (10)
Lielupe GWB of Permian-Upper P, 1
Devonian deposits Dsfm 13
Ds.8v-up 4
Total in the GWB: 18 (7.9)
Total in the RBD: 229

The figure in parentheses is percentage from ttadé namber of groundwater wellfields within the RBD
Source: experts’ estimations using the data oRibgister of the Earth Entrails of the LGS

The volume of groundwater abstracted from individwallfields during the recent
years has been varying from a few to several térthausands riday, totalling to
28 305 ni/day on average on the territory of the RBD (T&#k

Criteria for the assessment of groundwater wetlielvere approved by Order No. 3-
1395 of the Minister of Environment of the RepuldicLithuania of 31 March 2007 on
the approval of the Procedure for the Establishnoér@riteria for the assessment of
Groundwater Wellfields (Zin., 2007, No. 37-1395).
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Figure 9. Groundwater Wellfields in the LielupBD

Table 34. Water abstraction in groundwater wellfgeih the Lielup RBD
Groundwater abstraction*
Geological index| % from the volume
ClUE of the aquifer m’/day abstracted in the GOl th? vl
abstracted in the RBI
GWB
Upper Devonian P, 631 4.4 2.2
Stipinai Dsfm 165 1.2 0.6
Dsst 12 684 89.3 44.8
D3.,8V-up 717 5.1 25
Total in GWB: 14 197 100.0 50.2
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Groundwater abstraction*
Geological index| % from the volume
GWB of the aquifer m’/day abstracted in the g iiens e vellme
abstracted in the RBIp
GWB

Upper-Middle Q 27 0.3 0.1

Devonian D4pl 713 8.8 2.5
(Lielupe) Da.8v-up 7 406 90.9 26.2
Total in GWB: 8 146 100.0 28.8

BirZai-Pasvalys Dapl 55 1.4 0.2
D3..Sv-up 3980 98.6 14.1
Total in GWB: 4035 100.0 14.3

Joniskis Dsfm 86 6.3 0.2
Dast 91 6.6 0.3

D3..Sv-up 1190 87.1 4.2

Total in GWB: 1367 100.0 4.7

Permian-Upper P, 45 8.0 0.2
Devonian Dsfm 279 49.8 1.0
(Lielupe) D3..8v-up 236 42.2 0.8
Total in GWB: 560 100.0 2.0

Total in RBD: 28 305

* average of the period 2008-2009

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

Significant groundwater resources within the LiélUpBD have been surveyed and
approved observing the procedure laid down by t6& land total to 191 555%day
(Table 35).

Table 35. Demand and resources of groundwateeihigiup: RBD

Demand of Groundwater
Average abstractiof groundwater ere\;sé)uergzsn d
RBD GWB of groundwater in for 2015, a r{)ved
2008-2009, rfiday |  thousand pproved,
me/dav* thousand
y m*/day
Lielupé | Stipinai GWB of Upper
Devonian deposits (Lielé) 14197 20279 79075
GWB of Upper-Middle
Devonian deposits (Lielé) 8146 21 447 91590
Birzai-Pasvalys 4 035 10 901 10 390
Joniskis 1 367 3772 10 500
GWB of Permian-Upper
Devonian deposits 560 1375 i
Total: 28 305 (14.8) 57 774 (30.2) 191 555

* on the basis of data of SWECO-BKG-LSPI; figurepiarentheses represents percentage from the
volume of the approved resources.

The data in the table above shows that the groutedwalume currently abstracted
within the Lielug RBD accounts for 14.8% of the surveyed and apgra@reundwater
resources. In future (2015) this volume could gotop30.2% (see Table 39). This
indicates good quantitative status of the groundwhbdies and wellfields because the
groundwater resources are much more abundant than ctirrent or planned
groundwater abstraction. However, the data of @ five years shows that the
groundwater abstraction has become stable thusd¢hease by 15% as planned back in
2007 is hardly likely.

The upper part of the geological section in the@arethe Lielug RBD, as in the rest of
Lithuania, consists of Quaternary deposits whichecdayers of confined groundwater
distributed from east to west, which are conneetétl various terrigenic, carbonatic,
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sulfate Middle-Upper Devonian and Upper Permiarksfieposits. Since there are no
significant layers of confined groundwater resoaroe their abstraction in Quaternary
deposits within the LielupRBD, the characterisation given below relates dalpre-
Quaternary confined aquifers already mentioned,hasiging the qualitative status of
the water contained therein.

The main aquifer complex of the northern part & tpper-Middle Devonian GWB,
the Sventoji-Upininkai (B8v+D,up) complex, is spread along the entire Latvian-
Lithuanian border and is the most important sowfcdrinking water in this territory
(Gregorauskas, 2008 Speaking about the qualitative status of grouatdw this
complex is divided into two parts — the upper dmellower. Westwards from Parigys
and Pakruojis, groundwater of good chemical statuke upper part of the complex
DsSv+Dyup turns into particularly hard calcium sulfate-grabf poor quality, the source
of which is the gypseous succession of younger Biewoaquifers (especially the
Tatula aquifers, Bit) located at the top of the complex.

In some places it “deteriorates” the quality of &atontained in the upper part of this
complex and in Birzai-Pasvalys GWB (LT001004340gstwards from Joniskis, hard
calcium sulfate-/sodium chloride-water of poor giyamodifies the chemical status of
the lower part of the complexsBv+D,up; however, here the water rises in deeper layers
of the complex. These are the two reasons why tiser® groundwater suitable for
drinking in Joniskis and almost in the entire Jkisidoody (LT001023400) as well as
further westwards in the complex®¥+D,up.

Speaking about Joniskis groundwater body, pratyicel groundwater of good quality
is contained in the succession of various UpperoD@an dolomite-gypsum layers
situated above the aquifer complexSio+D,up either. Going up, fissured dolomite of
Stipinai aquifers (Upper Devonian Stipinai/LietqpGWB LT002003400) occurring

above thelstras-Tatula (Bis+tt) aquifers and the Pasis (D;pm) aquitard contains

fresh water only in the triangle Linkuva-Siauliaediiva.

In Upper Devonian Stipinai and Joniskis GWB, caicisulfate-water of poor quality is
also spread and exploited (to a certain extenthénDevonian aquifers of various age
and aquiferous properties, which are assigned ¢o sihrcalled Famenian complex
(Dsfm), where the water content is higher in so-caledoja aquifers (krj), though
this is not the case everywhere. The northern phithe Permian-Upper Devonian
(P>+D3) body (LT003), which is the main source of grouatsv of good quality in the
neighbouring Venta RBD, starts further westwards south-westwards from Joniskis.

Joniskis GWB (LT001023400) and Stipinai GWB of UppBevonian deposits

(LTO02003400) have potentially been designated atembodies at risk. In certain
wellfields within these groundwater bodies, abndlynlaigh concentrations of sulfates
failing to meet the drinking water quality requiremts (not more than 250 mg/l) and,
sometimes, the environmental criteria set by thiudanian Geological Survey (not
more than 500 mg/l) have been detected.

A national measure “To draft a piece of legislatabligating water supply companies
which abstract > 10 frof groundwater per day and which exploit wellfelsituated in

groundwater bodies at risk to perform monitoringpodblematic quality indicators (ClI
and SO4) and to provide the data to the Lithuarttsological Survey” has been
provided for in the Programme of Measures for Acimig Water Protection Objectives
within the Nemunas River Basin District, which wagsproved by Resolution No. 1098
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of the Government of the Republic of Lithuania df 2uly 2010 (Zin., 2010, No. 90-
4756). The data analysis would enable identifyimgpacts of groundwater abstraction
on water quality changes and revealing a trendeierébration of water quality as a
result of human activities. Only then groundwateilfields can be designated as being
at risk or deleted from the category of water bedierisk. However, it can happen that
drinking water of good quality for JoniSkis townlwhhave to be supplied from the
neighbouring areas. This problem should be addiedse relevant municipalities
responsible for the supply of drinking water to gogulation.
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Figure 10. Hydrochemical cross-section (sulfatéines, mg/)

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

29. During the study, climate forecasts were deyadofor three places (which have
operating meteorological stations) on the territafy the Lielug RBD or at its
boundary: Panesys, Siauliai, and Birzai. Prognostic values of thesather
temperature, precipitation amount, minimum relate humidity, speed of wind and
sunshine duration for all months for the years 2P010 and 2011-2020 were estimated
and compared to the climate norm values (1971-2000)

It was established that the impact of the climé&tators on the variation of water quality
in the Lielug RBD should be of minor importance. A more seriompact on the
qguality could be expected only in the event of g®rof the precipitation and
evaporation ratio.

30. The analysis of the predicted changes of timeatic elements during the first two
decades of the 2kcentury during individual seasons demonstratedathewing:
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30.1. The weather temperature in the Liel&BD will be rising during all seasons. The
most significant changes in the weather temperattedorecasted for winters (up to 2

°C) and springs (up to 1.5 °C), meanwhile changesgl other seasons will not be

higher than 1 °C. The average annual temperatuteiterritory in question is expected

to go up a little. In the first decade of the®2®ntury the temperature will exceed the
climate norm by 0.8 °C in Birzai and Paaiys, and by 0.9 °C in Siauliai. In the second
decade, the average annual weather temperaturebwilimilar to the one at the

beginning of the century.

30.2. The majority of climate models indicated ttied annual precipitation should go
up in 2011-2020. The amount of precipitation shaanlktease at the beginning of the
year and go down in the second half of summer atitkebeginning of autumn.

31. A forecast of the runoff in the LieleylRBD was developed for three river basins of
different size — the Nemshs, the MiSa and the &vuo — which reflect different
hydrological and landscape conditions. The follgywvas established:

31.1.No significant changes in the annual average ruwoffin the runoff during
individual seasons and months until 2020 due toatiée changes are expected. Potential
major changes predicted in the LiedURBD are related to the runoff distribution during
a year and to the ratio of the constituents ofaheer balance.

31.2.The majority of the rivers in the LielapRBD that were analysed have one
common tendency: in 2020 their runoff will becomerenaturally regulated than it is
today, i.e. reduced maximum runoff of floods andhhivaters as well as generally
increased runoff during low tides is expected.

31.3.Earlier beginning of spring floods has already beeticed in many rivers, as
indicated in the runoff forecasts for 2020 (floosidl begin earlier but will last longer
ending at the same time as today). However, tlusgss is fairly insignificant (nowhere
the predicted earlier start exceeds ten days) andat be compared with the results of
similar forecasts for the Nemunas RBD.

31.4.Groundwater flow in the LielupRBD will remain stable in 2020. Slight changes
are expected both in the values and in the digtabwof the flow during a year.

31.5.As compared to the current situation, the averageia water level in many lakes
within the Lielug RBD might rise in 2020. Such changes first ofall be determined
by alteration in the amount of precipitation andlve mostly noticeable in low-
drainage lakes.

31.6.In spring, the maximum water level of drainage takethe Lielug RBD will be
attained earlier and the average maximum watet lgMedecrease; the minimum level
during dry summers will be higher as compared éodhe at the end of the ®@entury.

31.7.As a result of the expected rise of weather tenipegat the beginning of winters,

the ice cover on lakes in the LietuRBD is likely to be formed later than today. Highe
temperature of the warm season should determirredse of lake water temperature,
which would be most noticeable in thermally shallwd non-stratified lakes.

31.8.As from 1961, droughts in the LielajRBD have been occurring every 3.5 years
(i.e. two droughts in seven years) on average.ly,dteere has been a growing tendency
to have more frequent, prolonged and more intendreeghts. Droughts in 2002 and
2006 were especially strong and long and made thet powerful (up to now) impact
on the river runoff in the LielupRBD — many small tributaries of the Liekuptopped
flowing at all.
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31.9.Available information allows assuming that the temcy of more frequent
prolonged and strong droughts that result in deered the river runoff and water level
of lakes will also remain in the coming years.

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

CHAPTER Ill. SUMMARY IMPACTS OF ECONOMIC ACTIVITIES
SECTION I. SIGNIFICANT IMPACT ON RIVERS AND LAKES

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

Pollution loads and their impact on the status of water bodies

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

34. The criteria for good ecological status of wdtedies in the category of rivers are
as follows:

34.1. average annual concentration of BGL3.3 mgQ/I;
34.2. average annual concentration of;NMNH<0.2 mg/;
34.3. average annual concentration of;NND<2.3 mg/l;
34.4. average annual concentration @f:N<3.0 mg/l;

34.5. average annual concentration of phosphkft€¥® mg/l ;
34.6. average annual concentration gf&0.14 mg/l;

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

34.7.1. average annual concentration @f;\< 1.8 mg/l;
34.7.2. average annual concentrationgfR 0.060 mg/I.

Point pollution sources and loads

35. According to the data provided by the EPA, ¢hsere 203 wastewater dischargers
on the territory of Lithuania emitting effluents w&urface water bodies within the
Lielupé RBD in 2009: 133 outlets were discharging wastewsd surface water bodies
of the MiaSa Sub-basin, 26 — to water bodies of the Lielamall Tributaries Sub-basin
and 44 — to water bodies of the Nerdis» Sub-basin. The number and designation
(codes) of the dischargers within the LigdlBD are provided in Table 36 below.
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Table 36. Number of point pollution dischargersha Lielupg RBD

Total number|  of which the number of dischargers with the followi
Sub-basin of designation (code)*

dischargers| 0 | 1 | 2] 3 | 4 ] 5]
Lielupé RBD:
MuSa Sub-basin 133 22 12 - 3 52 41
Lielupé S_mall Tributaries 26 4 3 i i 16 i
Sub-basin
Nemurtlis Sub-basin 44 15 2 - 5 15 6

TOTAL: 203 41 17 0 8 83 47

Source: EPA data (2009)

* Designation (codes) of the dischargers:

0 — Untreated effluents;

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

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.

36. There are 12 agglomerations within the Liel®BD with a population equivalent
(p.e.) of more than 2 000: 8 in theif& Sub-basin, 2 in the Nendlis Sub-basin and 2
in the Lielug Small Tributaries Sub-basin. Siauliai city, whishlocated in the MSa
Sub-basin, is an agglomeration with a p.e. of mibas 100 000. Four agglomerations
in the MaSa Sub-basin are classified as agglomerations avithe. from 10 000 to
100 000: Birzai, Kupikis, Pasvalys and Radviliskitiree towns, Pakruojis, Seduva
and Linkuva, are agglomerations with a p.e. frori@ @ 10 000. In the Liel@pSmall
Tributaries Sub-basin, there is one town (JoniSkith a p.e. of more than 10 000 and
one (Zagat) with a p.e. from 2 000 to 10 000 p.e. RokiSkiarpwhich is located in
the Nemualis Sub-basin, is an agglomeration with a p.e. @renthan 10 000 and
Juodug is an agglomeration with a p.e. from 2 000 to @0 p.e.

Agglomerations having the load of more than 2 0G0 pre the main source of point
domestic pollution. Wastewater dischargers of tfmeamentioned towns emit the
major part of household effluents into water bodiBse aggregate loads of pollution
emitted into surface water bodies from towns an@lrareas and pollution loads of
large agglomerations (>2 000 p.e.) in 2009 are chstnated in Figures 11-13.
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m Pollution loads from WWTP in
agglomerations >2000 p.e., t/year

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

pollution loads in settlements with a p.e. > 2 00the MaSa Sub-basin
Source: EPA data (2009) and experts’ estimationgechout to fill in data gaps



Load, t/year

25

20+

154

10+

5,

0,

49

BOD7

NH4-N

NO3_N

TN

B Aggregate pollution loads from WW|

in urban and rural areas, t/year

8.1

16.4

3.2

24.7

H Pollution loads from WWTP in

6.15

13.4

2.6

19.4

agglomerations >2000 p.e., t/lyear

Figure 12. Aggregate pollution loads from WWTP iban and rural areas and
pollution loads in settlements with a p.e. > 2 00the Lielug Small Tributaries Sub-

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 Nemualis Sub-basin
Source: EPA data (2009) and experts’ estimationgechout to fill in data gaps

37. The major share of urban industrial wastewaigers wastewater treatment plants
together with municipal wastewater. However, a nemif enterprises have their own
wastewater treatment facilities wastewater fromolhs discharged directly into water
bodies. There were 15 industrial wastewater ouittetse Lielug RBD in 2009: 6 were
located in the NMSa Sub-basin, 6 — in the Nenglis Sub-basin and 3 — in the Liekup
Small Tributaries Sub-basin. Industrial wastewatatlets in the MSa Sub-basin emit
discharges of four animal husbandry companies, lmnkling organisation and one
company engaged in social work activities. In treErNrelis Sub-basin, there are two
industrial wastewater outlets of a diary produampany as well as outlets of a fabric
weaving company, a company which transports petnolg@roducts via pipelines, a
vehicle and equipment rental company, and a foodymts production company. One
outlet of an agricultural company and two outldt€@mpanies engaged in social work
activities are located in the Liele@mall Tributaries Sub-basin.



50

In 2009, about 1.5 tonnes of B@DD.9 tonne of ammonium nitrogen, 1.1 tonnes of
nitrate nitrogen, 2.7 tonnes of total nitrogen #&n#A tonne of total phosphorus were
emitted from the industrial wastewater outlets lie tvater bodies in the dda Sub-
basin. The amounts of pollutant emitted to the wiatelies in the Nemutis Sub-basin

in 2009 were as follows: 9.2 tonnes of BQR.3 tonnes of ammonium nitrogen, 2.4
tonnes of nitrate nitrogen, 6.8 tonnes of totalragien and 2.3 tonnes of total
phosphorus. The following amounts of pollutantsemgischarged to the Lielé@mall
Tributaries Sub-basin: about 0.9 tonne of BOM6 tonnes of ammonium nitrogen, 0.9
tonne of nitrate nitrogen, 2.9 tonne of total rgea and 0.3 tonne of total phosphorus.

38. According to the EPA data (2009), there ares@8ace runoff outlets within the
Lielupé RBD: 63 outlets emitting surface runoff to thei®d Sub-basin, 21 — to the
Nemurelis Sub-basin and 4 — to the Lielumall Tributaries Sub-basin. The said
outlets mainly discharge surface runoff collectednf the most polluted industrial
territories. It is estimated that the annual amairgollutants which enter water bodies
within the MiaSa Sub-basin with surface runoff totals to abofittdnnes of BOR 5.6
tonnes of total nitrogen and 1.2 tonnes of totalgpihorus. The amounts entering water
bodies in the Lielup Small Tributaries Sub-basin are estimated at abdutonne of
BOD;, 1.2 tonnes of total nitrogen and 0.06 tonne aéltphosphorus, and those
discharged to the LielépSmall Tributaries Sub-basin are as follows: appnately
12.3 tonnes of BOP 8.3 tonnes of total nitrogen and 1.3 tonnes @il ghosphorus.

39. The pollution loads discharged from municipad andustrial wastewater and
surface runoff outlets are summarised in Tableast], their percentage distribution is
demonstrated in Figures 14 to 16.

40. Following the summary data on point pollutieads, the major part of all point
pollution loads of BOBR enters the water bodies in theid& Sub-basin and Lielap
Small Tributaries Sub-basin with municipal wastewdi.e. 90% of the loads in the
MuSa and 82% in the small tributaries of the LiélupMeanwhile in the Nemutis
Sub-basin, domestic wastewater accounts for ordytad2% of the total point pollution
load of BOD. As much as 32% of the said pollutant may be argahe water bodies
with surface (stormwater) runoff. The number ofleist discharging surface wastewater
in the Nemualis Sub-basin totals to 21 and the number of therséting household
wastewater is 17. Such significant loads discharfgech surface runoff outlets are
explained by the fact that the pollution level offace runoff discharges is much higher
than that of household and domestic (i.e. munitipastewater. The major part of
point pollution loads of total nitrogen in the tBh Sub-basin and LieldpSmall
Tributaries Sub-basin is discharged from municipalstewater outlets: 94% in the
MiuSa Sub-basin and 86% in the Liedupmall Tributaries Sub-basin. The share of total
phosphorus loads discharged with municipal wastewiat a little lower: 86% in the
MuSa Sub-basin and 78% in the Liedupmall Tributaries Sub-basin. The loads of total
nitrogen and total phosphorus discharged with mpaicvastewater in the Nemélis
Sub-basin account for respectively 55% and 37%®tdtal loads



51

Table 37. Point pollution loads from different pibn sources in the LielépRBD
(data of 2009)

BOD;, tlyear Niotan t/year R thyear
Basin/sub- . . .
b;sinu Egtrig Industri | Surface Dsci[ir(r;e Industri | Surface Dsotirze Industri | Surface
WW al ww runoff WW al ww runoff WW al ww runoff
Masa 58.3 15 4.9 135.6 2.7 5.6 8.4 0.2 1.2
Lielupé 8.1 0.9 0.9 24.7 2.9 1.2 1.3 0.3 0.06
Nemurtlis | 17.2 9.2 12.3 18.4 6.8 8.3 2.14 2.3 1.3

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

O Loads discharged from stormwe
runoff outlets

B Loads discharged from industi
wastewater outlets

M Total loads from WWTP in urbi
and rural areas

BOD7 TN TP

Figure 14. Distribution of pollution loads dischadjyto water bodies in thei@la Sub-

basin from outlets of municipal and industrial veagater and surface runoff
Source: EPA data (2009) and experts’ estimationgechout to fill in data gaps

O Loads discharged from stormwe
runoff outlets

M Loads discharged from industi
wastewater outlets

M Total loads from WWTP in urbi
and rural areas

BOD7 TN TP

Figure 15. Distribution of pollution loads dischadjyto water bodies in the Lieléip
Small Tributaries Sub-basin from outlets of murétignd industrial wastewater and

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



O Loads discharged from stormwe
runoff outlets

M Loads discharged from industi
wastewater outlets

M Total loads from WWTP in urbi
and rural areas

BOD7 TN TP

Figure 16. Distribution of pollution loads dischadyto water bodies in the Nenilis
Sub-basin from outlets of municipal and industwaktewater and surface runoff
Source: EPA data (2009) and experts’ estimationgechout to fill in data gaps

Impacts of point pollution sources

41. Rivers within the Lielup RBD are characterised by low flow (5-6 l/sfnin
summer time — as low as 0.5 I/smtherefore they are especially sensitive to point
pollution. Also, almost all larger towns in thisgren discharge their wastewater to
small rivers with very low accumulation capaciti€despite significantly increased
efficiency of wastewater treatment facilities afger towns, pollution from many major
point pollution sources, i.e. agglomerations witlp.a. of more than 2 000, exerts a
significant impact on the quality of the receivingter bodies due to poor pollution
dilution capacities.

MuSa Sub-basin

The major source of point pollution in this subibais Siauliai WWTP. Though the
efficiency of these treatment facilities has beanlyf high and pollutant concentrations
in discharges — quite low, the concentrations délt@hosphorus and ammonium
nitrogen in the Kulp River may still be exceeding the allowable limudsiring
individual seasons because of low pollution dilatimapacities of this river. Also, the
Kulpé may be significantly affected by surface (stormewatunoff.

Mathematical modelling results indicate that thisrene more river, the Vijé] which
may be failing the good ecological status requimsieby the concentrations of
ammonium nitrogen and total phosphorus becauseurdfce (stormwater) pollution
loads.

Estimations show that the rivers Siladis may bénfpevater quality problems due to
Kairiai WWTP which discharges wastewater in thearpeaches of the river and hence
failing the good ecological status requirementstliy concentrations of ammonium
nitrogen and total phosphorus. The water qualitybf@ms in the Siladis are mainly
determined by the said discharges in the upperhesaavhere pollution dilution
capacities of the river are too low. The same meagoor pollution dilution capacities,
may also be determining failure of thé2g¢ River to meet the good ecological status
requirements by ammonium nitrogen. The three magdlution sources of the dzge
are the outlets of the settlements AukStelkai arain&lio Grazioniai and of the
agricultural company ¥UB Grazioni; bekonas. All of them discharge effluents in the
upper reaches of the river.
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Mathematical modelling results indicate that thei@avere River may be significantly
affected by pollution from the dischargers of SedlWYWTP, the company UAB
Agrochemos maZmena and Seduva agrarian centrerdssil, the river may be failing
the good ecological status requirements by the estrations of ammonium nitrogen
and total phosphorus.

Despite of a new wastewater treatment plant ina@omty to all wastewater treatment
requirements recently constructed RadviliSkis, measents performed by the water
company UAB Radviliskio vanduo in 2009-2010 indesasignificant exceedances of
the limit concentrations of BOD ammonium nitrogen and total phosphorus in the
Obelis and so the river fails the good ecologitatus requirements. It is important to
note that the high concentrations of he pollutingstances have been registered not
only downstream but also upstream of the WWTP diggdr. This shows that the river
is polluted by non-sewered population. Estimatials® indicate that the pollution of
the Obet may be determining failure to meet the good edoldgstatus requirements
by total phosphorus in the Kruoja River.

For a long time, the main source of pollution deti@ing water quality problems in the
Tatula River used to be Birzai WWTP. Today, theeleof wastewater treatment in
Birzai wastewater treatment facilities is very hig this discharger no longer causes
any water quality problems. Nevertheless, estimatiadicate that the Tatula continues
suffering from a significant impact of point pollon and may be failing the good
ecological status requirements by ammonium nitragyeh total phosphorus because of
pollution transported by the Vabala River from Vialogkai WWTP.

Nemurglis Sub-basin

Rokiskis WWTP has recently undergone reconstructidrich has ensured conformity
of discharges with the requirements of Council Etikee 91/271/EEC of 21 May 1991
concerning urban waste water treatment (OJ 200diadpedition, Chapter 15, Volume
10 p. 26) (Urban Wastewater Treatment Directivegwiver, mathematical modelling
results indicate that this has not been sufficierdchieve good ecological status of the
receiving water body, the Lauk&River, which may be still failing the good ecologii
status requirements by B@Dand total phosphorus. Concentrations of ammonium
nitrogen in the river may be close or slightly exdehe ecological status limit. On the
other hand, it should be noted that the modellesylts showed that the pollution of the
river may be determined not only by the loads esdifrom Rokiskis WWTP but also
by surface runoff. Pollution of surface runoff mag also exerting a significant impact
on the stretch of the Nemélis in the upper reaches at Rokiskis town, where
concentrations of BOpPmay be failing the good ecological status requéests due to a
large volume of surface runoff.

Lielupé Small Tributaries Sub-basin

The reconstruction of JoniSkis WWTP was completad 2009 and resulted in
considerable reduction of nitrogen compounds inteveater discharged to the Sidabra.
However, an analysis of the current situation shltbtat the Sidabra continues facing
pollution problems even after having achieved ahayel of treatment of wastewater
in JoniSkis WWTP, because a certain amount of wadty of non-sewered population
enters the natural environment, i.e. the Sidabrstead of the wastewater treatment
facilities. Hence concentrations of ammonium nigogand total phosphorus in this
river may still be exceeding the good ecologicatist requirements.
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Estimations show that point pollution may be exgrta significant impact on the
quality of the Berztalis River. If the present Ieanf Zeimelis town persist in future, the
river may be failing the good ecological statusuregments by total phosphorus.

Diffuse pollution sources and loads

42. Analyses results show that diffuse agricultyrallution at present is one of the
major factors determining a significant impact ¢we tguality of water bodies in the
Lielupé RBD. Diffuse agricultural pollution is one of masources of pollution with
nitrate nitrogen. The degree of impact of agria@tan water bodies in the RBD varies,
largely depending on the intensity of agriculturattivities. Diffuse agricultural
pollution consists of loads of organic matter, aggen and phosphorus compounds
which enter the soil with animal manure and minégilisers.

42.1. Information about the land use within thelljé RBD is provided in Table 38.

The information on the areas of built, nature agdcaltural territories was estimated
using the CORINE land cover database. The dath®nléclared agricultural land was
obtained from the National Paying Agency. Since maviarge number of farmers
declare their crop areas, the area of the deckgedultural land is expected to reflect
the area of currently cultivated land.

Cultivated agricultural land in the da Sub-basin constitutes about 53%, in the
Nemurelis Sub-basin — about 48%, and in the Lielgmall Tributaries Sub-basin — as
much as 70% of the total area of the respectivebsisins. Arable land occupies the
major part of the total agricultural land in albshasins. The share of arable land in the
Nemurelis Sub-basin totals to approximately 60%, in thasSkl Sub-basin — to around
73% and in the Lielup Small Tributaries Sub-basin — to as much as 87%eftotal
declared agricultural land. Grasslands and pastaed® up 23%, 40% and 13% of the
total declared agricultural land in theaBa Sub-basin, Neméilis Sub-basin and the
Lielupé Small Tributaries Sub-basin, respectively.

Table 38. Land use in the LielsRBD

Declared agricultural land, Km
Basin Area, Built Nature | Agricultural Total Area of Area of
km? areas, ki | areas, krh | areas, krh arable | grassland and
area, krf
land, knf | pastures, ki
MuSa 5296.4 203.2 1242 3771.5 2 815/5 20593 756.2
Lielupe 1 750.75 56.9 285.2 1401 1228 1073 155
Small
Tributaries
Nemurtlis 1 900.6 42.1 655.4 1177.6 905.4] 532.6 372.8
Total: | 8 947.75 302.2 2182.6 6350.1 4948.9 3664.p 2841

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

42.2. Intensity of agriculture in theid@la Sub-basin and Lielag@mall Tributaries Sub-
basins of the LielupRBD is one of the highest in the country. The namtif livestock
units (LSU) for the total area of the basin is 0l18U/ha in the Lielup Small
Tributaries Sub-basin and 0.14 LSU/ha in thesSkl Sub-basin. The LSU number in the
Nemurelis Sub-basin is a little lower and totals to abOut LSU/ha. Agricultural land
in the Lielug Small Tributaries Sub-basin makes up as much #safGhe total area of
the sub-basin. Agricultural utilised land in thei$a Sub-basin and Nemilis Sub-
basin constitute respectively 53% and 48% of teasof their sub-basins.
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Loads which enter the soil with animal manure alkewated taking into account the
number of LSU and assuming that one LSU producéskfdof BOD;,, 100 kg of Nyl
and 17 R per year. The total number of LSU and the numb&S&) kept on farms of
different size within the LielupRBD is provided in Table 39 below.

Table 39. Total number of LSU in the LietuRBD and the number of LSU on farms of
different size

RBD Basin LSU LSU on farms with| LSU on farms with | LSU on farms with
more than 300 LSU 10 to 300 LSU up to 10 LSU
Lielupe | Lelupe Small 1 55 59 12 160.24 3 755.63 11 389.34
Tributaries
Lielupe | MaSa 76 257.40 22 600.91 19 674.73 33981.76
Lielupe Nemurtlis 19 621.75 690.44 8 288.57 10 642.74
Total in Lielupé RBD: | 12 3184.4 35 451.59 31 718.93 56 013.84

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

The annual input of BOPinto the soil with animal manure in the Lietumall
Tributaries Sub-basin is estimated to be 85.16&afid the inputs of total nitrogen and
total phosphorus — 15.6 kg/ha and 2.65 kg/ha réiseéc The loads entering the soil
with animal manure in the 88a Sub-basin are approximately 79 kg/ha of BA2.4
kg/ha of total nitrogen and 2.45 kg/ha of total gplworus, and those in the Nenalis
Sub-basin are 56.33 kg/ha of BQ[0.32 kg/ha of total nitrogen and 1.75 kg/haotslt
phosphorus.

Table 40. Livestock pollution loads in LielekBD

. BOD, Total nitrogen Total phosphorus
RBD Sub-basin t/year kg/ha t/year kg/ha t/year kg/ha
Lielupe #‘?'“pe Small 14 908.64| 8516 273052 1560 46419  2.65
ributaries
Lielupé MuSa 41 636.54 78.61 7 625.74 14.40 1 296(38 2.45
Lielupé Nemurtlis 10 713.48| 56.33 1962.18 10.3p 333.57 1.76
Total in Lielup é RBD: | 67 258.66 12 318.44 2 094.14

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

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

The estimated demand of mineral fertilisers inltleupé RBD is provided in Table 41.

Table 41. 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
. ) Lielupé Small
Lielupe Tributaries 9272.74 53.0 2 087.14 11.9
Lielupe Muasa 17 955.48 33.9 3795.21 7.2
Lielupe Nemurtlis 4 924.40 25.9 939.18 4.9
Total in Lielup é RBD: 32 152.62 35.9 6 821.53 7.6

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

The summarised agricultural pollution loads witttie Lielugz RBD are demonstrated
in Figures 17 to 19.
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Figure 17. BODBR loads generated in agriculture in wards of théupe RBD
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Total phosphorus load produced by agriculture
in the Lielupe RBD
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Figure 19. Total phosphorus loads generated ircalture in wards of the Liel@pRBD
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42.3. Inhabitants whose sewerage is not collecteddaverted to sewerage networks.
As a result, pollution from these toilets as diéuygollution can be transported with
surface runoff to water bodies. According to thi@imation provided by municipalities,
there are 141 734 people whose sewerage is naaltgrdollected in settlements with
more than 100 inhabitants within the LietuRBD, which accounts for about 40% of
the total number of the population. No data on fnaettlements is available at the
moment. The number of non-sewered population inLileéupé RBD is provided in
Table 42 below.

Table 42. Total number of inhabitants and the nundfenon-sewered inhabitants in
settlements with population of more than 100 inltleupé RBD

Total number of inhabitants in Number of non-sewered inhabitants
Sub-basin settlements with population gf in settlements with population of
more than 100 more than 100
MuSa 263 632 94 228
Lielupé Small Tributaries 38 109 26 712
Nemurtlis 50 253 20 794
TOTAL: 351994 141734

Source: information provided by municipalities (Zp0

Diffuse pollution loads entering the soil from @ifént diffuse pollution sources are
summarised in Table 43 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 estimatduht up to 30% of diffuse total nitrogen
and total phosphorus loads may be entering watgiebavithin the Lielup RBD with
animal manure. However, this figure may be not igeebecause the exact amounts of
mineral fertilisers used are not available.
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Table 43. Diffuse pollution loads from differentliudion sources in the Liel@pRBD

BOD;, t/year Total nitrogen, t/year Total phosphoriysedr
Sub-basin Minera] Populat Mineral | Populati Mineral | Populati
Manure . . Manure - Manure -
fertilis. ion fertilis. on fertilis. on
Lielupé 14 909 - 683.8 2 730.59 273 117.5 464.2] 2087.1 24.04
MusSa 41 637 - 2412.2 7625[7 17 955414.6 1296.43795.2 84.8
Nemurelis | 10 713 - 532.3| 1962.2 4924 91.5 333.6 939.2 8.71

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

A significant share of diffuse pollution loads whienter the soil is caught or
decomposes hence the pollution input in rivers igmlower than the one in the soil.
Following mathematical modelling results, the arnnuhffuse pollution loads
transported with the E8a River are estimated at about 336.2 tonnes dD.B62
tonnes of ammonium nitrogen, 3 526 tonnes of mitratrogen and 24 tonnes of total
phosphorus. The loads transported with the smalltaries of the Lielup total to 90
tonnes of BOB, 38 tonnes of ammonium nitrogen, 2 035 tonnestadte nitrogen and
10 tonnes of total phosphorus. The annual diffusiifpon loads transported with the
Nemurelis within Lithuania is estimated at about 70 tosired BOD, 11 tonnes of
ammonium nitrogen, 678 tonnes of nitrate nitrogee a tonnes of total phosphorus.

Impact of diffuse pollution sources

43. Mathematical modelling methods were engagedstess the impact of diffuse
pollution sources on water bodies.

43.1. There are 12 large animal husbandry compavittsmore than 400 LSU in the
Lielup¢ RBD. The amount of BOpPpin the liquid fraction of organic fertilisers (OF)
totals to 6 000-9 000 mgl, the amount of total nitrogen is 1 000-1 400 Intgtal
phosphorus — 200-300 mg/l, potassium — 400-600, mg/Imatter — up to 10 g/l.

The available scarce data indicates a significapiact of animal husbandry complexes
during different periods. However, the annual ageraoncentrations of transported
pollutants usually do not exceed the allowable tsmiThe surplus of substances in
drainage water is determined by fertilisation nommnsl plant vegetation phases which
condition changes in the element balance in thie wbich is verified by analysis data
from fields fertilised with liquid organic fertiless in the MiSa River Basin.

The annual amount of slurry applied on the areda0&f ha by the joint-stock company
AB Sidabra (Lielup RBD, MuaSa Sub-basin, JoniSkis district, Satki ward,
LSU=3 980) totals to 900 it has established that the amount of organistamces in
the drainage runoff from fields where slurry is kggb increases nine times, the amount
of total phosphorus increased eleven times and ahgtotassium — five times as
compared to the conditions before the fertilisatibio significant changes in the
amounts of total nitrogen and chlorine have begmstered, but the concentrations of
suspended matter increase two to eight times. Tpeoaimate resulting increased
concentrations are as follows: B@D 25 mgQ/Il, total phosphorus — 0.95 mg/I, total
nitrogen — 56 mg/l, potassium — 26 mg/l, chlorin4-mg/l, suspended matter — 82
mg/l. Concentrations of organic matter and tot&logen go down during an intensive
plant vegetation period. However, although conegiuins of certain elements are high
during various periods, their average concentratibm not exceed the allowable ones,
as indicated by the measurements of the whole sea$be only substance
concentrations of which are higher than the eshb norm is total nitrogen. The
average concentration of suspended matter durmglthrry application seasons (April
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through November) is 42 mg/l, BOQD- 6 mg/l, total nitrogen — 39 mg/l, total
phosphorus — 0.55 mg/l, potassium — 13 mg/l, chéor 60 mg/l. The allowable
average annual concentrations of pollutants inwtheer of drainage systems of fields
where liquid organic fertilisers are applied aref@kws: BDS — 20 mgQ/l (BDS; —
23 mgQ/ltotal phosphorus — 2 mg/I, total nitrogen — 15/lmgmmonium nitrogen — 5
mg/l, nitrite nitrogen — 0.3 mg/l, and the annugbut of total nitrogen in the soil may
not exceed 170 kg/ha (as specified in the EnviroteddRequirements for Manure and
Slurry Management approved by Order No. D1-367 £33R2 of the Minister of
Environment of the Republic of Lithuania and thenbMier of Agriculture of the
Republic of Lithuania of 14 July 2005 (Zin., 20080. 92-3434; 2010, No. 85-4492).
The above-given pollutant concentrations were teggs at the time when the amount
of total nitrogen in the fields of the company ARI&ra was 594/ha. This is the main
reason of the surplus nitrogen amount in the dggnaater indicating the necessity to
observe the established fertilisation normativenddéads. When these standards are
followed, concentrations do not exceed the allowdibhits.

Concentrations of NFHN, nitrite and total nitrogen, phosphate phosphaoand total
phosphorus in the drainage runoff from the agrisalt fields of the company B
Barianai (Lielupg RBD, MaSa Sub-basin, Joniskis district, Sélagkis ward,
LSU=820), where large amounts of organic fertissare spread, in 2008-2010 were
respectively 3.3, 1.5, 10 and 3.5 times higher timaother areas (data of the Water
Management Institute). Cases have been registdned e amounts of R differed
as many as 55 to 390 times, the amounts of-NHiffered 62 times, those of NON —

16 times and of total phosphorus — 34 times. Inidigl concentrations of phosphate
phosphorus in the drainage runoff from intensivelyilised fields were as high as 7.56
mg/l, concentrations of total phosphorus were 9dil rand those of nitrate nitrogen,
ammonia nitrogen and total nitrogen — respectivéy0, 17.0 and 82.0 mg/l. These
amounts exceed the allowable limits many times. tl other hand, however, the
average annual concentrations do not indicate #@mjifisant impact of the animal
husbandry complex on the amounts of substancespiatied with drainage runoff. The
average annual concentrations of N¥{ NOs-N, Nita, PQi-P and Ry are respectively
3.7, 4.9, 12.6, 0.79 and 1.15 mg/l and as suchatexceed the maximum allowable
concentrations according to the above-said req@nés

The average annual leaching of nitrogen and phesghcompounds transferred with
drainage runoff estimated on the basis of the albkilinformation on the number of
LSU held on the animal husbandry farms in the lp&llRBD and the area of the
application of organic fertilisers is provided ialdle 44 below.

Table 44. Annual leaching of nitrogen and phosptacampounds transferred with
drainage runoff in areas of animal husbandry congsan

LSU, Area of application of Annual leaching
Sub-basin Company units organic fertilisers, ha  with drainage
runoff, kg

o Ntotal Ptotal
MuSa ZUB Barianai 905 2 208.61 8409 240
MuSa UAB Kupiskio Akmenlita 1260 160 767 15
Masa ZUB Misa 679 1253 4775 136
Masa ZUK Mikoliskio 2360 200 983 19

paukstynas
Misa Kalpoky ZUB 850 2378 9039 259
MuSa UAB Saerimner 3036 0 - -
Masa ZUB Vaskai 567 1600 7307 145
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LSU, Area of application of Annual leaching
Sub-basin Company units organic fertilisers, ha  with drainage
runoff, kg
o Ntotal Ptotal
MuSa ZUB Ginkuny paukstynas 418 1052 5726 164
MiSa Lygumy ZUB 823 4597.17) 17476 500
Misa Zvirbloniy ZUB 700 2521 9590 274
Masa Zeimelio 2TB 888,84 2508 9526 272
MiSa UAB Sidabra 3980 20( 859 22

Source: experts’ estimations

Estimations of the average annual volume of leackith drainage runoff from areas
where OF are spread show that the average annoe¢mations of total nitrogen and
total phosphorus in drainage water should not legtieng any significant impact on the
water quality. However, the assessment of leachanth drainage from animal
husbandry areas should not be based on the arwveralge concentrations as it is done
now; instead, pollutant concentrations should beasueed and assessed in samples
taken immediately after the OF application.

43.2. Agriculture is a significant factor deternmgiriver water quality (especially in the
Lielupé Small Tributaries Sub-basin andub& Sub-basin) within the LielapSmall
Tributaries Sub-basin because of high intensity agficulture and unfavourable
hydrological conditions (low river flow). Agricultal pollution result in high
concentrations of nitrate nitrogen in rivers faglithe good ecological status criteria.
However, no significant effect of agricultural pdibn has been noticed on
concentrations of BODSand total phosphorus.

Preliminary analysis results show that concentnatiof nitrate nitrogen fail good
ecological status criteria due to agricultural ptdn in all rivers of the Lielup Small
Tributaries Sub-basin: the concentrations, whiah avout 4-6 mg/l, exceed the good
ecological status requirements (2.3 mg/l) two amdentimes. Concentrations of nitrate
nitrogen in the MiSa Sub-basin are lower (3-4 mg/l) but still faié thood ecological
status requirements. The impact of diffuse pollui®less significant in the Nemélis
Sub-basin, where concentrations of nitrate nitrogety be failing the good ecological
status requirements only in one river — the Amg%ut even here they are close to the
limit value of good ecological status. The exceeganf the allowable concentrations of
nitrate nitrogen in the rivers Lauk&igand Nemuadlis in the Nemualis Sub-basin may
be determined by the aggregate impact of pointdfiase pollution.

43.3. Mathematical modelling results show that ygadh 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 ghhenter the water bodies within the
Lielupé RBD.

44. A list of rivers suffering from a significanipact of point and diffuse pollution
(“1” indicates a significant impact) within the lligg¢é RBD is provided in Table 45.
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Table 45. A summary list of rivers suffering fronsignificant impact within the LielupRBD (“1” indicates a significant impact)

Parameter which determines the designation of theiver as a

Major pollution sources

=3

. . Number of water body at risk
Sub-basin River water bodies
BOD, NH,-N NO4-N Puota Hazardous
substances
Siauliai WWTP
MuSa Kulg 3 0 1 1 1 0 Siauliai surface (stormwater) runo
Agriculture (NG-N)
_y . Siauliai surface (stormwater) runoj
MaSa Vijole 1 0 1 1 1 0 Agriculture (NG-N)
X 1 Kairiai WWTP
MaS Silad 1 0 1 1 1 0 .
usa radis Agriculture (NG-N)
Aukstelkai WWTP
s A K. GraZionys WWTP
Musa Wezge ! 0 1 1 0 0 ZUB Grazioni; bekonas
Agriculture (NG-N)
Seduva WWTP
MuSa Daugyveé 2 0 1 1 1 0 UAB Agrochemos mazmena
Agriculture (NG-N)
Radviliskis WWTP
MaSa Obet 2 1 1 1 1 0 Pollution by non-sewered
households
Tributary Obet
Miisa Kruoja 1 0 0 1 1 0 Pakruojis surface (stormwater)
runoff
Agriculture (NG-N)
Vabalninkas WWTP
MaS Tatul 1 0 1 1 1 0 _
usa alia Agriculture (NG-N)
MuSa All other rivers 62 0 0 1 0 0 Agriculture
Nemurelis | Laukupe 1 1 1 1 1 0 Rokiskis WWTP
oladlic cnirfa
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Parameter which determines the designation of theiver as a

Major pollution sources

. . Number of water body at risk
Sub-basin River water bodies
BOD, NH+N | NOsN Pota Hazardous
substances
runoff
Agriculture (NG-N)
Rokiskis surface (stormwater)
. . runoff
Nemurelis | Nemurtlis 2 1 0 1 1 0 Tributary Laukup
Agriculture (NG-N)
Nemurelis | Agluona 2 0 0 1 0 0 Agriculture
. ) Joniskis WWTP
Lielupe Pollution by non-sewered
Small Sidabra 1 0 1 1 1 0 households
Tributaries -
Agriculture (NG-N)
Lielupe Zeimelis WWTP
BerZtalis 1 0 0 1 1 0
'?:}r]betjlltaries Agriculture (NG-N)
Lielupe
Small All other rivers 20 0 0 1 0 0 Agriculture
Tributaries

Source experts’ analysis results
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Background pollution loads

45. Mathematical modelling results demonstrated tifia annual background pollution
load transported by rivers within the Lietu/RBD may be around 1 330 tonnes of
BODy, 16 tonnes of ammonium nitrogen, 595 tonnes oatatnitrogen, and 26 tonnes
of total phosphorus. The share of the backgrounlditmm accounts for about 70% of
the total load of BOR 11% of ammonium nitrogen, 9% of nitrate nitrogand 34% of
total phosphorus transported by rivers.

Transboundary pollution

46. Lielup RBD is a transboundary river basin district heaceelevant issue here is
transboundary pollution. Pollution loads generatedthe territory of Lithuania are
transported to Latvia by the riversi®h, Nemualis and small tributaries of the Lielép
The average annual amounts transported from Liiauarthe neighbouring country are
estimated at about 1905 tonnes of BOND42 tonnes of ammonium nitrogen,
6 882 tonnes of nitrate nitrogen and 77 tonnestal phosphorus.

The ecological status and ecological potentialieérs which belong to the Lielép
RBD and which flow out from Lithuania to Latvia é&@emed to be moderate or poor.
The main reason is high concentrations of nitrétegen due to a significant impact of
diffuse agricultural pollution. Pollution in Lithméa prevents achievement of good
ecological status and good ecological potentialivers situated on the territory of
Latvia, where many rivers of the LielefiRBD are considered to be at poor or even bad
ecological status and potential. It has been asted that only 9% of all river water
bodies in the Lithuanian part of the LietuRBD meet the good ecological status and
good ecological potential requirements and theesb&those in Latvia is 13%. Diffuse
agricultural pollution is an urgent problem in bdtithuania and Latvia hence the
countries are planning to implement supplementaeasures to reduce this type of
pollution.

Significant impact of river straightening

47. Besides pollution loads, the ecological staitisivers can also be significantly
affected by morphological changes. Rivers are bfsall affected by the straightening
of their beds because specific habitats of aquatianisms are destroyed and hence
species variety and abundance of aquatic organgsnesiuced.

Morphological changes were assessed using theicnt;:

- Zbs

u

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

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



64

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 certhipe 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 iderttiie a separate water body at risk or a
HMWB due to morphological changes. When these riitwere exceeded, the impact
was considered to be significant.

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

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

The length of river stretches designated as HMWB8 waater bodies at risk due to a
significant impact of straightening and the numbérthe designated water bodies is
given in Table 46.



Table 46. Length of river stretches suffering framsignificant impact of straightening and numbewater bodies
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Length of rivers

Number of rivers

Length of rivers

Number of rivers
designated as WB

Length of rivers
designated as WB

Number of rivers
designated as WB

Length of desianated as designated as | designated as WB
Sub-basin straightened 9 HMWB due to at risk due to at risk due to at risk due to at risk due to
. HMWB due to ; ; . o . S . o . .
river beds, km . . straightening straightening in | straightening in flat  straightening in straightening in
straightening, km ) )
flat areas, km areas hilly areas, km hilly areas
Lielupe Small 11 4 5
Tributaries Sub-basin 373.95 239.7 65.15 69.1
MaSa 733.1 401.25 20 239.9 15 91.95 8
Nemurelis 214.2 61 2 106.7 7 46.5 4
Total in Lielup é RBD: 1321.25 701.95 33 411.75 26 207.55 17

Source: experts’ analysis results
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WJ;»E Rivers at risk in Lielupé RBD
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Figure 20. Straightened rivers at risk and heawibdified river water bodies

Impacts of hydropower plants

48. The most typical impacts of hydropower plantstructed on river beds are
frequent fluctuations of the water level in theeristretches below the HPP, insufficient
discharge, erosion of pond sides and river bedhtLegdiments fractions are washed
away from the river bottom in the water level ptitsa 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 lewecur at the HPP, in the river stretch
below the dam. The length of the active water Igugsation zone depends on the rate
between the installed discharge of the HPP andntié-annual discharge of the river,
the turbine type and number, and the operatiomahre of the HPP. Additional factors
affecting fluctuation of the water level in the etvstretch downstream of the dam are
uneven river flow regime, operation of the HPPhat time of low waters (the inflow to
the pond is lower than the minimum limit of thetadked discharge of the turbine). The
impact of the HPP operational regime goes dowrrapgrtion to the distance from the
HPP (the longer the distance, the less intensivetdhations); fluctuations also
significantly decrease upon the inflow of watetasfyer tributaries.
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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 and whicdbinflict damage on fish (in such

case only a short river stretch is subject to ai@ant impact), and the operational
regime of the HPP does not significantly affect hojagical and hydromorphological

river conditions.

It should be noted that construction of a HPP itadly involves construction of an
artificial barrier (disruption of river continuity)A negative impact of an artificial
barrier manifests itself not only in the river $tfe below the barrier but also in the
stretch towards the upper reaches of the river.

At present, there are four operating HPP in théupieRBD (in Akmeniai, Stirniskiai,
Dvaritikai and Ziobiskis). One of them (Akmeniai HPP) ist expected to exert any
significant impact on the river stretch downstreafmthe HPP provided that the
operation of the turbine is streamlined (the openats regulated in a way to ensure that
the hydrological regime in the tail bay is closeth@ natural one to the maximum
extent). Other HPP significantly affect the riveretches located downstream of the
dam. Also, one them, StirniSkiai HPP, stands vérgecto the river mouth (no measures
will be effective, the impact on the overall ecotay status of water bodies would be
very small in a wider context), therefore it is pobposed to designate StirniSkiai HPP
as a water body suffering from a significant impadbwever, the Francis turbine
therein which injures fish should be replaced vaithenvironmentally friendlier one.

Table 47. HPP which exert a significant impacthe Lielugs RBD
Sub-basin River Main river HPP location Municipality
MaSa Misa Lielug Dvariokai Pakruojis distr.
Nemurelis Vingeriné Nemurelis Ziobiskis Rokiskis distr.

Source: experts’ analysis results
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W%E Rivers at risk due to impact of hydropower in Lielupé RBD
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Figure 21. HPP exerting a significant impact

Drainage reclamation

49. The purpose of drainage reclamation is to egguhe moisture regime of the soill
thus providing favourable conditions for plantsthuania is situated in the zone of
surplus humidity therefore ditches were dug andndgge systems were constructed to
remove this surplus from cultivated land. The fiore$ of a receiving water body in
such systems are performed by rivers, streams ielted. 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 straighdesséeady latitudinal and longitudinal
cross-sections of the bed are formed, allowable flates are selected (slopes and the
bottom may not be washed out), and the head is vedion addition to the said
alterations, the structure of the landscape is gingnin drained areas: diversity and
heterogeneity of elements of the land use dimigish®mogeneity increases, and
biological diversity declines.

Table 48. Reclaimed area in the LieddpBD

Sub-basin Total reclaimed arega, Drained area, ha Share of the total reclaimed
ha area in the basin area, %
MuSa 377 729.98 363 553.04 71.3
Nemurtlis 94 986.48 89 462.46 49.9
Lielupé Small 145 696.78 139 757.85 83.2
Tributaries

Source: GIS database of land reclamation status IM&LOLT

Scientific analyses established that evaporatioedsiced in reclaimed areas, which is
especially noticeable in spring and at the begigahsummer (April-June). It was also
established that drainage determines higher maximuer runoff, although runoff
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occurs later than in non-drained areas. Togethtr advainage runoff, soluble chemical
substances are washed out of the soil. Dependintarah cultivation methods, crop

composition and the volume of drainage runoff, th@wash of soluble nitrogen

compounds can increase from 1.3 to 5.0 times, 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 basin. The larger is thesin, the lower is the impact of
drainage reclamation. The hydrological regime wéns in large river basins is mainly
determined by groundwater in deeper aquifers artdbgodrainage water. The total
reclaimed area and drained area in the LieRBD is given in Table 48.

Table 49 and 50 provide the average annual ingutitregen and phosphorus and the
total load of nutrients (on the basis of the anmitabgen and phosphorus loads entering
the soil with mineral fertilisers, kg/ha) to thebsbasins of the Lielup RBD from
drainage systems.

Table 49. Nitrogen leaching with drainage runofthe Lielug RBD

Sub-basin Average annual leaching wjth Total amount,
drainage runoff, kg/ha kg
MaSa 8.15 2 962 957.21
Nemurtlis 7.90 706 753.40
Lielupé Small Tributaries 7.32 1023 027.45

Source: experts’ estimations

Table 50. Phosphorus leaching with drainage ruinatfe Lielug RBD

Sub-basin Average annual leaching Total amount,
with drainage runoff, kg
kg/ha
MuSa 0.122 44353.46
Nemurelis 0.105 9393.56
Lielupe Small Tributaries 0.085 11879.38

Source: experts’ estimations

Experts’ estimations show only minor average annlgalching of nitrogen and
phosphorus with drainage water due to small loddstmgen and phosphorus. Thus it
can be maintained that the input of leached nimoged phosphorus to the general
pollution of surface wastewater is not significand that drainage reclamation will not
prevent achieving the established water protedailgactives.

Abstraction of surface water and its impact on rives and lakes

50. The average annual abstraction of surface wethin the Lielug RBD totals to
552.35 thousand nAbstraction of surface water is conditioned by doncentration of
economic entities in the RBD. The main users ofaxar water are industrial, energy
and fisheries companies. The water users and valuphevater abstracted thereby
within the Lielug RBD are given in Table 51.

Table 51. Users of surface water in the Liel&BD

User Place Average annual | Source of abstraction
abstraction, thou. n
Company AB Dolomitas Pakruojis distr 238.0 pon@By\eneé
River)
Company AB Siaulj stumbras Siauliai 136.9 Buppond
Company Lietuvos geleZinkeliai Radviliskis disfr. 6.2 Lake Arimatiy eZeras
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User Place Average annual | Source of abstraction
abstraction, thou. n

(Lithuanian Railway)
Company Lietuvos geleZinkeliai Siauliai 115 Lake Arimdiy eZeras
(Lithuanian Railway), Siauliai
Railway Infrastructure
Company AB Juodugs Nemunas Rokiskis distr. 90.0 Pond (Juedrjver)
Company AB Specializuotas Siauliai 5.85 Lake Talk3a
transportas
Company UAB TDL ODA Siauliai 30.6 Lake¢Ryva
Company AB SULAS Birzai distr. 78.0 Lake Sinos ezeras
Company SPAB Siaulienergija Siauliai 261.0 Lake Ekyva
Leno Katilire
Company SPAB Siaulienergija Siauliai 3.0 Lake Bkyva
Rékyvos katiling
Company UAB Baltic Mills, Rokiskis distr. 42.9 Pond (VyZuona River
manufacture base in RokiSkis
Company UAB Birh alus Birzai distr. 112.1 Agluona River
Company UAB Pasvalio gerév Pasvalys distr. 0.21 évuo River
Company AB Pamsio linai Pakruojis distr. 4.8 Ma River
Company Ziemgalos linai Pakruojis dist. 1.0 udd River
Company AB Pasvalio Zzemtiekimas Pasvalys distr. 0.6 MiSa River

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
Lielupé RBD in 2001-2008. The areas suitable for irrigatave provided in Table 52
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 thenitg 5-10 years.

Table 52. Irrigated land (ha) in the LieluBBD

Municipality Area of irrigated land Area suitable for| Irrigated with water
in the land reclamation cadastre use in 2001-2008
1 2 3 4
Joniskis distr. 242.00 242.00 0.00
Birzai distr. 372.00 309.75 0.00
Siauliai distr. 0.00 0.00 0.00
Kupiskis distr. 178.00 178.00 0.00
Pakruojis distr. 0.0 0.00 0.00
Paneezys distr. 525.50 525.50 0.00
Pasvalys distr. 0.00 0.00 0.00
Radlviliskis distr. 277.00 277.00 0.00
Rokiskis distr. 0.00 0.00 0.00

Source: data of the Ministry of Agriculture of tRepublic of Lithuania and the State Land Planning

Institute of 2001-2008

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 highasd the lowest water level, m) and
the ratio between the average annual summer angmevels (SWL). The indicators
for the assessment of hydrological changes due dterwabstraction in lakes are
provided in Table 53. When at least one charatieriails the conditions of a low
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impact specified in this table, the impact autooaly becomes medium or high. 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 basgefaifying the demand of water
abstraction.

Table 53. 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 comprehensiamafion about bathymetric
measurements and seasonal water level fluctuatidmater abstraction characteristics
in lakes Arimagiy eZeras, Talk3a, Sitmos eZeras andéRyva. However, no detailed
information is available at the moment. The assess$mof the average annual water
abstraction and the average water level charattsris the lake identified only minor
hydrological changes (changes in the water leveP&)l

SECTION II. SURFACE WATER BODIES AT RISK

Water bodies at risk in the category of rivers

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

51.1. 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.

51.2. 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 by the straightenindd&®P is regarded a water body at risk
when monitoring data indicates that parameterdiaogical quality elements meet the
good ecological status criteria.

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

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

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

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

52.1. average annual concentration of BQ3.3 mgQ/I;

52.2. average annual concentration of ammoniurogetn<0.2 mg/l;
52.3. average annual concentration of nitrate géing<2.3 mg/l;

52.4. average annual concentration of total nitnag0 mg/f”;

52.5. average annual concentration of phosphatspbieous<0.09 mg/;

52.6. average annual concentration of total phassi®.14 mg/l;
@ this indicator was not used in the modelling

53. Water bodies at risk due to water quality peaid were identified on the basis of
summary water quality monitoring data and matherahtimodelling results.

Mathematical modelling was used to assess preselhitipn loads and resulting

pollutant concentrations in rivers as well as pboatnchanges in pollutant

concentrations after the implementation of thedbasasures.

54. There are 124 water bodies with the total lergjt2 257 km in the category of
rivers within the Lielup RBD. Of these, as many as 113 water bodies (@%)9vere
designated as water bodies at risk. The lengtheofvater bodies at risk is 2 079 km.

The total number of water bodies at risk in thelupé RBD and the risk factors which
determine the assignment of water bodies to tlkegrsup are given in Table 54 below.

Table 54. Water bodies at risk in the categoryiwdrs in the Lielup RBD and risk
factors; “1” indicates a risk

Sub-basin| HMW Risk factors
B HPP Straighteni Water quality problems Number o Length,
ng Point Diffuse | Causesare ~WB km
pollution | pollution | not known
Lielupe 0 0 0 0 1 0 2 32.7
Small 0 0 1 0 1 0 8 150.7
Tributaries 0 0 1 1 1 0 1 57
1 0 0 0 1 0 10 225.5
1 0 0 1 1 0 1 14.2
Musa 0 0 0 0 1 0 25 395.4
0 0 0 1 1 0 5 102.5
0 0 1 0 1 0 18 315.0
0 0 1 1 1 0 5 63.9
0 1 0 0 1 0 1 34.5
1 0 0 0 1 0 18 337.6
1 0 0 1 1 0 2 63.6
Nemurtlis 0 0 0 0 0 1 2 120.1
0 0 0 0 1 0 1 7.9
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Sub-basin| HMW Risk factors

B HPP Straighteni Water quality problems Number o Length,

ng Point Diffuse | Causesare WB km
pollution | pollution | not known

0 0 0 1 1 0 2 40.8

0 0 1 0 0 0 9 138.7

0 0 1 1 0 0 1 8.0

0 1 1 0 0 0 1 8.1

1 0 0 0 1 0 1 14.0

Source: experts’ analysis results

54.1. Lielug Small Tributaries Sub-basin
Impact of HPP

There are no HPP exerting a significant impact @atewbodies in the LielépSmall
Tributaries Sub-basin.

Impact of straightening

Nine river water bodies were identified as watedibs at risk due to the river bed
straightening in the LielupSmall Tributaries Sub-basin. The length of thessdew
bodies is 156.4 km. All these water bodies are tdsing water quality problems as a
result of anthropogenic pollution.

Water quality problems conditioned by anthropogemliution impacts

The Lieluge Small Tributaries Sub-basin is one of the mosbjamatic sub-basin in the
entire country from the point of view of diffuse ljudion. The total area of declared
agricultural land constitutes 70% of the Lithuanipart of the sub-basin. High
concentrations of nitrate nitrogen are registeredhie rivers of the sub-basin, often
exceeding 10 mg/l in the spring months, as a redulitensive agricultural activities.
Concentrations of nitrates in the water bodieshi@ Lielug Small Tributaries Sub-
basin will remain high even after the implementatad the basic measures under the
Nitrates Directive, therefore all 22 water bodiasthis sub-basin were designated as
water bodies at risk due to the impact of diffusdytion. To be able to achieve good
ecological status in these water bodies, suppleangnmieasures will be required, which
are expected to reduce the input of diffuse paltutnto water bodies by 8 kg/ha.

Two water bodies identified in the rivers Sidabral 8erztalis are suffering not only
from significant diffuse agricultural pollution batso from point pollution. The length
of these water bodies is 20 km.

11 water bodies in this sub-basin were designaseHMWB due to the straightening
because all of them are facing water quality pnaisle

54.2. MaSa Sub-basin

There is one hydropower plant, Dvida; HPP, which exerts a significant impact on the
ecological status of the river. As a result, onverriwater body of the &5a River was
designated as a water body at risk. Its lengthtis 8m. In addition, this water body is
also facing water quality problems.

Impact of straightening
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23 river water bodies were identified as water bedat risk due to the river bed
straightening in the M8a Sub-basin. The aggregate length of these watkedis 379
km. All these water bodies are also facing wateiguproblems.

Water quality problems conditioned by anthropogemliution impacts

The major driver of pressures on water bodies i@ MuSa Sub-basin is diffuse
agricultural pollution. The total area of declagticultural land constitutes about 53%
of the sub-basin. Analyses show that the thresbotatentrations of nitrate nitrogen for
good ecological status will still be exceeded invadter bodies of the ¥a Sub-basin
even after the implementation of the basic measureter the Nitrates Directive,
therefore all 74 water bodies in this sub-basinengsignated as water bodies at risk
due to the impact of diffuse pollution. To be atdeachieve good ecological status in
these water bodies, diffuse pollution loads shdaddreduced by about 4.4 kg/ha with
the help of supplementary measures.

A number of water bodies are facing water qualigbpems not only because of diffuse
pollution but also due to point pollution. As aukts12 water bodies were designated as
water bodies at risk in the rivers KalpVijol¢, Siladis, Vezg, Daugyveg, Obek,
Kruoja and Tatula, with the aggregate length of RB0

20 water bodies in the #8a Sub-basin are facing water quality problems tduthe
straightening and hence they were designated as BMW

54.3. Nemualis Sub-basin
Impact of HPP

One water body, the VingrrRiver (8 km), was designated as water body atdigkto
a significant impact of Ziobiskis HPP. The riverasvater body at risk also because of
the impact of the straightening.

Impact of straightening

10 river water bodies were identified as water bsdat risk due to the river bed
straightening in the Nemuiis Sub-basin. The aggregate length of these virtéies is
147 km.

Water quality problems conditioned by anthropogemliution impacts

Differently from other sub-basins of the LietuBD, water bodies in the Nemtlis
Sub-basin are not suffering from diffuse agricudtysollution. Here concentrations of
nitrate nitrogen may be exceeded due to agriculpressures only in two water bodies
identified in the Agluona River. In addition, twoone bodies were identified in the
rivers Laukug and Nemudlis which may be suffering from an aggregate impafct
point and diffuse pollution.

One water body identified in the Nenilis River which has been designated as a water
body at risk due to diffuse pollution is also aagjhtened water body. Causes of water
quality problems in two water bodies in the NerlinRiver have not been identified
yet. Monitoring data shows that these water bodiedailing the good ecological status
requirements by biological parameters but it ididift to identify the cause of the
failure.
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In total, there are seven water bodies in thislzagin which are facing water quality
problems and hence have been designated as waliestad risk. One of this has also
been designated as a HMWB because of the bedrgeaigg.

River water bodies at risk due to the impact of HiPld bed straightening and water
quality problems within the Liel@pRBD are demonstrated in Figure 22.

WJFE Rivers at risk due to water quality, impact of straightening
and hydropower in Lielupé RBD
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Figure 22. Rivers at risk in the Lielef®BD

Supplementary measures have been provided for tdewe good ecological
status/potential of river water bodies at riskha tielug RBD.

Water bodies at risk in the category of lakes and gnds

55. Water bodies in the category of lakes and pdraie been identified as water
bodies at risk when the critical values of totatrogen, total phosphorus and
chlorophylla were exceeded:

Niota > 1.80 mg/l, B > 0.060 mg/l, EQR of chlorophydl > 0.33.

The ecological status of water bodies in the categb lakes and ponds was assessed
on the basis of the national monitoring data, tretadprovided in the study
“Identification of Lithuanian lakes subject to resttion 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
Lielupé RBD in the category of lakes and ponds.

56. When assigning lakes and ponds to water badigsk or those not at risk, priority
was given to the national monitoring results, mdaitevthe results of the lake study
were used in the event of absence of such restdiwever, if no national monitoring
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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

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

56.2. 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.

56.3. 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.

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

56.5. 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.

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

The water bodies at risk in the category of lakeshie Lielug RBD and their risk
factors are listed in Table 55.

Table 55. Water bodies at risk in the categorya&és; “1” indicates risk factors

Risk factors
Sub-basin Lake / pond ’?(rr‘j;’;" Diffuse Point Potential impact of|  Other
pollution | pollution historic pollution reasons

Lake TalkSa 0.576 1 1
Lake Rekyva 11.929 1
Lake Kairy ezeras | 0.833 1 1

MaSa Dvaritiky pond 1.332 1 1
Ginkany pond 1.049 1 1
Lake Notigaé 0.916 1
Lake Skaist 0.578 1

Nemurelis | L2ke Kilwiu 0.828
ezeras. : 1

Lielupée Small

Tribu?aries Baltausi, pond 0.801 1 1

Source: experts’ analysis results
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Following the modelling results for pollution loadi®m diffuse and point pollution
sources, the main factor which determines lowen tip@od ecological status of seven
lakes and ponds is present diffuse pollution. Thokethese water bodies — Lake Kairi
ezeras, Dvaiiky pond and Baltaugipond are also suffering from a significant impact
of point pollution, which accounts for 2-29% of ttatal pollution load. Point pollution
may also be exerting a significant impact on thelagical status of the Lake Talksa.
Following modelling results, point pollution accasiior as much as 86% of the load on
Lake TalkSa (although the ecological status shetildbe good according to modelling
results). The status of Lake TalkSa may also baifsgsgntly affected by pollutants
entering the lake with surface runoff from the urlzaea. Also, it is highly likely that
the lake is polluted with domestic wastewater dfaipitants illegally connected to the
surface runoff collection system.

Bad ecological potential of Lake¢Ryva may be determined by hydromorphological
changes in the lake as well as inflow of biogenilgstances.

There is a landfill in the neighbourhood of Giinlg pond. Filtration waters from the
landfill used to leach to the pond. It is highlkdly that not only the ecological potential
of the pond is bad but also its chemical statussf{ndies of hazardous substances have
been conducted in this pond).

Ecological status poorer than good in Lake Nodéigalay be determined by natural
ageing processes.

Causes which have determined poorer than goodsstatlake Skaist are not clear.
Following mathematical pollution modelling resultbe status of the lake should be
high but monitoring data indicate moderate stalius highly likely that poorer than
good ecological status ecological status has beedittoned by historic pollution.

Supplementary measures have been provided for tdewe good ecological
status/potential of water bodies at risk in theegaty of lakes and ponds in the Lietup
RBD.
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W‘é\FE Lake and reservoir water bodies at risk in Lielupé RBD
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Figure 23. Lakes and ponds at risk in the Liel®RBD

SECTION Ill. IMPACT OF ANTHROPOGENIC ACTIVITIES ON
GROUNDWATER WELLFIELDS

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

General description

57. 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 comparedéir toackground (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 Lielépgand neighbouring RBD due to impacts of diffuse
pollution, are given in Figures 24 and 25. The mstpsw that the concentrations of the
said nitrogen compounds do not exceed the stan@érdisnking water at the regional
level. The nitrate concentration in shallow grouathv is close to the MAC, which is
50 mg/l, and the ammonium concentration totals.4d 2ng/l exceeding the MAC a few
times (0.5 mg/l) only in certain localities (mainftywells in urbanised areas). However,
this is usually a pollution problem of dug wellsnstructed in an inadmissible place
from the point of view of hygienic requirementsdamot of the shallow groundwater
layer.
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Data analysis shows that the average increase t@teniconcentrations in shallow
groundwater in Lielup RBD as a result of the impact of diffuse pollutien9.8 mgl/l,
and of ammonium — 0.32 mg/l. In this RBD, naturairitories with background
concentrations of nitrates and ammonium gNQL.55 mg/l, NH — 0.21 mg/l) take the
area of 2 147 kf i.e. almost one forth of the RBD area. More thaif of the area
(56%) has been subject to diffuse pollution fromi@gdtural fields situated in clayey
soils, where the average concentration of nitrégdelsigher by 8.12 mg/l and that of
ammonium — by 0.22 mg/l as compared to the backgtmalues (see Figures 24, 25).
9% of the area is taken by agricultural fields &li&a in sandy soils, where the average
concentration of nitrates in shallow groundwaterl®&68 mg/l and of ammonium —
0.53 mg/l (the increase due to the impact of défpsliution is respectively 15.13 mg/l
and 0.32 mg/l) (see Figures 24 and 25). Urbanisedsawhere the most significant
impact of diffuse pollution on shallow groundwaigrobserved occupy as little as 3%
of the total RBD area. Here the average conceatrabf nitrates exceeds the
background values by 43.59 mg/l and totals to 451g¥l, the concentration of
ammonium exceeds the background values by 2.21 anglltotals to 2.44 mg/l (see
Figures 24 and 25).

58. A quantitative impact of shallow groundwatefeafed by diffuse pollution on
surface water within the LielégpRBD was assessed using mathematical models of
groundwater filtration, where values of dischargeé 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 surfegater bodies was estimated
having entered additional values of the paramedérgroundwater pollution in the
models. The results of this assessment for theipddRBD are provided in Table 56.

Table 56. Simulated leaching of pollution with $b@ai groundwater to surface water
bodies in the LielupRBD

Simulated shallow Simulated leaching with
River sub-basin Area, knf groundwater flow Parameter g
groundwater, t/year
module, I/s/krh
NO; 63.32
NH,4 8.58
. A PO, 3.27
"'ﬂ}‘bpuet asr:gg" 1750.75 0.74 N 20.84 (1)
N-NO; 14.3
N-NH, 6.54
P-PQ 1.06 (5.7)
NO; 250.80
NH, 33.98
PO, 12.94
Masa 5 296.43 1.02 Niotal 82.52 (2.1)
N-NO; 56.63
N-NH, 25.89
P-PQ 4.21 (6.6)
NO; 112.38
NH, 15.23
PO, 5.8
Nemurelis 1.900.6 1.24 Niotal 36.98 (3.8)
N-NO; 25.38
N-NH, 11.6
P-PQ 1.89 (8.7)
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Simulated shallow Simulated leaching with
River sub-basin Area, knf groundwater flow Parameter groundwater, t/year
module, l/s/krf

NO, 426.49
NH, 57.78
o PO, 22.01

Toraln Lelupe | g 947.78 1.01 Nioa 140.34 (2)
N-NOg 96.31
N-NH, 44.03

P-PO, 7.15 (6.9)

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

The amounts of pollutants leaching to surface wiagteties with groundwater given in
Table 56 above show how much of these compound@s suatface waters as a result of
groundwater — river interaction. The entry of tlédscompounds from groundwater to
surface waters, i.e. to different oxidation-redocti conditions, results in rapid
destruction, transformation, decay, dilution antieotprocesses of these pollutants,
hence their concentrations significantly go dowrowsdver, even without taking into
account the said destruction and other processeanibe maintained that the share of
diffuse pollution which enters rivers of LielagRBD with 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
1-3.8%, the amount of phosphate phosphorus — 1685% of the total amounts of
these pollutants in the individual sub-basins efltielupz: RBD (see Table 56). Hence,
even without considering the said destruction arigero processes, which reduce
concentrations of pollutants leaching from shallgr@undwater into surface water, it
can be maintained that there are no groundwatdfiel@$ which would pose risk to
surface water bodies in the shallow aquifer witthie Lielug RBD (the amounts of
pollution leaching with shallow groundwater does exceed 50% of the total amount
of pollution of surface water indicated in the EQidglines). Having in mind that
concentrations of nitrogen compounds leaching fgsgoundwater to surface waters go
down at least 2.5 times as a result of their destm, transformation, dilution and other
processes (the background concentration of totabgen in shallow groundwater is
0.51 mgl/l, its concentration in a river during nmmm low flow is 0.2 mg/l), the actual
impact of diffuse pollution of shallow groundwaten surface water would be even
lower.
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Figure 26 demonstrates distribution of the outflodv total nitrogen with shallow
groundwater in each simulated river along the enbed depending on filtration
properties of the shallow aquifer, concentrationpofiutants in shallow groundwater,
and the flow gradient. The size of the calculatézths in the model is 0.5x0.5 km,
which means that the figures given in the map stvmagnitude of the outflow of
this diffuse pollution component with shallow gralwater in a river stretch of 500 m.
Following the modelling results, the highest leaghof nitrogen compounds is found in
individual stretches of the riversiida, Levuo, Nemuglis, Kruoja, where agricultural or
urbanised areas are located in the neighbourhodbeofiver slope. In many of these
areas, the annual leaching of the said pollutamgsriver stretch of 500 m totals to 0.05-
0.075 and more tonnes (see Figure 26).

Data analysis shows that the average increase t@teniconcentrations in shallow
groundwater in Lielup RBD as a result of the impact of diffuse pollutien9.8 mgl/l,
and of ammonium — 0.32 mg/l. In this RBD, naturairitories with background
concentrations of nitrates and ammonium gNQL.55 mg/l, NH — 0.21 mg/l) take the
area of 2 147 kf i.e. almost one forth of the RBD area. More thaif of the area
(56%) has been subject to diffuse pollution fromi@gdtural fields situated in clayey
soils, where the average concentration of nitrégelsigher by 8.12 mg/l and that of
ammonium — by 0.22 mg/l as compared to the backgtmalues (see Figures 24, 25).
9% of the area is taken by agricultural fields &li&a in sandy soils, where the average
concentration of nitrates in shallow groundwaterl®&68 mg/l and of ammonium —
0.53 mg/l (the increase due to the impact of défpsliution is respectively 15.13 mg/I
and 0.32 mg/l) (see Figures 24 and 25). Urbanisedsawhere the most significant
impact of diffuse pollution on shallow groundwaigrobserved occupy as little as 3%
of the total RBD area. Here the average conceatrabf nitrates exceeds the
background values by 43.59 mg/l and totals to 451g¥l, the concentration of
ammonium exceeds the background values by 2.21 anglltotals to 2.44 mg/l (see
Figures 24 and 25).

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

Impacts of point pollution

59. The most important and potentially most dangeabjects of point pollution in the
Lielupé RBD, as in other districts, are animal husbandmgnglexes. No other large
potentially polluting objects are situated in tRIBD.
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59.1. Assessment of impacts of animal husbandryptmxas on shallow groundwater
and, consequently, on surface water

According to LGS analysis data, 13 animal husbarmmnyplexes within the Lielup
RBD were looked at during 2004-2007. They are kedah BirZai district (one: UAB
Birzy bekonas), JoniSkis district (two: UAB Sidabra aBdriinai agricultural
company), Kupiskis district (one: UAB Kupiskio Akmi&a), Pakruojis district (four:
Kalpokai agricultural company, Megoniai pig farms, pig breeding complexash of
UAB Saerimner, Zvirblionys agricultural company, dymos agricultural company),
Pasvalys district (three: pig breeding complex &Saiai of UAB Saerimner,
agricultural company VasSkai, poultry rearing conxphMikoliSkio paukstynas), Rokiskis
district (one: poultry rearing complex Audrupio patynas), Siauliai district (1, poultry
rearing complex Ginkny pauksStynas) (Figure 25). However, a certain amaafnt
monitoring data for analysis of shallow groundwatetiution trends is available only
for three of the above-listed companies. Thoughumber of the said 13 complexes
have been in operation for a long time already, aomnprehensive analysis of
groundwater pollution or monitoring have been perfed in any of them.

Following the scarce data of “momentary” analysasied out by the LGS during the
period from 2004 through 2007, the level of pobutin the said 13 complexes is very
different and generally not high: the average cotre¢ions of nitrates in groundwater
of agricultural irrigation fields exceeded 50 mglh addition, the maximum
concentrations of N©exceeding the said limit were registered in sixencomplexes.
The highest concentrations were in the complexesBaeafiinai and Ginknai
(respectively 359 and 748 mg/l NOmeanwhile in other complexes did not exceed the
said threshold value/MAC (50 mg/l) more than 1.Ba8s. Hence it can be maintained
that shallow groundwater is probably polluted wnilrates (to be more precise, it was
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polluted during the analysis) only in some of tlaédscomplexes and only in certain
bore wells.

Since pollution of shallow groundwater with nitratempounds and organic substances
significantly and rapidly varies even within thensa year, more or less objective
assessments of the average/averaged level of ipallat shallow groundwater can be
carried out only in the said three complexes (UABZB bekonas in Birzai district,
UAB Sidabra in Joniskis district and UAB Kupiskikenlita in Kupiskis district).

Monitoring data of 1999-2006 shows that the higipesiution of shallow groundwater
was registered in agricultural irrigation fields tfe pig breeding company UAB
Sidabra located in Joniskis district. Here shalgpwundwater occurs very close to the
surface, in the depth of 1.3-2 m, and is accumdlatemoraine sandy loam with low
water content and therefore it is easily polluteldew the area is spread with slurry.
However, even here averaged concentrations oftestria shallow groundwater were
only about 5.5-14 mg/l for a long time. A sudderrease to 400-450 mg/l was
registered only in 2003-2003 but it was relatedirtensive, short-term and local
pollution of shallow groundwater (a large amountsitiirry was spilled close to a
monitoring well) whereas the general level of pidin of shallow groundwater with
nitrates in these agricultural irrigation fieldsrmained rather low as it used to be before.
As a rule, the maximum values of all parametersragestered at the end of the year,
which means that they are definitely determinedpplication of slurry on agricultural
irrigation fields in autumn. Accordingly, inadmibi high pollution of shallow
groundwater in these fields occurs only from tiroetime and as such, due to self-
cleaning processes, very low filtration of shallgroundwater and relatively low
discharge of the outflow, cannot pose any threatttace water.

Background status of shallow groundwater and dasustin the production area and in
agricultural irrigation fields are monitored in tlevironment of the pig breeding
company UAB Birz bekonas located in Birzai district. Here shallomundwater is
accumulated in moraine loam fissures, so its volisnew, it can be easily polluted
because it occurs very close to the surface, idépeh of not more than 3 m. However,
contamination of shallow groundwater in the areal$® low because of low intensity
of environmental pollution: even the maximum valoéslmost all pollution indicators
in production areas and agricultural irrigationdsare nearly the same as the ones in
the background environment and far from the MACridteon of concentrations is more
noticeable in production areas and agriculturabation fields and the maximum
concentrations are registered in autumn and wiflilee in the environment of the
company UAB Sidabra), i.e. they are related to aombation of shallow groundwater
in autumn.

Shallow groundwater in the area of the company WABRISkio Akmenlita also occurs
in moraine loam, in the depth of 2-3.8 m. Monitgrihere also covers background
status of shallow groundwater and its status inpifegluction area and in agricultural
irrigation fields. Monitoring results show that theghest level of pollution of shallow
groundwater was observed in the area of agriculturigation fields in 2004-2005
when the nitrate concentration in shallow groundwat autumn was respectively 78
and 32 mg/l. The concentration of ammonium in sialfjroundwater was also higher
than usual, which indicated relatively fresh patiat However, already in 2006 the
concentration of nitrates in this area was muchelo(®-20 mg/l), and so were the
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values of other pollution indicators. In the protioic area, shallow groundwater was
polluted only with organic matter, but the levelpafilution was rather low.

Pollution of interlayer water in this and other qaexes of the basin has not been
investigated; however, its is clear that it would Hardly noticeable due to relatively
low pollution of shallow groundwater and a minoter of the water (low volumes)
in the balance of interlayer water. Also, it hagmetated that a negative impact of
production areas on groundwater even in irrigafietds with a very high level of
pollution is noticed maximum in the depth of 20-80 Consequently, no model
assessment of such pollution is required.

Conclusion

In the Lielug RBD, even such source areas of intensive pollubbgroundwater as
production areas and agricultural irrigation fieldsall known cases were only local
epicentres of pollution: facts demonstrate thaiuybioin does not spread further than
100-150 m from the pollution source centre. Havimgnind that sanitary protection
zones (SAZ) of the irrigation fields of animal haslkdry complexes vary between 50 m
(when wastewater is injected into the soil) and 20Qwhen high pressure and low
pressure sprinklers are used), it is obvious thatnehighly polluted shallow
groundwater in such fields will not leach from theea of the animal husbandry
complex and a respective irrigation fields, i.ellwbt exert any negative impact on
shallow groundwater in the neighbouring areas.

Impact of shallow groundwater affected by pointlgtobn on surface water

The said report maintains that a flow of polluté@lfow groundwater can also reach
and feed surface water bodies (rivers, streamgslateclamation ditches, etc.) and,
consequently, contaminating them as well. Anothegument provided concerns
requirements for the quality of surface water whare much more stringent than
those for groundwater (e.g. MAC for N-N@ surface water is 2.5 mg/l, i.e. 11.07 mg/l
of NOs;, meanwhile in groundwater/drinking water — 50 mgfl NO;), therefore a
potential impact of polluted groundwater on surfaeger should also be assessed.

However, to be able to obtain correct impact asseass results, the following detailed
and reliable information is required: 1) the dynesnof concentrations of polluting
substances in surface water and groundwater wéhjaar and during a multi-annual
period; 2) the extent of shallow groundwater owtflto surface water sources; 3)
contribution of surface runoff and drainage waterconcentrations in surface water
from various sources. This means that such assessewires a much more detailed
analysis of the hydro-geological and hydrologicahditions of the object being

assessed as well as monitoring data banks mucérléngn the existing ones — two
analyses of the quantitative and chemical statushaflow groundwater and surface
water during a year provided for in the current itammg programmes and data of
observations which have lasted only a few yearschrarly insufficient for the said

purposes.

Still, even the available scarce information and ltrannual 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:
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59.1.1. As a result of self-cleaning processesh salgjects will not pollute surface
water sources located farther than 100 m away filoese sources because shallow
groundwater will already be clean from pollution.

59.1.2. Shallow groundwater would noticeably p@lstirface water only in the event of
a high level of pollution of shallow groundwater time 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 timesieMer, such single, momentary
cases of pollution have been registered only emadomplexes (Zabulis, 2007).

59.1.3. Less polluted shallow groundwater can pelkurface water when the amount
of the outflow of shallow groundwater to the sudawater source is equal to its
discharge. Since shallow groundwater outflow mosluézely exceed several litres per
second per square kilometre, only very small stee@amreclamation ditches which

cross a sufficiently large pollution source (1%an 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 suclels.

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

60. 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 redhscestflow to rivers and other
surface water bodies.

As already said, the main productive aquifers (demgs) within the Lielup RBD,
Permian-Famenian, Stipinai and Sventoji-Upninkagus deep and are sufficiently well
isolated from surface water. Quaternary intermaaquifers occur locally and produce
only small volumes of water. Hence the impact adpb confined aquifers on surface
water bodies is only minor. A quantitative assesgnocan be made by comparing the
modules of groundwater resources in the groundwabeies situated in the Lielap
RBD which are abstracted today and which are pldfmethe future (Table 57).

Table 57. Modules of present and prospective gravaiel resources in the Lieléip
RBD

Volume of groundwater
Volume of current groundwater| resources planned for
GWB Area, knf abstraction abstraction in 2015
(m?/d)* / module (I/skm?) (m¥d)** / module
(I/skm?)
Stipinai-Lielup:
GWB of Upper
Devonian deposits 1879.29 14 197/0.09 20 279/0.12
Lielupe GWB of
Upper-Middle
Devonian deposits 4 448.32 8 146/0.02 21 447/0.06
Birzai-Pasvalys GWB 1048.48 4 035/0.04 10 901/0.12
Joniskis GWB 508.32 1 367/0.03 3 772/0.09
Lielupé GWB of
Permian-Upper
Devonian deposits 1 063.38 560/0.06 1 375/0.02

* Average of 2008-2009; ** Data provided by SWEC®B-LSPI
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The data provided in the table above shows thatribéules of groundwater resources
which are currently exploited and those which demped to be exploited in future are
tenths and hundredths of I/s/fkmThis means that even if all groundwater resources
were formed only at the expense of decrease ofngnwater outflow to rivers, this
decrease would not exceed the said figures. Itlesrcthat exploitation of deep
groundwater aquifers in this RBD practically cantatve any impact on shallow
groundwater and surface water.

A guantitative impact of groundwater abstractiorthe neighbouring countries (Latvia)
on shallow and deeper groundwater within the LiellgBD was assessed using a
mathematical modelling method. A mathematical madeluded all major productive
confined aquifers: Quaternary intermoraine aqujfexquiferous formations of the
Upper Permian, Famenian and Permian-Famenian camptainai aquifer, Plavinas
(Istras-Tatula and Kupidkis-Suosa) and Sventoji-Ugaiiaquifers (complexes).

The modelling established that groundwater abstragh the neighbouring countries
(Latvia) will not exert any negative impact on ttatus of groundwater bodies within
the Lielug RBD.

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

61. The conclusion presented in the previous papdgis supported by results of the
simulated prognostic decrease of the groundwatde tahen wellfields in the Lielup

and neighbouring RBD are used at the dischargehnhieets the abstraction demand in
2015 (Table 57).

The modelling results (demonstrated in Figure 28wsthat the use of wellfields within
the Lielug RBD at the prospective discharge level of 201%turally does not have
any impact on the groundwater table — the simuldtsmiease of the groundwater table
within the entire territory of the RBD is not low#ttan 1 cm. Somewhat lower decrease
(1-5 cm) is expected only in the vicinity of Pagsalnd Birzai where conditions of the
interaction between shallow groundwater and codfwater are much better, and close
to Rokiskis (5-7 cm) where the prospective discaafthe wellfield is more than twice
higher than the present one. Figure 28 also dematestbogs, marshes and wetlands
included in the NATURA 2000 network within this RBB in none of them the
prognostic decrease of the groundwater table esceeth. This means that there are no
groundwater wellfields within the LielépRBD which would have an adverse impact
on the status of surface water bodies and/or teakssystems dependent on
groundwater.
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Figure 28. Prognostic simulated decrease of groatehwable in the LielupRBD in
2015 as a result of the use of confined aquifers

CHAPTER IV. PROTECTED AREAS

62. Pursuant to the Law of the Republic of Lithaaon 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 proteectim use mode.

Protected areas in Lithuania are established ieram preserve values of the natural
and cultural heritage, biological diversity, to ®us ecological balance of the
landscape, sustainable use and restoration ofatatsources, to establish conditions
for knowledge-oriented tourism, scientific reseaactd monitoring of the environment
status, to promote the natural and cultural hegitag

Particularly protected areas lying within LietuRBD take up 97 879 ha, or almost 11%
of the total area of the basin (Table 58) and &levb the national average and other
RBD. The Lielug RBD contains relatively less protected areas bfygles (some of
them are not present at all), except for biosppetggons. Recent establishment of the
later type of protected areas demonstrates thatge humber of natural values are still
available in the region despite intensive agricaltuactivities in the RBD. The
percentage of reserves almost corresponds to tlmmabaverage.
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Table 58. Categories and areas of protected andhs Lielug RBD

Ratio with
Percentage of the
Categories and types of protected areas Number a*Aha) | protected areas ,
. country’s
in the RBD
average
Strict nature reserves and small strict reseryes - - - <
Natural and complex reserves 45 18 648 2.09 =
Recuperational plots - - - <
National parks - - - <
Regional parks 2 21 674 2.42 <
Biosphere reserves - - - <
Biosphere polygons 5 60 968 6.82 >
Total: 52 97 879* 10.95 <

* The area of reserves situated within biosphesemees was subtracted from the total area.

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

experts.

The Law of the Republic of Lithuania on Protecte@#s sets forth public terms related
to the protected areas, a legal basis for estabésh protection, management and
control of the protected areas. Activities that n@use damage to the protected

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 regjolas.
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Protected areas, Natura 2000 sites and well field sanitary protection zones in Lielupé RBD
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63. Reserves — both state ones (Table 59) and tibsated in BirZai and Zagar
regional parks — play an important role in presggvihe landscape and biological
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Reserves

diversity within the Lielup RBD.

Table59. State reserves in the LietuRBD

Reserve Reserve type Area, ha Municipality
1 | Daugyvegr landscape *3865 Radviliskis distr.
2 | Drauntnai landscape 262 Pakruoijis distr.
3 | Lévuo landscape 1326 Kupiskis distr.
4 | PanuSiai landscape 427 Pasvalys distr.
5 | BuoZiai geological 14 Kupiskis distr.
6 | Nemurelis-Apa&ia geological 297 Birzai distr.
7 | Guodziai geomorphological 485 Birzai distr.
8 | Linkuva geomorphological 708 Pakruoijis distr.
9 | Prisagad geomorphological 275 Kupiskis distr.
10| Sakyna geomorphological 935 Siauliai distr.
11| Daugyver hydrographical 181 Pakruoijis distr.
12| Pyvesa hydrographical 459 Pasvalys distr.
13| Vilkija hydrographical 64 Joniskis distr.
14| Glébavas pedological 83 Pakruoijis distr.
15| Vainiskis pedological 98 Kupiskis distr.
16| Birzy giria botanical 143 BirZai distr.
17| Latveliai botanical 100 Birzai distr.
18| Laumekiai botanical 44 Pakruoijis distr.
19| LepSyre botanical 207 Pasvalys distr.
20| Radviloniai botanical 158 Radvilikis distr.
21| Svende botanical *83 Siauliai distr.
22| Cedasas zoological (ornithological) 132 Rokiskis distr.
23| Vijuoliai zoological (ornithological 61 Panevzys distr.
24| Laumenis botanical-zoological 645 Pakruoijis distr
25| Rekyva botanical *379 Siauliai distr.
26| Zalioji giria botanical 3103 Pané&xys distr.
27| Aloja telmological 40 Kupiskis distr.
28| Gaidziabad telmological 172 Rokiskis distr.
29| Girkantiai telmological *195 Akmere distr.
30| KarniSkes telmological *158 Akmere distr.
31| Kepuriré telmological *435 Kupiskis distr.
32| Konstantinava telmological 82 Rokiskis distr.
33| Notigak telmological *1270 Kupiskis distr.,
Rokiskis distr.
34| Sakony bala telmological *60 Kupiskis distr.
35| Suvainiskis telmological 1193 Rokiskis distr.
Total 18139

* 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.

There are very few reserves established by muritgsawithin the Lielug RBD. Ten
such reserves occupy the area of 545 ha. The nuofilmeunicipal reserves varies to a
large extent. For example, there are three res@émvibée municipality of Joniskis district
and as many as six reserves established in Pasd#ysct. Such reserves are
established observing the Procedure for the Estabknt of Municipal Reserves and
Announcement of Municipal Objects of Nature Hergagpproved by Resolution No. 56
of the Government of the Republic of Lithuania 6fJanuary 2006 (Zin., 2006, No. 9-
335).
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State parks

64. State parks make up the largest share of thteqted areas system in Lithuania.
Only two state parks, Birzai and Zagaegional parks, are situated in the LiglupBD
(Table 60). The latter park has been significappanded pursuant to the Plan of the
Boundaries of ZagarRegional Park, its Zones and Buffer Protection&approved by
Resolution No. 1232 of the Government of the Reputdi Lithuania of 19 November
2008 (Zin., 2008, No. 139-5497). Consequently, Za&egional Park has incorporated
former state reserves (idos tyrelis thelmological reserve, Pabaliai biatagjireserve)
and municipal reserves (8&¥ River valley botanical reserve) and other aredsaide
from the point of view of the nature and recreation

Table 60. State parks in the LietuBBD

State park Area, ha Municipality
1 | BirZai Regional Park 14 534 Birzai distr., Pasvalisr.
2 | Zagae Regional Park 7 140 Joniskis distr.
Total | 21 674

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

Biosphere monitoring territories

65. Biosphere monitoring territories are dividetbibiosphere reserves and biosphere
polygons. There are no biosphere reserves witlridlup: RBD.

Biosphere polygons are created to facilitate thenitbang of national and regional
environments in territories of particular geo-egibal importance. 28 biosphere
polygons were established by orders of the Ministdénvironment in 2004, 2005 and
2009, including five ones within the LielapRBD (Table 61 below), which also
approved their individual regulations and boundarighese large protected areas have
significantly increased the territory of the praeztareas in the basin.

Table 61. Biosphere monitoring territories in thellype¢ RBD

State park Area, ha Municipality

1 | Biosphere polygons of BitZforest 17 683 BirZai distr.

2 | Biosphere polygons of Gedifiy forest | 14 269 Joniskis distr., Pakruojis distr.
3 | Biosphere polygons of Gubernijos

forest *14 592 Jonigkis distr., Siauliai distr.
4 | Biosphere polygons of Simapforest *250 Anyk8iai distr., Kupiskis distr.
5 | Biosphere polygons of Zalioji giria
forest 14 174 Kupiskis distr., Parigys distr.
Total | 60 968

*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

66. 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 dmeped 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
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2, p.102) (Habitats Directive). Both directivesquee establishment of special
protected areas for conservation of certain biaalggspecies or important habitats.

The network of NATURA 2000 sites in Lithuania haseh developed incorporating it
into the existing national system of protected sréa date, the status of NATURA

2000 sites has been granted mainly to the exigtmugected areas (reserves, strict

reserves, national and regional parks) or partetie

There are 9 areas of importance for the conservatidirds (Table 62) and 33 areas of

importance for the conservation of habitats withie Lielugz RBD (Table 63).

Table 62. Areas of importance for the conservatibnirds in the Lielup RBD

Site of importance for the conservation of birds  red ha Municipality
1 | Birzy forest** 17 683 Birzai distr.
2 | LakeCedasas and its lake sides 132 Rokiskis distr.
3 | Gedziiny forest 14 269 Joniskis distr., Pakruojis distr.
4 | Gubernijos forest *14 592 Joniskis distr., Siautistr.
5 | Masos tyrelis marsh 1463 Joniskis distr.
6 | Nemurelis River valley 1550 BirZai distr., RokiSkis dist
7 | Vvalleys of rivers Saltoja and VyZuona 1569 Rolgstistr.
8 | Simony forest** *263 Kupiskis distr.
9 | Zalioji giria forest** 14 174 Kupiskis distr., Panizys distr.
Total | 65 695

* 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 fordetetl Areas for 2010 and distributed in the RBD by

experts.

Table 63. Areas of importance for the conservatibimabitats in the LielupRBD

Area of importance for the conservation of habitatArea, ha Municipality
1 | AZuolirés forest 92 Birzai distr.
2 | Birzy forest** 17 683 Birzai distr.
3 | DaudZzgiriy forest 167 BirZai distr.
4 | Surroundings of Draseikiai village 35 Birzai distr.
5 | Gaidziabats samany#raised bog 180 Rokiskis distr.
6 | Gypsum karst lakes and their lake sides 1239 Biliztr.
7 | Gruziy forest 79 Pasvalys distr.
8 | Surroundings of Karajimiskis village 46 BirZai dist
9 | Kepurirés bog 700 Kupiskis distr.
10| Konstantinavos bog 108 Rokiskis distr.
11| Kruoja River valley 195 Pakruoijis distr.
12| Kurkliy forest *39 RadviliSkis distr.
13| Laumenio forest 645 Pakruoijis distr.
14| LepSyres forest 207 Pasvalys distr.
15| Levuo River valley 862 Kupiskis distr.
16| Forest at Dilbigliai 69 JoniSkis distr.
17| MuSa River valley downstream of Raudonpdia 77 Pakruojis distr., Pasvalys distr.
18| MuSos tyrelio forest** 1463 Joniskis distr.
19| Valleys of rivers Nemuglis and Apasia 386 Birzai distr.
20| Notigaks bog *1270 Kupiskis distr.
21| Pabali; forest and Sst¢ River valley 61 Joniskis distr.
22| Padadiy forest 61 Birzai distr.
23| PanmiSiai 478 Pasvalys distr.
24| Rekyva bog *2 152 Siauliai city, Siauliai distr.
25| Sakoni bala mire *60 Kupiskis distr.
26| Skapagirio forest 2124 Kupiskis distr.
27| Suvainiskio forest 1193 Rokiskis distr.
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Area of importance for the conservation of habitatArea, ha Municipality
28| Simoni forest** *263 Anyk&iai distr., KupiSkis distr.
29| Verziy forest 1257 JoniSkis distr.
30| VilkiauSio forest 124 JoniSkis distr.
31| Vilkija River valley 64 Joniskis distr.
32| Zagaes asar 49 Joniskis distr.
33| Zalioji giria forest *29 964 Birzai distr., Kupiskidistr.,
Pane¥zys distr., Pasvalys distr.
Total | 63 392

* 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 fordetetl 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.

Development of the network of transboundary proteatd areas

67. Protected areas would become much more atteai€tthey could be better known
on both sides of the border.

The key objectives of the establishment of transkawy protected areas are as follows:
67.1. protection of the most valuable territori€sature and culture in border areas;
67.2. ensuring of interconnections when formingaa-European nature framework;
67.3. development of ecological tourism in bordeas;

67.4. closer cooperation between the neighbourogtries in the environmental field.

A significant part of the state border with Latwéhin the Lielug RBD extends along
the beds of the Nemédilis and other rivers. Protected areas within thelug RBD
which are situated at the state border are Netissi\pagia geological reserve, Zagar
Regional Park and biosphere polygon of Birfbrest. It is recommended to study
potential interconnections of these protected aweils values of the nature on the
Latvian side.

Sanitary protection zones of wellfields

68. 442 groundwater wellfields which belong to L@, Venta and Dauguva RBD are
registered in the part on the Earth Entrails Resmirof the Register of the Earth
Entrails of the Lithuanian Geological Survey. Otdk, 14 wellfields are not used,
including two wellfields of mineral water.

Pursuant to the Procedure for the Approval of EvguoSolid 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. 8676), exploitable resources of
groundwater must be assessed and approved fgueatting and newly designed public
water supply and mineral water wellfields. In adbofif all wellfields must have the
established sanitary protection zones (SPZ) whrehd&signed to protect sources of
drinking groundwater and natural mineral water agiapollution, as well as to ensure
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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 Healf the Republic of Lithuania of
17 July 2006 (Zin., 2006, No. 81-3217). After tipeoval of a special plan for the SPZ
of a wellfield, the special land use conditions antéered in the Real Property Cadastre
and Real Property Register pursuant to the proeddid down in Article 22 of the Law
of the Republic of Lithuania on Land (Zin., 19949.N84-620; 2004, No. 28-868) and
the Regulations of the Real Property Cadastrefi@Republic of Lithuania approved
by Resolution No. 534 of the Government of the Rdipwof Lithuania of 15 April 2002
(Zin., 2002, No. 41-1539; 2005, No. 80-2899). Tiésan important requirement
because it ensures application of restrictionscamemic activity within the SPZ.

The number of the SPZ of public water supply wellfs in the State Geological
Information System during the period 2003-2009Iketkto 89.

For wellfields abstracting more than 108/day on average, SPZ have been defined or
established using a simulation technique pursuatite provisions of paragraph 20.2 of
the Lithuanian Hygiene Norm HN 44:2006. For weltl® abstracting less than 100
m®/day on average, pollution restriction belts haeerbestablished within 50 m from
the well pursuant to paragraph 20.1 of the saidiéhgNorm. SPZ for 16 wellfields in
the Lielug Basin have been established according to the lwhatk of the Territorial
Planning Data of the Master Plan of Lithuania hosvethey have not been revised
observing the Lithuanian Hygiene Norm HN 44:2006. future, however, when
municipalities decide on official designation oftliag waters, the envisaged costs of
monitoring of bathing waters may go up.

WJ}»E Well fields and well field sanitary protection zones in Lielupé RBD

Legend

Well fields

Nemuno UBR

0 &

| Municipality boundaries

Figure 30. Groundwater wellfields and their SPZhia Lielupz RBD
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CHAPTER V. MONITORING AND STATUS ASSESSMENT OF WATE R
BODIES IN THE LIELUP E RBD

SECTION I. SURFACE WATER BODIES

69. 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 stabfsthe 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.

70. 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.

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

Surveillance intensive monitoring sites were seldct

71.1. in the major rivers of the basin;

71.2. in transboundary water bodies situated abtinder;

71.3. in reference water bodies (unaffected byraptigenic pressures);

71.4. in water bodies suffering from significantiagltural pressures and in other water
bodies of national significance.

72. 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.

73. Operational monitoring is undertaken in watadibs 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
from the programmes of measures for the achievenoénthe water protection
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objectives. This monitoring allows assessing thpdaot of sources of pollution on the
receiving water body.

74. 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 impdcaaridental pollution needs to be
identified.

75. 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 tota4 Water bodies in the category of
rivers, 17 water bodies in the category of laked ponds have been identified within
the Lielug RBD. Consequently, the task of the monitoring paogme is to reflect the
status of all 141 water bodies in the LigluBBD. To this end, monitoring of all
required quality elements has been provided fortasdbeen carried out in accordance
with the General Requirements for the Monitoring/diter Bodies approved by Order
No. 726 of the Minister of Environment of the Refjulof Lithuania of 31 December
2003 (Zin., 2004, No. 10-290), which specify orfig tminimum monitoring frequency.
An exception is provided only for the minimum fremey of the monitoring of
parameters indicative of biological elements: mphytes (in all water bodies, except
for reference condition sites), fish fauna and awmdbos (in water bodies in the category
of lakes and heavily modified lakes, except foerehce condition sites). Macrophyte
communities are one of the most inert ones amoolgdical elements, their reaction to
qualitative changes in their living environment egceptionally slow. The water
exchanger rate is much lower in lakes and ponds ithaivers, hence communities of
fish fauna and zoobenthos also change very sloWlgnsequently, parameters
indicative of biological elements are sufficient® monitored once in six years in such
specific cases, and not once in three years asdadvor in the General Requirements
for the Monitoring of Water Bodies (Zin., 2004, N@0-290). Such monitoring
frequency is deemed to be sufficient to be ableagsess changes in the status of
biological quality elements.

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

76. 124 water bodies were identified as fallingithhe category of rivers within the
Lielupé RBD. If monitoring sites are established in eadtter body, the monitoring
network would become too wide. Consequently, theelbgment of the monitoring
network took into account the fact that a numbewafter bodies in each sub-basin are
similar by their typology, status and factors cdioding the status. In order to
streamline the monitoring network, water bodiesevgrouped on the basis of their
typology, status and factors determining the stafiisleast one monitoring site was
selected for each group of water bodies assumig) shich one monitoring site
represents the status of all water bodies withengitoup. Such grouping of water bodies
for monitoring purposes was performed in respectvafer bodies at high and good
ecological status and maximum and good ecologiotdrial as well as water bodies
where poorer than good status is determined byb#tk straightening. For example,
when a monitoring site is in a water body of Typeatlhigh ecological status, it is
assumed that the monitoring data of this site sgillect the quality of all water bodies
of Type 1 at high ecological status in a respectiub-basin. Individual operational
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monitoring sites were provided for in respect diestwater bodies where poorer than
good ecological status is conditioned by HPP imiffuse 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 bodiestle category of rivers in the
Lielupé RBD covers 108 water bodies. Surveillance intemsivonitoring should be
carried out in 8 water bodies, surveillance extemsnonitoring — in 4 water bodies,
operational monitoring — in 95 water bodies ancestigative monitoring — in 1 water
body. The surveillance intensive monitoring prognanincludes observations in 3
rivers suffering from agricultural pressures antlahsboundary rivers (including 1 site
envisaged for investigating agricultural impacthet same time) and 2 main tributaries.

The number of monitoring sites for rivers in theelup: RBD is provided in Table 65

below.

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

Number of surveillance Number of Number of Number of
. intensive monitoring sites surveillance operational | investigative
Sub-basin —— ! . o S
Total in rivers subject to exterjswe_ mon_ltorlng mon_|tor|ng
agricultural pressures| monitoring sites sites sites
MuSa 5 2 - 67 1
Nemurtlis 1 - 4 11 0
Lielupé Small
Tributaries Sub-basi] 2 1 ) 17 0
Total: 8 3 4 95 1

Source: experts’ data

Network of monitoring sites for lakes and ponds

77. The status of lakes and ponds can be affectddiatermined by different factors;

thus, due to the unique conditions in each lakearrd, 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 LietuRBD covers the total of 17 water

bodies (including ponds and heavily modified Lakékyra). Surveillance extensive

monitoring should be carried out in 7 water bodidakes and 3 ponds. Operational
monitoring is required for 6 water bodies, inveatige monitoring — in 4 water bodies.

The number of monitoring sites for lakes and ponikin the Lielug RBD is provided

in Table 66 below.

Table 66. Type and number of monitoring sites &ikek and ponds within the Liekip

RBD
Monitoring of lakes Monitoring of ponds
Sub-basin Surveillanc . I Surveillance .
. Operational Investigative . Operationa
extensive extensive
MaSa 4 1 2 2 2
Nemurelis - 2 2 1 -
Lielupé Small Tributaries - - - - 1
Total: 4 3 4 3 3

Source: experts’ data
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Since monitoring networks of different types pursliféerent objectives, the monitored
elements also differ and so do monitoring regulaitid frequency.

Monitoring programme for rivers and heavily modified water bodies

Surveillance intensive monitoring

78. 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 tributarieschSmeasurement 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 eveay 32 times a year in monitoring

sites located in areas of intensive agriculturaivdes. If the concentrations of metals

do not exceed the MAC during the first year of nuieasient, repeat samples may be
taken after three years. Once a year, concentsaibmetals shall also be measured in
bottom sediments and biota. No analysis of conagatrs of specific pollutants and

metals is proposed for other surveillance intensmenitoring sites because no

exceedance of the MAC have been registered in thits®during the last five years.

Regularity of the analysis of parameters indicatibiological 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 ites ®f intensive monitoring should be
performed once in three years and zoobenthos shbeldnonitored every year.
Parameters for phytobenthos should be measured anraial basis three times a year.
Of all biological elements, these parameters aditht to react to changes in the water
quality hence three measurements per year are texpéc provide information on
momentary (short-term) impacts of changes in theemguality. Parameters indicative
of morphological conditions in rivers, which changfge most slowly, and river
continuity are sufficient to be monitored once dgra six-year monitoring cycle.
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Table 67. Surveillance intensive monitoring prognaerfor rivers

Surveillance intensive monitoring in rivers
Monitoring elements and parameters Transboundary I , Basins in
) Main tributaries .
rivers agricultural areas
1 2 3 4 2 3 4 2 3 4
_ |General AP1 | 4 | 12| 6| 2| 12| 6 3| 12
Physico- |parameters
chemical | Main ions AP 2 4 12 6 2 12 6 3* 4 ?
quality |Metals AP 3 0 0 0 0 0 0 3* 12 6
elements \Metals in bottom | oy | o | o | o| o| o o 3| 1| s
sediments
Biological |Macrophytes AP 7 2 1 1 2 1 1 2% 1 il
quality Zoobenthos AP 8 4 1 6 2 1 b 3 1 6
elements |Fish fauna AP 9 4 1 2 2 1 2 3* 1 D
Phytobenthos AP 10 4 3 6 2 3 6 37 3 6
Hydromorp | Hydrological AP11| 4 | 12| 6| 2| 12| 6 3| 12| 4
hological |regime
quality Morphological *
elements |conditions AP 12 4 ! ! 2 ! ! 3 ! !
River continuity AP 13 4 1 1 2 1 1 3* 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
*one site is located in a transboundary river,the.same site is included in the table twice a as
transboundary site and as a site subject to aturalipressures
Note:
If concentrations of specific pollutants in sampdesnot exceed the established environmental gualit
standards during the first year of monitoring, @mamples for assessment of the concentrationdmay
taken after three years.
Source: experts’ data

Surveillance extensive monitoring

79. Surveillance extensive monitoring aims at olaegrgeneral status in water bodies
(natural rivers, heavily modified rivers and adiéil canals) which meet the
requirements for good ecological status or goodogiocal potential. There are 11 such
water bodies within the LielépRBD, 4 surveillance extensive monitoring site have
been envisaged for their monitoring. These momitpeites shall ensure the assessment
of the ecological status and ecological potentialbwater bodies outside the category
of water bodies at risk with a medium level of adahce.

The following elements shall be observed in sulaede extensive monitoring sites:
general physico-chemical parameters, main 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®eed 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 nonmg year, general physico-chemical
parameters and the hydrological regime should basared four times a year (every
three months) and the remaining parameters — ogeara
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Four surveillance extensive monitoring sites andsaged for the LielupRBD (Table
68).

Table 68. Surveillance extensive monitoring prografor rivers (natural and heavily
modified rivers)

Monitoring elements and parameters Surveillance exinsive monitoring in
rivers
1 2 3 4
Physico-chemical General parameters AP 1 4 4 2
quality elements Main ions AP 2 4 4 2
Macrophytes AP 7 2 1 1
Biological quality Zoobenthos AP 8 4 1 2
elements Fish fauna AP 9 4 1 2
Phytobenthos AP 10 4 1 2
. Hydrological regime AP 11 4 4 2
g'ggﬁﬁyme?g::g;?glcal M_orphologica_l conditions AP 12 4 1 1
River continuity AP 13 4 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

Operational monitoring

80. Operational monitoring is intended for the ntomng of the ecological
status/potential in river stretches where the distadxl 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. Therajpenal monitoring network in the
Lielupé RBD covers 95 river sites (Table 69).

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

In the monitoring sites, parameters indicative lbfelements which might prevent the
achievement of water protection objectives and rpatars indicative of biological

elements shall be monitored measuring their valwesy 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 stretchelsiahh 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 magt@ptommunities are one of the most
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inert ones (changing the most slowly) of biologieEments. 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 specific pollutairgsecommended only in river places

where exceedances of the MAC of these substanckebdem registered. No such cases
have been identified within the LielagBD. Consequently, operational monitoring of
specific pollutants and metals is not proposedhis stage.

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

Table 69. Operational monitoring programme for rgve

Monitoring elements and parameters Operational monitoring in rivers
1 2 3 4
Physico-chemical AP 1 95 4 2
: General parameters

quality elements

Macrophytes AP 7 22 1 1
Biological quality | Zoobenthos AP 8 95 1 2
elements Fish fauna AP 9 95 1 2

Phytobenthos AP 10 95 3 2
Hydromorphologi| Hydrological regime AP 11 95 4 2
cal quality Morphological conditions AP 12 95 1 1
elements River continuity AP 13 95 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

Investigative monitoring

81. No significant pollution with specific pollutnand metals has been identified in
rivers within the Lielup RBD. However, concentration of these substances hnat
been analysed in all rivers of this RBD hence itikely that pollution has not been
detected due to lack of investigations. Pollutiathvgpecific pollutants and metals is
likely in the Kulp: River downstream of Siauliai there for investigatimonitoring is
recommended for this place. Concentrations of §ipgoollutants and metals shall be
measured every year 12 times a year. If these atiat®ns do not exceed the MAC
during the first year of measurement, repeat samplay be taken after three years.
Once a year, concentrations of specific pollutamd metals shall also be measured in
bottom sediments and biota.

Measurements of other parameters in this monitasitegshall be performed at the same
frequency as in operation monitoring sites.
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Table 70. Investigative monitoring programme foe tkulpé River. Analyses to be
performed in each analytical package (AP) are plexin Table 71.

Operational monitoring in the
Monitoring elements Kulp é
1 2 3 4
Physico-chemical AP 1 1 4 2
: General parameters
quality elements
Biological quality Z_oobenthos AP 8 1 1 2
elements Fish fauna AP 9 1 1 2
Phytobenthos AP 10 1 3 2
Metals in water AP 3 1 12 6
Meta_\ls in bottom sediments AP 4 1 1 6
Physico-chemical and "?.b'Ota -
quality elements Spec!f!c pollutants in water AP 5 1 12 6
Specific pollutants in
bottom sediments and in AP 6 1 1 6
biota
. Hydrological regime AP 11 1 4 2
ggglri;)yrrgl)éﬁé)rl](t)glcal M_orphologica_l conditions AP 12 1 1 1
River continuity AP 13 1 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheawlytical 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

Table 71. Parameters for river water quality eletm@neach analytical package

Analytical List of parameters
package
AP 1 General physico-chemical parameters:

temperature, colour (Pt mg/l), pH, oxygen 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 compouttd®mium — total, chromium —
hexavalent, copper, cadmium, tin, vanadium, arsemc, 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, mercury
Metals in biota:
cadmium and its compounds, lead and its compounds;ury and its compounds
AP 5 Specific pollutants in water:
Substances listed in Annex 1 and Part A of Annéa 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)
AP 6 Specific pollutants in bottom sediments:
Substances listed in Annex 1 and Part A of Annéa 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.\59-2103; 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,  hexachlorobasze hexachlorbutadieng
hexachlorocyclohexane, pentachloro-benzene, pdigcgmomatic hydrocarbons an
tribultyltin compounds, angolychlorinated biphenyls (PCB)
AP 7 Macrophytes:
species composition, abundance and bottom covevilyeach species (S| or other
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Analytical List of parameters
package

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 natuirpérian vegetation zone
AP 13 River continuity:

artificial barriers for fish migration and transgation of outwash material
Source: experts’ data

Network of monitoring stations in rivers in Lielupé RBD
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Figure 31. Monitoring network for rivers in the Lupé RBD

Monitoring programme for lakes and ponds

Surveillance extensive monitoring

82. Surveillance extensive monitoring is intendedthe monitoring of the ecological
status in lakes and ponds outside the categoryatémbodies at risk. The surveillance
extensive monitoring network in the LielujRBD covers 4 lakes and 3 ponds (Table
72). Lake ecosystems change very slowly therefore isufficient to monitor the
relevant parameters once every six years. Though swnitoring frequency is lower
than indicated in the General Requirements forMieaitoring of Water Bodies (Zin.,
2004, No. 10-290), it is deemed to be sufficiemttiee monitoring of general ecological
status of water bodies and ensuring medium conel@amd precision level of the data.
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General physico-chemical parameters and paramdtersphytoplankton shall be
measured at least four time a year (at the endoaf A beginning of May, in the second
half of July, second half of August, at the endSeptember — beginning of October).
The remaining monitoring elements shall be measare# during a monitoring cycle.
Measurements of parameters for macrophytes andentiodis are not recommended for
naturally ageing lakes (communities therein maglmnged due to natural factors)

Table 72. Surveillance extensive monitoring prograafor lakes and ponds

Surveillance extensive 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 4 4 1 3 4 |
quality elements
Phytoplankton AP 19 4 4 1 3 4 1
Biological quality] Macrophytes AP 20 4 1 1 3 1 1
elements Fish fauna AP 21 4 1 1 3 1 1
Zoobenthos AP 22 4 1 1 3 1 1
Hydromorphologi{ Water exchange rate AP 23 4 ] L 3 il 1
cal quality Morphological conditions AP 24 4 1 1 3 1 1
elements P 9

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
Source: experts’ data

Operational monitoring

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

Such monitoring within the LieldpRBD is required for 3 lakes and 3 ponds (Table 73)

With a view to monitor changes in the ecologicalis$ of the lake in the operational
monitoring network, measurements of parameterscatiie of general physico-
chemical elements and phytoplankton as well asraplo/ll a should be performed at
least every three years four times a year. Param&ie other elements which change
slower may be measured once during a six-year wamif cycle. Taking into account
the fact that measures for the reduction of impattnthropogenic activities take effect
with some delay (after a certain time period), stegularity is sufficient to be able to
assess changes in the status of parameters fotyqglaments. The absolute majority of
biological elements (except for phytoplankton) tetmcimprovements of their living
environment in lakes after a very long time, heitde believed that such monitoring
frequency (once in six years) ensures sufficietd danfidence and precision.

Concentration of specific pollutants and metalsusthdoe measured in Gioky pond
(four time a year in water, once a year in bott@diments and biota, twice during a
six-year monitoring cycle) because filtration watersed to be leaching to the pond
from Siauliai landfill. Although there is no data concentrations of specific pollutants
and metals in Ginkny pond, this data is required for the assessmech@mical status.
Four measurements per year should ensure suffidatat confidence and precision
because of limited pollutant self-removal posdiieii of the pond.
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Table 73. Operational monitoring programme for fakiad ponds

Operational monitoring in lakes and ponds
o Lakes Ponds
Monitoring elements and parameters 1 5 3 2 > 3 2
General parameters AP 14 3 4 2 3 4 2
Metals in water AP 15 0 0 0 1 4 2
Metals in bottom
Physico-chemical | sediments and in biota AP 16 0 0 0 1 1 2
quality elements | Specific pollutants in AP 17 0 0 0 1 4 >
water
Specific pollutants in
bottom sediments and AP 18 0 0 0 1 1 2
in biota
Phytoplankton AP 19 3 4 2 3 4 2
Biological quality | Macrophytes AP 20 3 1 1 3 1 1
elements Fish fauna AP 21 3 1 1 3 1 1
Zoobenthos AP 22 3 1 1 3 1 1
. | Water exchange rate AP 23 3 ] 1 3 1 1
Hydromorphologic Morphological 3 1 1
al quality elements orphologica AP 24 1 1 3
conditions

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

Investigative monitoring

77. Causes which condition poorer than good eccébgtatus of four water bodies
(lakes Skaist, Notigak, TalkSa and heavily modified LakeéRva) are not clear
enough (the lakes may be potentially affected bjupon from unidentified pollution
sources and historic pollution). Hence more intemsi investigative monitoring every
three years is recommended for these water bodeddd 74) in order to obtain more
precise data on seasonal variation of general ppy@iemical parameters and identify
the cause which determine poor ecological stattespi@l of the lakes. Values of
general physico-chemical parameters should be m&hseven times a year instead of
four (six times during the period from the end gdrihto the beginning of October and
once during the period of ice cover) and those asmeters for phytoplankton — six
times a year (during the period of intensive vetyati.

Concentrations of specific pollutants and metalsukh be measured in Lake TalkSa
(four time a year in water, once a year in bott@diments and biota, twice during a
six-year monitoring cycle).

Lake TalkSa is situated in an urban area. Accortinmodelling data, point pollution
accounts for as much as 86% of the pollution of k. It is highly likely that the
chemical status of this water body is also poorrramitoring of specific pollutants has
been performed in the lake). Four measurementygaar should ensure sufficient data
confidence and precision because of limited pafiu{apecific pollutants and metals)
self-removal possibilities of the pond.

Morphological conditions (changes in the shore litength and status of natural
riparian vegetation, maximum depth of the lakeckhess of the bottom sediments
layer) should be assessed twice and not once dthiengnonitoring cycle (every three
years) because the shores of the lake are sigmilficaffected by erosion.
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It is not recommended to measure parameters ofaplgtes, zoobenthos and fish
fauna in Lake Notig&l(since it is an atypical water body).

For lakes Skaistand Notigat, monitoring is planned in 2011 and 2014, for Lake
TalkSa — in 2013 and 2015, in Lakékgva —in 2012 and 2015.

Table 74. Investigative monitoring programme fokela and heavily modified Lake

Rékyva
Investigative monitoring in lakes and heavily
Monitoring elements and parameters modified Lake Rekyva
Lakes Lake Rkyva
1 2 3 4 2 3 4
General parameters AP 14 3 12 P 1 12 2
Physico- Metals !n water _ AP 15 1 4 2 0 0 0
cher_nical l;l/lnedtatl)'isoltr;1 bottom sediments AP 16 1 1 5 0 0 0
quality Specific pollutants in water AP 17 1 4 2 D D D
elements — -
Specific pollutants in bottom 0 0 0
. X AP 18 1 1 2
sediments and biota
Biological Phytoplankton AP 19 3 6 2 1 6 2
quality Macrophytes AP 20 2 1 1 1 1 1
elements Fish fauna AP 21 2 1 1 1 1 1
Zoobenthos AP 22 2 1 1 1 1 1
Hydromorpholo| Water exchange rate AP 238 3 1 L il 1 1
g:gilqg:tzllty Morphological conditions AP 24 3 1 1 1 1 2

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

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 coumyls, chromium — total, chromium —
hexavalent, copper, cadmium, tin, vanadi@mgenic, zinc, aluminium, mercu
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 of Anndéa the Wastewater Manageme
Regulation approved by Order No. D1-236 of the @i of Environment of thé
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 of Annéa 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., 20069.N69-2103; 2009, No. 83-347
2010, No. 59-2938), dibutyl phthalatendpolychlorinated biphenyls (PCB)
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Specific pollutants in biota:
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Analytical package List of parameters

anthracene, brominated diphenylethers, C10-13-chlkanes,

and tribultyltin compounds, amblychlorinated biphenyls (PCB)

di(2

ethylhexyl)phthalate, fluoranthene, hexachlorobaeze hexachlorbutadiene
hexachlorocyclohexane, pentachloro-benzene, pdligcyaromatic hydrocarbon

4

AP 19 Phytoplankton:
species composition, abundance, biomass, paranfeténslicative groups,
chlorophylla

AP 20 Macrophytes:

adequate indices)

species composition, abundance and bottom covevilgeach species (Sl or othe

AP 21 Fish fauna:
species composition, abundance of individuals ohespecies and biomass

AP 22 Zoobenthos:
species composition, abundance of indiM&loheach species

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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Figure 32. Monitoring network for lakes and ponalshie Lielug RBD

Status assessment results for surface water bodies

Ecological status and ecological potential of rivesr

85. Taking into account river typology and anthrggoic pressures on ecological

status, 124 water bodies in the category of riveese identified within the Lielup

RBD. The most important source of information fbe tassessment of the ecological

status and ecological potential of water bodies water quality monitoring data of

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

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

Identification of the Status of Surface Water Badig@proved 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# not sufficient to identify the
ecological status and ecological potential of aditev bodies in the category of rivers
within the Lielug RBD. New principles for the delineation of wateodes were
proposed while developing the LiekupRBD Management Plan, therefore the
monitoring data collected during 2005-2009 faileddflect the ecological status of all
newly delineated water bodies to the required e@xt€hus, the ecological status and
ecological potential of water bodies where watealigg monitoring had not been
conducted were identified on the basis of matherahtnodelling results and taking
into account hydromorphological parameters for rribeds. The assessment of the
ecological status and ecological potential on thsid of the modelling results was
carried out employing simulated values of paransetedicative of physico-chemical
quality elements. Values of parameters indicativphysico-chemical quality elements
were estimated with the help of MIKE BASIN modelompevaluation of the present
pollution loads and average hydrological conditions

The mathematical modelling results and data on dmdrphological 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 ecologiedlisstand/or ecological potential
evaluated on the basis of the monitoring data aedohe assessed in accordance with
the simulated values of parameters indicative gfpo-chemical quality elements and
hydromorphological parameters, the final assesswfetie ecological status of a water
body was performed as follows:

85.1. 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.

85.2. When the ecological status or ecological qakestablished 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 watedidé® at risk when any potential
significant anthropogenic impact was presumed \withliew to minimise the risk of
failing to notice deterioration in the current stat
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An assessment of the ecological status of wateiebad the category of rivers within
the Lielug RBD demonstrated that there are no water bodiegingethe requirements
for high ecological status or maximum ecologicaential. 10 water bodies are at good
ecological status, all of them are located in tleeNrelis Sub-basin. Also, there is one
water body in this sub-basin which meets the gammogical potential requirements.
No bodies of water at good ecological status anddgecological potential were
identified in the Lielup Small Tributaries Sub-basin andif& Sub-basin. Most of the
water bodies in the #a Sub-basin are at moderate ecological statusrenttbrate
ecological potential. 44 river water bodies outled total number of 74 ones identified
in the MaSa Sub-basin are at moderate ecological statu$jM@/B are at moderate
ecological potential. In the Nemélis Sub-basin, 14 water bodies were identified as
being at moderate ecological status, 1 HMWB — atenate ecological potential. In
total, 29 river water bodies were identified in themurtlis Sub-basin, so water bodies
at moderate ecological status and potential accamimore than half of the total
number of rivers in this sub-basin. 3 water bodnethe Lielug Small Tributaries Sub-
basin are at moderate ecological status, 1 HMWB maderate ecological potential.
This sub-basin contains the largest number of wabeies at poor ecological status or
bad ecological potential. 8 river water bodieshie Lielug Small Tributaries Sub-basin
out of the total number of 22 ones were identiisdbeing at poor ecological status and
9 HMWB - at bad ecological potential. In thei8& Sub-basin, 9 water bodies are at
bad ecological status, 2 HMWB — at bad ecologicdéptial. There is only one water
body at poor ecological status in the NeglisnSub-basin. 3 water bodies in the Ligiup
RBD are at bad ecological status and potentialafwbodies at bad ecological status
in the MiSa Sub-basin and 1 HMWB at bad ecological potemidhe Lielug Small
Tributaries Sub-basin.

The aggregate length of river water bodies in theupé RBD is 2 256.6 km. The
length of water bodies at good ecological stattaldado 130.7 km (6%), at moderate
ecological status — 1 085.5 km (48%), at poor agiod status — 308.8 km (13.7%), at
bad ecological status — 29.7 km (1.3%). The len§tHMWB meeting the requirements
of good ecological potential is 46.9 km (2%), teedth of those in conformity with the
requirements of moderate ecological potential —3%m (17.6%), of poor ecological
potential — 243.3 km (10.8%), and of bad ecologicdéntial — 14.2 km (0.6%).

Bad ecological stat Bad ecologic Good ecological stat
2% potential 8%
1%

Poor ecological potential

9% Good ectngical statu

potential
1%
Poor ecological status
15%

Moderate ecologic

potential Moderate ecological status status
16% 48%

Figure 33. Ecological status and ecological po&tiati river water bodies in the Lielap
RBD

Source: experts’ analysis results
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Figure 34. Ecological status and ecological po&mii river water bodies in the Lieléap

RBD
Source: experts’ analysis results

An assessment of ecological status and ecologmahpal demonstrated that there are
81 water bodies at ecological status poorer thaod ggnd 32 HMWB at ecological
potential poorer than good within the LietuRBD. Analysis of factors determining
ecological status showed that 9 water bodies vaghatggregate length of 138.7 km falil
the good ecological status requirements becauskeos$traightening of their beds; 37
water bodies (699.4 km) fall short of the requirats€or good ecological status due to
water quality problems; poorer than good ecologstatus of 33 water bodies with the
total length of 543.3 km is conditioned both by tesl straightening and water quality
problems. An aggregate impact of HPP and bed siieiing determines poorer than
good ecological status of one water body (8.1 knd) another water body (34.5) fails
the good ecological status requirements due an dmph HPP and water quality
problems.

Poorer than good potential of 32 HMWB with the tdémgth of 655 km is determined
by water quality problems.

The main risk factors in the LielagRBD differ depending on the sub-basin: the key
risk factor in the Nemuitis Sub-basin is bed straightening meanwhile thelup:
Small Tributaries Sub-basin andi¥a Sub-basin are facing both bed straightening and
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 nvaate 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 thielupé RBD demonstrated that high
level of confidence can be granted to the assedsofi¢he ecological status of 6 water
bodies and ecological potential of 2 HMWB. Mediumnfidence in the status
assessment was granted in respect of the majdritgeowater bodies in the Lielap
RBD. Low confidence was granted in respect of theniification of the ecological
status of 72 water bodies and ecological poteafidd HMWB
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Distribution of river water bodies at different émgical status and ecological potential
within the Lielug RBD is demonstrated in Table 76.
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Table 76. Distribution of river water bodies atferent ecological status and ecological potentidl their length within the LielupRBD

Ecological status

Sub-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 '
MaSa 0 0 0 0 44 729.4 9 171.2 1 10.7
Nemurelis 0 0 10 130.7 14 281.2 1 21.8 1 15.6
Lielupé Small
Tributaries 0 0 0 0 3 73.2 8 115.8 0 0
Total in Lielup é RBD 0 0 10 130.7 61 1083.8 18 308.8 2 26.3
Ecological potential
Sub-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 '
MaSa 0 0 0 0 18 354.6 2 46.7 0 0
Nemurelis 0 0 1 46.9 1 14 0 0 0 0
Lielupé Small
Tributaries 0 0 0 0 1 28.9 9 196.6 1 14.2
Total in Lielup é RBD 0 0 1 46.9 20 397.5 11 243.3 1 14.2

Source: experts’ analysis results




115

Chemical status of rivers

86. The assessment of the chemical status of rivasscarried out on the basis of the
river water quality monitoring data of 2005-2009heT analysis of the data
demonstrated that none of specific pollutants (fhmss or priority hazardous
substances) in rivers within the LieluBBD exceeded the MAC during the said period.

The analysis also took into account the findingshef study “Screening of substances
dangerous for the aquatic environment in Lithuan@dnducted in 2006. No
exceedances of the MAC of specific pollutants (hdaas or priority hazardous
substances) in rivers within the LiekufkBD were detected during this study either.
Consequently, all rivers within the LielagRBD are assumed to be at good chemical
status.

Ecological status and ecological potential of lakeand ponds

87. The ecological status of lakes within the Ljpel&RBD was assessed on the basis of
the following three information sources:

87.1. national monitoring data;

88.2. 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”;

88.3. 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 insgjoe was attributed to the status class
indicated by the monitoring data, meanwhile the etloth results and the findings of
the study were not taken into consideration.

Lakes Suosa, Kiltiy eZeras and Siemos eZeras, on parameters indicative of physico-
chemical quality elements and biological qualityereénts of which no national
monitoring data is available, were attributed teel@vant ecological status class on the
basis of the assessment provided in the study aatthematical modelling results.
Following the study data, lakes Kéiu eZeras and Siénos eZeras are at critical status
but according to the modelling results their statugood, hence they were designated
as lakes at moderate ecological status. The steslylts indicate that Lake Suosa is
suffering from anthropogenic pressures and accgrttirthe modelling results its status
is good so it was attributed to lakes at good ego#d status.

88. Following the above said ecological statussi@stion principles for lakes, only 4
lakes of 11 ones with a surface area larger tha&nko? in the Lielug RBD were
identified as being at good ecological status, ngniakes VieSintas, Gudeliezeras,
Arimaiciy ezeras and Suosa. The lake study identified twthede, Lake Arimdiy
ezeras and Lake Suosa as problematic. Howeveg pa@meters of quality elements
in these lakes do conform to the good ecologi@dlstcriteria according to the national
monitoring data, they were not designated as waddres at risk.

89. The ecological potential of three ponds in ltheupé RBD was assessed on the
basis of the national monitoring data and of otheee ones — following mathematical
modelling results (no monitoring data on parametérguality elements is available).
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According to the mathematical modelling of pollutitbpads, the ecological potential of
three ponds on which no monitoring data is avadladile deemed to be at maximum
ecological potential. The other three ponds wesgiated as water bodies at risk due
to diffuse pollution, two of these (Baltaugpond and Dvatiky pond) are also suffering
from point pollution.

Table 77. Ecological status/potential of lakes podds in the LielupRBD
. . Level of confidence in status
Ecological status / potential
Lake / pond assessment
Lake Arimatiy ezeras good low
Baltausi pond moderate high
Bubiy pond maximum low
Dvariiky pond moderate medium
Ginkany pond poor low
Lake Gudeli ezeras high low
Lake Kairiy ezeras moderate high
Lake Kilutiy ezeras moderate low
Kupiskio pond maximum low
Lake Notigat moderate low
Papilio pond maximum low
Lake Rekyva* bad medium
Lake Sinenos eZeras moderate low
Lake Skaist moderate low
Lake Suosa good low
Lake Talk3a moderate medium
Lake VieSintas good medium

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

90. Summing up the assessment of the ecologichlssend ecological potential of
lakes and ponds in the LieleifRBD, 4 water bodies (lakes Arindai ezeras, Gudali
ezeras, Suosa and VieSintas) are at good ecolajatals, 6 water bodies (lakes Kairi
ezeras, Kildiy eZeras, Notigal Sirvenos eZeras, Skaéstind Talk3a) are at moderate
ecological status. 3 water bodies (BybKupiskio and Papilio ponds) meet the
requirements for good ecological potential, 2 wdiedies (Baltaugi and Dvariiky
ponds) are at moderate ecological potential, 1 miadely (Ginkiny pond) is at poor
ecological potential and 1 water body (LakikfR/a) is at bad ecological potential.

High level of confidence was granted to the assesswf the ecological status/potential
of lakes and ponds in respect in 2 water bodie%oj1Ehedium confidence in the status
assessment was granted in respect of 4 water b{2385) and low confidence — in
respect of 11 water bodies (65%).

Monitoring of specific pollutants in lakes and psndithin the Lielug RBD was not
conducted. Concentrations of heavy metals wereys@alonly in landfill leachate (the
concentration of chromium in leachate exceededMA€ 2-4 times). Since no data is
available, it is assumed that all water bodiehandategory of lakes within the Liekup
RBD are at good chemical status, except for Gmwkpond which is highly likely to be
failing the good status criteria.

Summing up, at present 7 water bodies are at gooldgical status or good ecological
potential and 10 water bodies are failing the goeblogical status/potential
requirements.
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Ecological status and ecological
potential of surface water bodies
s, in Lielupé RBD
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91. The chemical status of surface water bodiebinvihe Lielug is demonstrated in
Figure 37 and the overall status — in Figure 38.

Chemical status of surface water bodies
in Lielupé RBD
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SECTION II. GROUNDWATER MONITORING

92. The objective set in the National Environmemtalnitoring 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 congosif water in drinking water

abstraction sites. To this end, general chemicalpmsition 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

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

The Criteria for the Assessment of Groundwater Wéddls were approved by Order
No. 719 of the Minister of Environment of the Refjulof Lithuania of 24 December
2003 on the approval of methodological guidelinmsthe assessment of groundwater
wellfields and their assignment to river basinritiss (Zin., 2004, No. 8-193; 2005, No.
51-2041) and Order No. D1-172 of the Minister ofviEonment of the Republic of
Lithuania of 23 March 2007 on the approval of tmecedure of the establishment of
criteria for the assessment of status groundwaddifiglds (Zin., 2003, No. 37-1395).

The depth of occurrence of shallow groundwater easared 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 LiéllBD are demonstrated in Figure 39
and monitoring posts in the sub-basins of the lpeRBD are listed in Table 78.
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Groundwater state monitoring network in Lielupé RBD
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Figure 39. National groundwater monitoring networkhe Lielug RBD

Table 78. National groundwater monitoring netwarkhe Lielug RBD

Type of aquifer
River basin/ sub-basin Shall Confined
allow Number of L
Geological index
wells/posts

Lielupé / Lielupe Small Tributaries 2 3 s, Dkp+s, DSv
Lielupé / MaSa 2 7 B, Dsst, D:kp+s, DSv-Doup
Lielupé / Nemurtlis 2 3 Dikp+s, DSv, D;Sv-Doup
Total: 6 13

Source: LGS, 2009

Tables 79 and 80 list monitoring wells from whiclater samples are taken for the
analysis of chemical status and quality of shaléms confined aquifers

Table 79. National monitoring posts for the monitgrof shallow groundwater quality

GWB | Monitoring Gr. Coordinates
code post No. Basin/sub-basin X y Geological index

LTO03 | Kyburiai 35979| Lielup Small Tributaries 6232797 461585 gl

LT002 | RadviliSkis 35978 LielupSmall Tributaries 6189015 4697719 ftlll

LTO01 | Kinderiai 35993 Nemuitis 6183462 568720 qgtlll

LT001 | Karajimiskis 220, Nemutis 6230990 543012 Da3tt

LT001 | Karajimiskis 218 Nemutis 6231271 543302 glll

LTO01 | KarajimiSkis 216| Nemutis 6230809 543479 Da3it

LTO01 | Birzai MS 35994 Nemudis 6229085 548059 gl

Total: 7 wells

Source: LGS, 2009
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Table 80. National monitoring posts for the moniigrof confined groundwater quality

GWB | Monitoring | Gr. Coordinates

code post No. Sub-basin X y Index | Type of aquifer
Lielupée Small pre-Quaternary

LTO03 | Zagaé 22274 | Tributaries 6247441 454006 zDr confined
Lielupe Small pre-Quaternary

LTO01 | Kriukai 22294| Tributaries 6240435| 488804 [Bv confined
Lielupe Small pre-Quaternary

LTOO1 | Iciunai 837| Tributaries 6224861| 514718 PBv confined
Lielupe Small pre-Quaternary

LTOO1 | Iciunai 838| Tributaries 6224861 514718 fBp+s confined
Lielupe Small pre-Quaternary

LTOO1 | Iciunai 839 | Tributaries 6224861| 514718 I confined
pre-Quaternary

LT002 | Siauliai 20699 MSa 6203028 457345 ,P confined
pre-Quaternary

LT002 | Raduviliskis Il 3146| MSa 6188946 469754 Bt confined
pre-Quaternary

LT002 | Seduva 17301 {&a 6179747 484339 Bt confined
pre-Quaternary

LTO01 | Pasvalys 12209 dda 6213124 524536 sBv-up | confined
pre-Quaternary

LTO01 | Subdius 17909| MiSa 6181947 546329 kp+s | confined
pre-Quaternary

LTO01 | KupiSkis 17818 MSa 6188436 56091F sBv-up | confined
pre-Quaternary

LTO03 | Gruzdziai 4803 NBa 6217607 453097 ,P confined
pre-Quaternary

LTO01 | Karajimiskis 214 Nemuhis 6230804 543014 fRBp confined
pre-Quaternary

LTO01 | KarajimiSkis | 27733 Nemaulis 6230804 543014 v confined
Nemurelis, Ds3v- pre-Quaternary

LTO01 | Raduviliskis 21885 Nemuilis 6251607 548079 D,up confined
Ds3v- pre-Quaternary

LTO01 | Pandlys 12641 Nemudlis 6212256| 576787 D,up confined

Total: 16 wells

Source: LGS, 2009
The groundwater water table is measured in pastsdliin Table 81 below

Table 81. National groundwater monitoring poststfi@ measuring of groundwater
tables

GWB Monitoring Gr. No. Sub-basin Coordinates

code post X y Index

LT001 | Kinderiai 35993 Nemudtis 568719.6 6183462 gtlll

LTOO1 | Birzai MS 35994 Nemurtlis 548059.1 6229085 gl

LTO01 | Karajimiskis 220/134g Nemurelis 6230990 543012 D3t

LTO01 | Karajimiskis 214/1349 Nemurelis 6230990 543012 D3kp+s

LTO01 | Karajimiskis 27733/135( Nemurtlis 6230990 543012 D33v

LTO01 | Karajimikis 35905 Nemurelis 543018| 6230818 D3tt

LT001 | Icianai 35996| Nemurelis 514787.4 6225058 D3st

Lielupe Small

LT002 | Radviliskis 35979 Tributaries 469779.4 6189015 ftlll
Kyburiai, Lielupée Small

LTO03 | WMS 35979| Tributaries 461584.6 6232796 qlll

Total: 9 wells

Source: LGS, 2009
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The density of the groundwater monitoring netwarlshallow and confined aquifers is
provided in Tables 82 and 83.

Table 82. Shallow groundwater monitoring networlku-basins of the Liel¢gdRBD

Number of monitoring wells Number of vvzells per 100
Sub-basin Sub-basin 109 of km
area, km km . . total . total
national | economic national
. number number
entities
Lielupé
Small
Tributaries 1750 17.5 1 41 42 0.06 2.4
Nemurtlis 1902 19.02 3 26 29 0.16 1.5
MaSa 5.296 52.96 5 243 248 0.09 4.7
Siauliai 53
excl.
Siauliai | 5.296 52.96 5 190 195 0.09 3.7
Total 9 319
average 0.1 2.87
average
excl. cities 2.5

Source: LGS, 2009

Table 83 Confined aquifer monitoring network in GW&he Lielug RBD

Number of wells per
Number of monitoring wells 100 knf
Area, | 100 . of total . total
GWB km? km? national wellfields | number national number
Lielupe GWB of
PermianUpper Middlg
Devonian deposits 1059 | 10.59 2 1 3 0.19 0.28
JoniSkis GWB 506 5.06 1 2 3 0.20 0.59
Stipinai-Lielupz GWB
of Upper Devonian
deposits 1871 | 18.71 5 11 16 0.27 0.86
Lielupe GWB of
Upper- Middle
Devonian deposits 5472 5472 18 20 38 0.33 0.69

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 ambgenic pressures on the area, and
include all major aquifers utilised for public watsupply. The interconnection of
groundwater with surface water and other ecosystweass practically not taken into
account at that time. This has resulted in unevestriloution of the national
groundwater monitoring posts in individual riverbshbasins. For example, Joniskis
GWAB, which is situated in the #8a-Lielug Basin, has been designated as potentially
being at risk due to high concentrations of sulfates in its water. This is a karst region
sensitive from the hydro-geological point of viewhen implementing the Programme
of Measures for Achieving Water Protection Objeesivthe monitoring network of
economic entities in groundwater wellfields at nsitl be expanded so as to cover all
wellfields which abstract more than 18 of groundwater per day.
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Status of groundwater

94. A set of groundwater status maps demonstratiagchemical status of the major
aquifers (groundwater bodies) and wellfields whexte currently utilised has been
compiled. As already said, the main aquifer comieihe northern part of the Upper-
Middle Devonian GWB, the Sventoji-Upininkai §/+D,up) complex, is spread along
the entire Latvian-Lithuanian border and is the mimgportant source of drinking water
in this territory. Speaking about the qualitatitatgs of groundwater, this complex is
divided into two parts — the upper and the loweresiwards from Panégys and
Pakruojis, groundwater of good chemical statushe tipper part of the complex
DsSv+Dyup turns into particularly hard calcium sulfate-grabf poor quality, the source
of which is the gypseous succession of younger Diewoaquifers (especially the
Tatula aquifers, Bit) located at the top of the complex.

Both the quantitative and chemical status of thelug GWB of Upper-Middle
Devonian deposits, LielégpGWB of Permian-Upper Devonian deposits and Birzai-
Pasvalys GWB is good. JoniSkis GWB (LT001023400) &tipinai-Lielug GWB
(LTO02003400) have potentially been designated agmbodies at risk. Although the
qualitative status of these GWB is good, abnormhliyh concentrations of sulfates
failing to meet the drinking water quality requirents (not more than 250 mg/l) and,
sometimes, the environmental criteria set by théudanian Geological Survey (not
more than 500 mg/l) have been detected in certaiffi@lds within these groundwater
bodies. Since no clear trend in deterioration dfewguality as a result of anthropogenic
activities has been identified yet, it is propose@xpand the monitoring of problematic
areas during the next planning period (2010-20b5as to cover all wellfields which
abstract more than 10°nof groundwater per day. Monitoring data analysesild
enable identifying impacts of groundwater abstmactn water quality changes.

Maps of the qualitative and chemical status of gawater bodies and wellfields within
the Lielug RBD are provided in Figures 40 and 41.
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Figure 41. Chemical status of groundwater bodiekvegilfields in the Lielup

SECTION Ill. MONITORING OF PROTECTED AREAS

95. Pursuant to Order No. 695 of the Minister olviEonment 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),
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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 iisd supervised by the State Service
for Protected Areas under the Ministry of Enviromte

The status of and changes in the status of nahatditats 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 watelies within the Lielup River
Basin District that are subject to monitoring pansuto the General Requirements for
the Monitoring of Water Bodies includes lake hatsitand river habitats. The frequency
of the habitat monitoring must be at least once\etteee years. The indicators subject
to monitoring include the following: physical antietnical 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 narrongpranmes (e.g. monitoring of otters)
to very wide ones (e.g. monitoring and assessnietiteostatus of the location sites of
plants included in the Red Book of Lithuania).

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

SECTION I. OVERALL WATER PROTECTION OBJECTIVES FOR
SURFACE WATER BODIES

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

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

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

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

SECTION II. GOOD STATUS REQUIREMENTS FOR SURFACE
WATER BODIES

Rivers

Biological elements

97. Classification systems applicable to the edolgstatus assessment in Lithuanian
rivers have been developed (adapted) only for Iemtivertebrates (DSFI) and fish
(LFI). Based on relationships between the valuetkifand DSFI as well as on the
water quality and hydromorphological elements sujpg the biological elements,
threshold values of DSH 0.63 and LFKO0.70 were set deviation from which would
mean lower than good ecological status.

Physico-chemical elements

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

Table 83. Parameter values of water quality elemfamtrivers

BOD,, mgQy/l <3.3

Piotay Mg/l <0.14

P-PQ, mg/l <0.09

Ntotaln mg/l <3.0

N-NH,4, mg/l <0.2

N-NOs, mg/l <2.3

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

Source: experts’ analysis results
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Hydromorphological elements

99. Hydromorphological elements are taken into antoonly for the purpose of
identifying water bodies at high ecological statrsmaximum ecological potential.
When the ecological status or ecological poterdfaeh 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 ngedhia@ requirements set for the
relevant status/potential of the biological elemsente. the ecological status or
ecological potential of the water body is not addially 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 biolagetements fail good ecological status
or ecological potential would be limited to estabinent (knowledge) of whether the
parameters indicative of the hydromorphologicaimedats have changed or not. On the
other hand, the characterisation of the requiresémt good ecological status to be
aimed at and provision of adequate measures hadved formulation of criteria for
good ecological status according to the hydromdaqgjical elements.

99.1. 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 théustaf 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 evdrgharp 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%.

99.2. Straightened rivers with a slope less th&nnm/km which flow in plains over
urbanised territories of the LielafRBD were identified as 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:

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

99.2.2. 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);

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

99.3. It is rather difficult to describe the asgireriteria for river continuity which
would serve as a ground for concluding on conformitfailure to conform to the good
status requirements for the biological elementsthaut taking into account
hydromorphological changes conditioned by artificibarriers (impoundments).
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Artificial barriers are most damaging for populasoof migratory fish (migrating from
the sea to rivers or within river catchments). Bhatificial barrier and resulting altered
hydromorphological characteristics of the riverabthe barrier lead to either complete
disappearance of migratory fish upstream of thedxaffish 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

100. The criteria for assessing the chemical statigirface 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. Environmentaliy standards (EQS) of certain
priority hazardous substances in biota are setamagraph 8.2.2 of the Wastewater
Management Regulation. So far, no maximum allowatdacentrations have been
established for specific pollutants in bottom sestits.

Lakes

Biological elements

101. A classification system for the identificatioh the status of lakes within the
Lielup¢ RBD has been completely developed only in respédhe parameters for
chlorophyll a (which characterises the status of phytoplanktdie value for good

ecological status in lakes to be aimed at is EQS3 for phytoplankton.

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

Physico-chemical elements

102. The general physico-chemical elements whicte hlae most significant impact on
the status of the biological quality elements ikek are total nitrogen and total
phosphorus. The values for the physico-chemicalityualements characterising good
ecological status of lakes which should be attaindakes by 2015 are as follows:

102.1. Ryta— 0.06 mg/I
102.2. Notar — 1.8 mg/I

Hydromorphological elements

103. When the ecological status or ecological gakof a water body is lower than

high according to the parameters indicative of duatal elements, meanwhile the
parameters indicative of physico-chemical and cbhamelements do meet the high
ecological status requirements, the values for dwrphological elements are deemed
to be meeting the requirements set for the releggatus/potential of the biological

elements.
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Classification systems for the identification oethktatus of lakes in the LieleigRBD
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 foodye@cological 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 gbfehe 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 lakes within the LielefRBD (except for a heavily modified Lake:ljva)
are relatively low, the pursued values should leestime as the values which meet the
requirements for high ecological status.

Chemical status

104. 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. Environmentalify standards (EQS) of certain
priority hazardous substances in biota are setamagvaph 8.2.2 of the Wastewater
Management Regulation. So far, no maximum allowalmacentrations have been
established for specific pollutants in bottom seshis.

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

105. 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 ecadabpotential achieved. It reflects
ecological quality when a physical impact on a boflyater, which allows classifying
it as a HMWAB, is acceptable. Further physical impadeemed to be insignificant as
long as it does not exceed a difference betweamarete conditions and good status in
a natural body of water.

The classification of good ecological potentiaHWMWB was developed on the basis of
an assessment of a degree of deviations from mawieuological potential caused by
anthropogenic pressures.

Heavily modified water bodies

106. 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.
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Table 84. 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

107. Heavily modified Lake é&kyva

By geology, this is an organic lake. Since theradsdata on parameters for biological
elements which reflect hydromorphological changesstich lakes, no criteria for good
ecological status are available. According to dimpieary index for macrophytes R,
the lake is currently attributable to water bodaé$ad ecological status. Consequently,
it is proposed to characterise good ecological ri@k of heavily modified Lake
Rékyva using the same criteria for chlorophyll aatqgthosphorus and total nitrogen as
the ones used for the characterisation of goodogama! status of natural lakes in the
Lielupé RBD.

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

SECTION Ill. WATER PROTECTION OBJECTIVES FOR GROUND WATER
WELLFIELDS

109. A set of groundwater status maps demonstréti@eghemical status of the major
aquifers (groundwater bodies) and wellfields whexte currently utilised has been
compiled. The following problematic groundwater lesdhave been identified within
the Lielug RBD: JoniSkis GWB (LT001023400) and Stipinai-LigduGWB of Upper
Devonian deposits (LT002003400). Since poor growtdnquality in the main aquifers
is determined by abnormal concentrations of sufatea natural origin, the overall
chemical status of groundwater within the entirellye RBD is considered to be
“good” following the environmental criteria andasloured in green.

However, the qualitative status of groundwaterhia wellfields was assessed not only
observing the environmental criteria (the threshatie for the problematic indicator
in this area, sulfates is 500 mg/l) but also on kihsis of the drinking water criteria
(groundwater quality norm pursuant to the Lithuantdygiene Norm HN 24:2003
“Drinking water safety and quality requirements’papved by Order No. V-455 of the
Minister of Health of the Republic of Lithuania 88 July 2003 (Zin., 2003, No. 79-
3606 is called a specified parameter value, which58 éhg/l for sulfates). This status
was identified as poor when the average conceotrsitof sulfates in wellfields were
higher than 250 or 500 mg/l. However, only the figlls where the average
concentration of a problematic indicator (in thiase — of sulfates) exceeded the
threshold value (500 mg/l) was coloured in rechia $aid maps of LGS (Figure 43).

Pursuant to the Procedure for the EstablishmentWWailter Protection Objectives
approved by Order No. 457 of the Minister of Enrimeent of the Republic of Lithuania
of 15 September 2003 (Zin., 2003, N0.92-4179), rtiwst important water protection
objective is good quantitative and qualitative foel) status of groundwater
wellfields: 1) when the status is good, it musnintained; 2) when the status is lower
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than good, measures shall be introduced to imptbgestatus; 3) when the status is
critically going down, such threat must be stoppéxdn concentration of the pollutant
reaches 75 % of the threshold value and reduced wieeceeds the threshold value.

However, no well-grounded evidence of significamamges in the water quality within
the Lielug RBD as a result of pollution or abstraction is ilde. Information of
changes in the water quality in Joniskis wellfielmsstracting groundwater from the
complex RSv+D,up is very contradictory. For example, reports led LGS for the
period 1980-1999 demonstrated that the concentraticsulfates in Joniskis wellfield
went up from 326 mg/l to 506 mg/l, whereas thelfmanitoring report for the period
2006-206 prepared by the company UAB Grota indgdtee opposite trend — the
concentration of this ion during the said periochtnown from 462 mg/l to 292 mg/l. It
should be noted, however, that the latter dataadierises a non-operational well, so it
can hardly be representative. A number of analgaesed out in individual operational
wells suggest that the status became worse dummgnbnitoring period. The analyses
data also shows that concentrations of sulfatethigiwellfield has always been, and
will always be, higher than 250 mg/l. No correspagddata is available on other
problematic wellfields within the project area hemaandatory groundwater monitoring
to be conducted in the established procedure stimugdarted in the first place.

Summing up, the actual qualitative status of grevatdr within the Lielup RBD is not
known due to such factors as geological, hydroapoll and, particularly,
groundwater quality formation condition, relativéby level of surveying, and shortage
of data. Besides, it is completely unclear whetaed how it can change in the
wellfields whether it is good at the moment, beeasisch potential changes (or absence
of changes) are determined not only by the watstrattion therein but also by the fact
that two or three or even more aquifers with vagyifand usually unknown)
concentrations of sulfates can be combines in pleeadional wells of the wellfields.

In such situation, all economic entities operativegllfields in this GWB must perform
groundwater monitoring in accordance with specralgpammes agreed with the LGS
and comprising a more thorough and detailed arslg$ithe chemical status of
groundwater in this groundwater body.

Pursuant to the Programme of Measures for AchieWsgjer Protection Objectives
within the Nemunas River Basin District, all wasermpply companies which abstract >
10 n? of groundwater per day and which exploit wellfieldituated in groundwater
bodies at risk to perform monitoring of problemajicality indicators (Cl and SO4) and
provide the data to the Lithuanian Geological Sur@eGS). Analyses of this data
would enable the LGS to assess water quality aetgion tendencies as a result of
groundwater abstraction and to decide whether teké#figlds identified should be
classified as being at risk. However, monitoringnst a sufficient measure for
identifying water bodies of good quality. This shibbe a task for municipalities which
are responsible for the implementation of the LamDoinking Water.
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Chemical status of Joniskis and Stipinai (Lielupé)
groundwater bodies and wellfields
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SECTION IV. ENVIRONMENTAL OBJECTIVES FOR PROTECTED AREAS

110. The Habitats Directive and the Birds Directreguire creating special protected
areas for the conservation of birds and their a#bhiof 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
humans and birds. In certain cases, however, atignesf priorities may arise, for
instance, when constructing ponds, cleaning watatids and adjusting these for
recreation. Since protected areas occupy a veryl gad of the Lithuanian territory
(10-15%), many constructions/activities can usuéléy placed outside the protected
areas. Even remote economic activities may havgréfisant 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.

The EU environmental policy ensures effective probe of the unique biological
variety throughout Europe and guarantees that EllIMember States have the same
legal obligations in respect of the conservationadas included in NATURA 2000
network. Significance of an impact of planned ecoiwoactivities on NATURA 2000
sites is established observing the Procedure ®E#tablishment of an Impact of Plans
or Programmes and Planned Economic Activities aerRiml 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 own 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 araed by 2015.

Failure to achieve good ecological status by 20a¥ be justified on the grounds of at
least one of the following reasons:

111.1. the scale of improvements required can only beexeld 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 improvemémthe status of the body of
water.

112. An additional analysis was carried out upanittentification of the water bodies
at risk within the Lielup RBD (113 rivers, 10 lakes and ponds) in orderdentify
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).
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It is forecasted that good status or good potedtiaing the first cycle will be achieved
in 42 river water bodies. Good status will not loiaved in any lake/pond at risk. For
the remaining water bodies at risk (71 rivers addldkes/ponds), extension of the
deadline for achieving environmental objectivegisposed for reasons of technical
feasibility, disproportionate costs or natural ctinds.

Technical feasibility

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

113.1. there is no technical solution to deal \ilig 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 Lielug RBD is mainly related to the second and third @eas more time is
required or there is insufficient information oretproblem and/or its cause and hence
no solution can be proposed.

115. Establishment of objectives for ecologicatugtanevitably involves uncertainty

therefore a large number of measures are envidagedducing uncertainty during the

first cycle of the implementation of programmesnoéasures in many country. Such
measures are related to research, monitoring asebsment. An analysis in the Lietup

RBD established the following 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 stassg@ssment results until more data
verifying the status of such water bodies and engbidentification of significant
pollution sources is obtained. The status has tepeeified in respect of two rivers and
two lakes of the total number of 123 water bodiésrisk because the available
data/information is not sufficient for precise édishment of status or reliability of the
available data raises certain doubts.

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 alwetgsine lower than good ecological
status/potential of a water body. Uncertainty abmpacts of hydropower plants was
established in respect of two water bodies in Htegory of rivers.

118. Mathematical modelling results showed thatageipoint pollution sources may be
exerting a significant impact on the status/potdraf water bodies but the monitoring
data proving such impact is not sufficient in aliter bodies. Also, data is lacking to be
able to identify the pollution source which exextsignificant impact. Uncertainty about
a potential significant impact of point pollutionass established in respect of 16 river
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water bodies. Economic entities in the LigluRBD (in this case — certain urban
wastewater treatment facilities) which are preliamn suspected to be preventing
respective water bodies from the achievement oflgmmlogical status by 2015 will be
subject to additional examination. Only such factmeasurements and consequent
identification of a significant impact by relevaeatonomic entities would serve as a
basis for revision of the conditions of permitsuisd (in this instance — integrated
pollution prevention and control permits) potenyiatightening them taking into
account self-cleaning/dilution possibilities of eagng water bodies, even in cases
when all formal treatment requirements laid dowrrralevant legislation are currently
met at these entities

119. Straightened rivers need to be mentioned aggar It is commonly agreed that

river straightening deteriorates the ecologicatustaof rivers and so such rivers are
designated either as water bodies at risk or heanddified 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 impacaddition, even if the cause was clear,
the acceptability by the society and inability tioed renaturalisation of rivers would be

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

status. There are 43 such water bodies within tekiie RBD.

120. Sources of pollution are not clear in fourekTalkSa, Notiga] Rékyva and
Skaisg).

121. Uncertainty about the effect of potential nueas was established in two river
water bodies affected by diffuse pollution and dalee. Uncertainty about potential
measures to improve hydromorphological status vstabéshed in respect of one lake
which is designated as heavily modified water bddg to hydromorphological changes
(Lake Rekyva where also sufficient information is missingmollution sources).

Reduction of pollution to the required level in twater bodies using the available
measures is technically complicated due to unfaatdernatural conditions: there are
practically no sandy soils and the area is chanaet by low flow.

122. 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

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

decision needs comparing relevant costs and benefit

The principle of disproportionate costs, i.e. atd¢mnefit comparison was not required
in any case of extension of the deadline for tha@ranent of environmental objectives
within the Lielug RBD. All cases of extension are based either arhrtieal

uncertainties already discussed or on affordabiktyich will be addressed in the
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section below. The latter is in a way a componédrthe principle of disproportionate
Ccosts.

124. Out of the total number of 113 water bodiegsktin the category of rivers within
the Lielug RBD, 43 water bodies were designated as suchreltieeto straightening or
because of both straightening and other risk factAccording to expert judgement,
stretches situated in the upper reaches of thersrighould be left for natural
renaturalisation. Renaturalisation is recommendedttie straightened river stretches
which are located in areas with a clear public danas well as in places where
renaturalisation can have a significant impactr@rhinimisation of floods, retention of
pollutants and enhancement/restoration of biodiye(kabitats of plants and animals).
The renaturalisation of these stretches, i.e.rattant of good ecological status in water
bodies at risk, would require LTL 41 million by ZR1

Such measure would have to be implemented by régpanunicipalities 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 staialdvnot 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
(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 unaat®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

Lack of funds would also be the reason for postpgnihe achievement of good water
status in 25 water bodies affected by diffuse adfcal pollution.

Natural conditions which prevent attainment of wate protection objectives

125. Four lakes and ponds at risk due to impacthffafse pollution will not be able to
achieve good ecological status and good ecologm&ntial during the first cycle of the
implementation of the Management Plan because iepatiutant input to water bodies
is stopped, good ecological status/potential mayfegtained due to resuspension of
pollutants accumulated in bottoms sediments. Se#rning processes in standing
waters and low-drainage water bodies are much sldhen in the ecosystems of
flowing water bodies. Self-restoration of more in@plogical quality elements, such as
macrophytes and fish, is an especially slow pracéssordingly, it is proposed to
postpone the achievement of environmental objestiveler the Law of the Republic of
Lithuania on Water, which provides for a possipilito extend the deadline for
achieving the objectives when the achievementaesgnted by natural conditions. The
water bodies within the LielépRBD where such extension would be required are
Baltausii pond, Dvariiky pond, Ginkiny pond and Lake KaiieZeras.

The scheme for assessing the degree of achievahgabd ecological status in all 123
water bodies at risk is demonstrated in Figure™¥ number of water bodies where
the achievement of good ecological status is tpdstponed is provided in Tables 85
and 86.
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1. Achievement of objectives i

. : Objectives will be
 —— .
water bodies at risk by 2015 Achieved ir42 watel bodig

np
[
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, its cause or
- \ impact of the technical
measures — 29 rivers and 6
b lakes

|

3. Failure to achieve for
reasons of disproportionate
costs

Inability to afford and to

yes accept — 43 water bodies g
———————| risk due to the river bed
straightening and 25 water
bodies due to agricultural
nollition

—

Insufficient time for

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

4., Failure to achieve becauss
of natural conditions

D

Figure 44. 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. Lielug RBD is a transboundary river basin district heaaelevant issue here is
transboundary pollution. Pollution loads generatedthe territory of Lithuania are
transported to Latvia by the riversi®h, Nemualis and small tributaries of the Lielép
The average annual amounts transported from Liiauarthe neighbouring country are
estimated at about 1905 tonnes of BON42 tonnes of ammonium nitrogen,
6 882 tonnes of nitrate nitrogen and 77 tonnestal phosphorus.

There are 19 river water bodies within the Liéll®BD which flow out to the Latvian
territory or flow along the Lithuanian-Latvian berd These are transboundary water
bodies (see Table 87). All transboundary water é®dn the Lielup RBD were
designated as water bodies at risk: 8 water badées identified as being at risk due to
a significant impact diffuse agricultural pollutio — due to an aggregate impact of
diffuse agricultural pollution, 1 — due to an aggat impact of point and diffuse
agricultural pollution, 1 — due to an aggregate astpof bed straightening point and
diffuse agricultural pollution, 1 water body sufférom a significant impact bed
straightening impact, and 2 water bodies fail gamblogical status by biological
parameters but the reasons of the failure are mowh.

7 transboundary water bodies are heavily modifiedlewbodies. The ecological status
of 6 water bodies is moderate, 6 water bodies aippar ecological status. 6 heavily
modified water bodies are at ecological potential & — at bad ecological potential.

One of the main reasons of the failure to achievedgecological status/potential in
transboundary water bodies is high concentratidneitoate nitrogen generated as a
result of diffuse agricultural pollution. Pollutian Lithuania prevents achievement of
good ecological status and good ecological poteintiavers situated on the territory of
Latvia, where many rivers of the LieleRBD are considered to be at poor or even bad
ecological status and potential. It has been astadd that only 13 rivers in Latvia of all
river water bodies in the LielégpRBD meet the good ecological status and good
ecological potential requirements. Diffuse agrictdt pollution is an urgent problem in
both Lithuania and Latvia hence the countries &arpng to implement supplementary
measures to reduce this type of pollution.

Achievement of water protection objectives in wdiedies within the Lielup RBD is
provided in Tables 86 and 87 and demonstratedguargi45.
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Table 85. Measures and extension of the deadlinaclievement of water protection objectives inawvéodies in the LielupRBD
(water bodies in bold italics are transboundaryewhbdies)

Reasons of deadline extension
. suI;E)B\I/(I;r?gr?gry Uncertainty Uncertainty about the impact Ungigﬁltnty
Length Achievement of measures for . about the impact ;
WB code Sub-basin River | of WB, | Type | HMWB |water protection - Uncertaint |~ o0 river bed technical
km objectives achievement of y about straightening and | PP Water Point feasibility to
water protection  status lack of abstraction| pollution reduce
objectives affordability p‘g)'l‘;fu”ﬂsc‘fn
Miisa 5 Deadline
410100011 MuSa 12.8 1 0 extended 1
410100012| Musa Musa 15.2 2 1 Until 2015 1234
MiuSa Muasa Deadline
410100013 35.4 2 0 extended 1
Misa MasSa Deadline
410100014 345 5 0 extended 1
410100015 Musa Musa 16.9 4 0 Until 2015 1234
410100016 Musa Masa 15.8 5 0 Until 2015 1,2,3,4
MiuSa Deadline
410100701 Vilkvedis 15.7 1 0 extended 1
Misa Deadline
410101201 Voverkis 194 1 0 extended 1
410102101 Musa Kulpé 5.1 1 1 Until 2015 1
MiuSa Deadline
410102102 Kulpé 7.6 1 0 extended 1 1
MiuSa Deadline
410102103 Kulpé 14.1 1 0 extended 1
Misa Deadline
410102104 Kulpé 5.7 1 0 extended 1 1
MiuSa Deadline
410102121 Vijol é 6.8 1 0 extended 1 1
MiuSa 5 Deadline 1
410102901 Siladis 28.5 1 1 extended 1
Misa Deadline
410103601 Pala 20.4 1 0 extended 1
410104301| Musa Kruoja 13.0 1 1 | Until 2015 1234
410104302| Musa Kruoja 25.3 3 0 Until 2015 1234
Misa Deadline
410104303 Kruoja 18.2 3 0 extended 1
Misa Deadline
410104441 Obek 3.8 1 0 extended 1
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Envisaged

Reasons of deadline extension

Uncertainty

Uncertainty about the impact

Uncertainty

. supplementar
Length Achievement of m?egsures fory U aint about the impact ta?]oyt |
WB code Sub-basin River | of WB, | Type | HMWB |water protection . neertaint | ¢ e river bed echnica
achievement of ;
km objectives Ofyabout | ightening and | Hpp Water Point | feasibility to
watet; protection  status lack of abstraction| pollution reduce
objectives i
) affordability p‘z')'l‘;fu“tisc‘fn
Misa Deadline
410104442 Obek 10.7 1 0 | extended 1 1
MiuSa Deadline
410104443 Obek 26.5 1 0 extended 1
MiuSa Deadline
410104531 Veézge 33.1 1 0 | extended 1 1
410105101| Musa Daugyver 15.5 1 0 Until 2015 1
MisSa Deadline
410105102 Daugyver 20.0 1 0 extended 1
410105103 Musa Daugyver 23.6 1 0 Until 2015 12,34
410105104 Musa Daugyver 10.4 3 0 Until 2015 1,234
410105381| Musa Ramyt 28.1 1 1 Until 2015 1234
Misa Deadline
410105391 EZeklé 12.9 1 0 | extended 1
410105392 Musa Ezeklé 20.1 3 0 Until 2015 1
MiuSa Deadline
410105393 EZeklé 9.2 3 0 extended 1
410106101 Musa Ladmuo 18.2 1 1 Until 2015 1,234
410107301| Musa MaZupe 29.2 1 1 Until 2015 1
410107302| Musa MaZup: 8.7 3 0 Until 2015 il
MiuSa Deadline
410107441 MeSkerdys 18.7 1 0 | extended 1
410108501 Musa Lévuo 16.9 1 1 Until 2015 1
410108502 Musa Lévuo 31.4 2 0 Until 2015 1.2
410108503 Musa Lévuo 82.3 5 0 Until 2015 1,2,3,4
410108591 Musa Mituva 10.3 1 1 Until 2015 i
410108592 Musa Mituva 3.8 1 0 Until 2015 i
410108871 Musa Kupa 17.2 1 1 Until 2015 12
410108872| Musa Kupa 8.7 3 0 Until 2015 12
MiuSa Deadline
410108991 Skodinys 7.4 1 0 extended 1
410108992 Musa Skodinys 6.2 1 0 Until 2015 1,2
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Reasons of deadline extension
Envisaged ; ; i
supplemgntary Uncertainty Uncertainty about the impact Uncirtaltnty
Length Achievement of . about the impact abou
. . . measures for Uncertaint p tech |
WB code Sub-basin River of WB, | Type | HMWB |water protection - of the river bed echnica
achievement of ;
km objectives Ofyabout | ightening and | Hpp Water Point | feasibility to
watet; protection  status lack of abstraction | pollution reduce
objectives i
J affordability p‘g)'l‘;fu”ﬂsc‘fn
Misa Deadline
410109231 Suosa 9.7 1 0 extended 1
410109232 Musa Suosa 5.5 1 0 Until 2015 1
410109351 Musa VieSinta 5.9 1 0 Until 2015 1
410109352 Musa VieSinta 9.0 1 1 Until 2015 1
410109353 Musa Vieginta 12.7 1 0 Until 2015 1
MisSa Deadline
410109441 VaSuoka 18.8 1 0 extended 1
410109442 Musa Vasuoka 5.2 1 0 Until 2015 1
MiuSa Deadline
410109443 VaSuoka 7.3 1 0 | extended 1
Misa Deadline
410109621 Marnaka 22.7 1 0 extended 1
410109961| Musa Amata 20.6 1 1 | Until 2015 1,234
410110291 Musa Zasa 16.6 1 1 Until 2015 1,234
410110451) Musa [stras 28.4 1 1 | Until 2015 12
410110452| Musa Istras 13.4 1 0 Until 2015 1.2
Misa Deadline 1
410110531 Svalia 36.6 1 1 extended
MiuSa Deadline
410111201 Pyvesa a7.7 1 0 | extended 1
410111202| Musa Pyvesa 33.8 2 0 Until 2015 1
410111203 Musa Pyvesa 16.5 3 0 Until 2015 1,234
410111551 Musa Orija 19.2 1 1 Until 2015 1234
410111552| Musa Orija 135 1 0 | Until 2015 1234
MiuSa Deadline 1
410112101 JieSmuo 20.6 1 1 | extended
Misa Deadline 1
410112102 JieSmuo 7.7 1 0 extended
Misa Deadline 1
410112401 Tatula 35.2 1 1 extended 1
MiuSa Deadline 1
410112402 Tatula 10.3 3 0 extended
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Reasons of deadline extension

Envisaged
supplementary

Uncertainty

Uncertainty about the impact

Uncertainty
about

Length Achievement of . about the impact ;
WB code Sub-basin River | of WB, | Type | HMWB |water protection| caoures for] Uncertaint | “ o " bed technical
achievement of ;
km objectives Ofyabout | ightening and | Hpp Water Point | feasibility to
watet;.pr?.tectlor status lack of abstraction | pollution reduce
objectives i
) affordability diffuse
pollution
Misa Deadline 1
410112403 Tatula 7.6 3 0 extended
MiuSa Deadline 1
410112404 Tatula 11.4 3 0 extended
410112471| Musa Vabala 13.7 1 1 Until 2015 1234
MisSa Deadline 1
410112631 Juodupg 23.7 1 0 extended 1
410112751| Musa Upyte 19.8 1 1 Until 2015 1
410112752| Musa Upyté 8.4 1 0 Until 2015 1
MiuSa Deadline 1
410113301 Kamatis 17.9 1 0 extended 1
Misa Deadline
410114501 Ceriaukse 11.7 1 0 extended 1
Nemurtlis s Deadline
420100011 Nemurtlis 8.0 1 0 extended 1 1
Nemurtlis " Deadline
420100013 Nemurtlis 218 2 0 extended 1
Nemurtlis - Deadline
420100014 Nemurélis 99 6 2 0 extended 1
Nemurtlis - Deadline
420100015 Nemurélis 206 5 0 extended 1
Nemurtlis . Deadline
420100501 Laukupe 93 1 0 extended 1
Nemurtlis , Deadline
420100502 Laukupe 19.0 1 0 | extended 1
Nemurtlis . - Deadline
420101101 Vingeriné 74 1 0 extended 1
Nemurtlis . - Deadline
420101103 Vingeriné 8.1 1 0 extended 1 1
Nemurtlis . Deadline
420101161 BerZiena 216 1 0 extended 1
Nemurtlis . Deadline
420101801 Vyzuona 37 1 0 extended 1
Nemurtlis . Deadline
420101803 Vyzuona 295 2 0 extended 1
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Reasons of deadline extension

Envisaged
supplementary

Uncertainty

Uncertainty about the impact

Uncertainty
about

Length Achievement of . about the impact ;
WB code Sub-basin River | of V\glgB, Type | HMWB |water protection| casures for| ‘Uncertaint of the river t?ed technical
km objectives achievement of y about straightening and Water Point feasibility to
water protection  status g g HPP | abstraction pollution reduce
objectives lack of diffuse
affordability ;
pollution
Nemurelis Deadline
420101921 Juodupg 6.3 1 0 extended 1
Nemurelis Deadline
420103101 Nereta 253 1 0 extended 1
420105721| Nemurelis Agluona 14.0 1 1 Until 2015 1
420105722| Nemurtlis Agluona 7.9 1 0 Until 2015 1
Nemurelis . Deadline
420106391 A. Gene 22.0 1 0 | extended 1
- - Deadline
420106531 Nemuitis Z. Geng 205 1 0 extended 1
Lielupe Small Deadline 1
400100101| Tributaries Yslykis 19.2 1 1 extended
Lielupé Small Deadline 1
400100221| Tributaries Maudiuvis 17.2 1 0 extended 1
Lielupe Small Deadline 1
400100331]| Tributaries Ploné 18.3 1 0 extended 1
Lielupe Small Deadline 1
400100461| Tributaries Berztalis 215 1 0 extended 1
Lielupé Small Deadline 1
400100462| Tributaries Berztalis 6.5 1 0 | extended
Lielupe Small Deadline 1
400100463| Tributaries Berztalis 5.7 3 0 extended 1 1
Lielupe Small 5 Deadline 1
400101101 Tributaries Svitinys 29.0 1 1 extended
Lielupe Small Deadline 1
400101281 Tributaries Virsytis 27.1 1 1 extended
Lielupe Small 5 Deadline 1
400101601| Tributaries Sesey 14.9 1 1 extended
Lielupe Small Deadline 1
400101701| Tributaries Vigiuvis 27.0 1 1 extended
Lielupe Small Deadline 1
400101702| Tributaries Vir éiuvis 8.2 2 0 extended 1
Lielupé Small Deadline 1
400101811| Tributaries ASvine 25.4 1 1 extended
Lielupe Small Deadline 1
400101941 Tributaries Audruveé 28.7 1 1 extended
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Reasons of deadline extension

Envisaged
supplementary

Uncertainty

Uncertainty about the impact

Uncertainty
about

Length Achievement of . about the impact ;
WB code Sub-basin River | of WB, | Type | HMWB |water protection| caoures for| ‘Uncertaint of the river l?ed technical
km objectives achievement of y about straightening and Water Point feasibility to
water protection  status g g HPP | abstraction pollution reduce
objectives lack of diffuse
affordability ;
pollution
Lielupé Small Deadline 1
400102501| Tributaries Platonis 21.3 1 0 | extended 1
Lielupe Small Deadline 1
400102502| Tributaries Platonis 6.1 1 1 extended
Lielupe Small Deadline 1
400102691| Tributaries Sidabra 14.2 1 1 extended 1
Lielupé Small Deadline 1
400102692| Tributaries Sidabra 19.4 1 1 | extended
Lielupé Small . 1
400103201] Tributaries | Swts 289 | 1 g | s
Lielupe Small . 1
400103202| Tributaries | Swté 261 | 3 T
Lielupé Small Deadline
400103521| Tributaries Vilkija 29.2 1 0 extended 1
Lielupé Small Deadline
400103711| Tributaries Lanka 17.1 1 0 extended 1
Lielupe Small Deadline
400103721| Tributaries Swtele 17.9 1 0 extended 1

* Supplementary measures:
1 — National agricultural pollution reduction megesi

° manure management in small farms,
o fertilisation plans in farms with more than 10 Haitilised land,

° revision of the manure absorption capacity cokffit;

2 — More favourable conditions to use support sg@seunder the RDP;
3 — Compensatory scheme for the application oilitation norms 20% lower than the optimal one;
4 — Compensatory scheme for the sowing of sandyr@red soils with catch crops.
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Table 86. Achievement of water protection objediirewater bodies at risk in the category of lakethe Lielug RBD

Reasons of deadline extension

Achievement of | Uncertainty Uncertainty about ;
WB code Sub-basin Lake Length of Type | HMWB | water protection about achievement of good Unc_ertamty ?"‘.’9“‘
WB, km S . technical feasibility to
objectives pollution status after removal of .
) reduce the impact
sources the impact
441040010 | Nsa Lake Talksa| 0576 2 o | Deadline 1
extended
441040012 | M0S2 Lake Rekyva 1.19 1 1 | Deadline 1 1
extended
441040020 MusSa ijlke Kairiy 0.833 1 0 Deadline 1
ezeras extended
340050001 MiSa Dvariuky 1332 1 1 Deadline 1
pond extended
340050046 MiSa Ginkiny 1.049 1 1 Deadline 1
pond extended
- Lake Deadline
442030022 | Nemuis Notigak 0.916 1 0 extended 1
442030032 | Nemutis | Lake Skaist | 0.578 1 o | Deadline 1
extended
442040060 | Nemutis | S2Ke Kilwdiu |5 go0 1 o | Deadline 1
ezeras extended
Lake Deadline 1
442040061 | Nemuiis Sirvénos 3.201 1 0 extended
ezeras
Lielupe Baltausi Deadline 1
340050020 | Small Sond st 0.801 1 1 | extended

Tributaries
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Achieving the goals of water protection
in Lielupe RBD surface water bodies
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Figure 45. Achievement of water protection objeesivn surface water bodies in the LigilBD
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CHAPTER VII . SUMMARY ECONOMIC ANALYSIS OF WATER USE

SECTION I. GENERAL OVERVIEW OF THE SITUATION

127. With the area of 8 940 Knthe Lielug RBD constitutes 13.7% of the total area of
the country and is the second largest river bagtrict in Lithuania. The MSa Sub-
basin takes up 59% (5 296 Rnof the total area of the RBD. The remaining asea
shared by the LielupSmall Tributaries Sub-basin (1 902 ¥nand Nemuslis Sub-
basin (1 751 kif). Most of the population (188 thousand) live i thiaSa Sub-basin
and the total number of the population in the Lpel®BD is 387 270, which is 11.5%
of the total population in the country. The densifythe population varies from 24
inhabitants per kfin the Nemualis Sub-basin to 55 inhabitants perim Masa Sub-

basin.

The Nemualis Sub-basin situates 68% of Birzai district mupadity and 47% of
Rokiskis district municipality. MSa Sub-basin situates 79% of Kupiskis municipality,
62% of Pakruojis municipality, 32% of
municipality, 81% of Siauliai city municipality, 26 of Pane¥zys district municipality
and 9% of Panexzys city municipality; Lielup Small Tributaries Sub-basin contains
86% of Joniskis municipality, 38% of Pakruojis meipality, 10% of Pasvalys
municipality and 6% of Siauliai district municipeli

Birzai muipality, 90% of Pasvalys

Table 87. Comparison of the general indicatorour RBD, 2008

Lielupeé Lielupeé Nemunas . .

Venta RBD RED 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 7138 3 375 618
Density of population 35 43 31 56 52
Share of the total number of 6.5% 11.5% 1.79 80.3%  100%
population in Lithuania, % ' ' ' '
Total GDP, LTL million 5 935.07 9114.13 1629.021 #50.48338 98 138.f
Share of GDP in the RBD from o o o o !
the national GDP 6.0% 9.3% 1.7% 83.0% 100%
GDP per capita, LTL 26 97 23534 28 314 30 050 7230
Average disposable monthly 884 882 869 1013 o8l
income per household member
Working-age population 130 725 230 374 37 149 181126 2209 525
Registered unemployed population A
(April 2010) 22 251 32 193 5 500 247180 307 124
Share of registered unemployed
population from working-age 17.0% 14.0% 14.8% 13.6% 13.9%
population
Total water consumption,
thousand rf 2009 11 304 10 658 1916 758 3390993 53297113

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

distribution in individual RBD

The data in Table 87 demonstrates that GDP in tekipe RBD in 2008 totalled to
LTL 9 114.1 million, which accounted for 9% of thational GDP. The GDP share per
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capita was LTL 23534, which is a little lower théme Lithuanian average. The
indicator only slightly varies in individual sub-<ia.

The average monthly disposable income per househetdber in the LielupRBD in
2008 was lower than the national average and ¢otatth LTL 882, meanwhile the
national average in 2008 was LTL 987 per househwdhber. Registered unemployed
population in the Lielup RBD in 2008 accounted for 14% of the total workage
population, which is approximately the same asatrerage national figure.

The annual water consumption in the LigdtpBD in 2008 totalled to 10 658 thousand
m®, which is 0.2% of the total water consumption ithuania. Apart from the water
volume consumed for energy purposes, the waterucopison in the Lielup RBD
accounts for 5.1% of the total consumption in Lé&hia. The highest consumption is
registered in the household sector. The distrilbutibwater consumption by sectors is
provided in Figure 46 below.

Other purposes

Energy 2% 1%
Fisheries 14%

Agriculture 2%

Industry 19%

Households 62%

Figure 35. Water consumption in the LiedupBD in 2009
Source: Statistics Lithuania. The chart was drawthie Expert

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

There is no untreated wastewater discharged innseagor municipalities within the
Lielupe RBD (Birzai, Rokiskis, Kupiskis, Pasvalys, Siaulieity, Pakruojis and
Joniskis) (the respective national figure is 0.3%Qwever, the treatment quality is
insufficient: 82% of wastewater in 2008 was treaedow the established standards
meanwhile in Lithuania this figure is 27% (excluglwastewater which is generally not
subject to treatment). Since wastewater from Siaulty accounts for the largest share
in the total wastewater volume and this wastewate?008 was treated insufficiently,
the percentage of improperly treated wastewaté¢hisaRBD is very high. It should be
noted that in 2007 insufficiently treated wastewatenstituted only 22% because
wastewater from Siauliai city was treated to tremdard.
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treated to the standard insufficiently treated

Figure 47. Level of treatment in seven municipadtin the Lielup RBD in 2008
Source: Statistics Lithuania. The chart was drawthie Expert.

SECTION II. ANALYSIS OF ECONOMIC SECTORS

128. An analysis of sectors related to and affgctihe use of water resources
demonstrated that the main drivers of the majosqunees on surface water bodies
include households, industry, energy, agricultund &sheries. The main sources of
pollution identified in the Lielup RBD are municipal and industrial wastewater and
agricultural pollution. Also, as already said, ab@Q km of rivers are water bodies at
risk due to an impact of HPP (four HPP).

Monitoring and modelling data shows that supplemgnmeasures due to excessive
amounts of nitrogen and phosphorus in wastewagereguired in respect of two point
pollution sources. Pollution or its source is noffisiently clear in eleven sites hence
studies will be required to examine the situation.

No water bodies at risk due to hazardous substdreesbeen identified. The length of
hydromorphologically altered rivers as a resulswightening, which was carried out
back in Soviet times, totals to 1 321 km. The swctehich generate major loads on
water bodies are discussed in more detail below.

Differently from countries with insufficient wateesources, Lithuania little depends on
water resources, which do not have any significgafltence on the selection of an
economic activity (except for activities directlgrmected with water resources, such as
hydropower and navigation) or place of residendee &nalysis of pressures given
above, economic activities and supplementary measequired in the LielépRBD as
described further in the text demonstrated thairtpat of agriculture, which generates
relatively higher loads on water bodies, to the G®Rwer than the input of industry,
which has a lower impact on water resources. Rofligenerated in the process of other
activities is more or less proportionate to thenexnical product produced thereby.

Households

129. The household sector is one of the most irapbrisers of water resources. In
2008, the average consumption of water by one meofoe household connected to a
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centralised network in Lithuania was 63 litres pexy’. The consumption in BirZai
district was 63 litres per day, in RokisSkis digtrie 45, in KupiSkis district — 50, in
Pasvalys district — 45, in Siauliai district — 42 Pakruojis district — 50 and in Joniskis
district — 49 litres per day per household membée average daily consumption by
one inhabitant serviced by seven water supply comepaotalled to 58 litres in 2008.

The precise figure on wastewater discharges bydimlds and by industries cannot be
provided because the majority of industries emiirthwastewater to the same
wastewater treatment facilities. The analysis wasdacted on the assumption that
wastewater volumes discharged by households andstinels are proportionate to the
amounts consumed by these sectors. Comparisoruseholds and industry shows that
consumption by households within the LigduRBD is 2.4 times higher than the
industry sector. The annual water consumption byshbolds in seven main
municipalities in the Lielup RBD accounts for 57.4% of the total water consuompin
the RBD.

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

The number of people in households connected tervgatpply networks by the main
water supply companies within the LietuBBD is provided in Table 88.

Table 88. Percentage of population connected tenvgaipply and sewerage networks in
the Lielug RBD, 2009

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

1 85 85
2 81 69
3 80 46
4 69 58
5 46 34
6 29 29
7 58 41
In Lielup ¢ RBD on average 71 89

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 all mainionpatities of the Lielup RBD from
the Financial Perspective 2007-2013. Table 89 ges/data on the planned investment
projects including the required costs.

! Report of the National Control Commission for Bs@nd Energy, 2008
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Table 82. National projects in the LieupBD in 2007-2013

Municipality Settlement Planned works _ E
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Kupiskis distr. | Kupiskis 1 4.2 4.8 16.744
AuksStupenai 3.4 1.0
Pakruojis distr| Pakruojis 1 6.4 3.5 1 31.0
Linkuva 1 10.5 6.1
Pasvalys distr.| Pasvalys 3.3 0.7 P.8
Radviliskis Radviliskis 3.1 3.0 3.146
distr.
Siauliai city Siauliai 25.0 23.0 7210
Siauliai distr. | Siauliai 1 20.41
Ginkanai 12.2 3.9 4.3 4.0
Siauliai distr. | Kairiai 11.0 2.9 8.7 2.1 19.04
Vijoliai 1.9 1.9
BirZai distr. Birzai 18.0 5.9 16.7]3
Rokiskis distr. | Rokiskis 11.1 3.1 9.94
Joniskis distr. | JoniSkis 8.0 7.1 15.1
Joni3kis distr. | Zagar 1 15.0 12.4 22.7
TOTAL 1 4 133.1 6.8 92.3 6.1 1 229.61

Source: List No. 01 under Measure No. VP3-3.1-AMM0IRenovation and development of water
supply and wastewater treatment systems”

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

services.

The tariffs of water supply and wastewater manageraethe main water suppliers in

the Lielug RBD are given in Table 90 below.

Table 90. Tariffs of water supply and wastewatemaggement in the LielypRBD,

2010, LTL/n?, incl. VAT

Tariff of water supply Tariff of wastewater Total tariff
Water supply management
company for for for for for for
customers | subscribers | customers | subscribers | customers | subscribers
BirZzy vandenys 2.81 2.77 5.26 5.22 8.07 7.99
Joniskio vandenys 2.96 2.89 5.74 5.6 8.7 8.49
Kupiskio bup tkis ir |, o 2.9 439 4.28 7.35 7.18
vandentiekis
Pakruojo 2.81 28 454 453 7.35 7.33
vandentiekis
Pasvalio vandenys 1.78 1.78 2.63 3.7 4.4] 5.48
Rokiskio vandenys 2.01 1.98 3.38 3.34 5.39 5.32
Siauliy vandenys 3.45 3.39 3.18 3.12 6.63 6.51
Source: Water supply companies
Industry

130. Industries in the LielgpgRBD consume abut 20% of the total volume consumed
this river basin district. AlImost half of this ammius used up by companies in Rokiskis

district.
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The highest percentage of companies (excludingipuititutions, trade companies,
companies providing other services, or similar cam@s) is operating in
manufacturing — almost 11% (Figure 48). Accordiaglte data provided by Statistics
Lithuania by counties and adjusted for municipadti about 6 200 companies were
operating in seven municipalities of the LietUpBD in 2008.

4.1%

B Hunting, agriculture, fisheries,

,0-1% 10.9%
' forestry

5.5% - .
H Mining and quarrying

Manufacturing
B Supply of electricity, gas and wate
B Construction

Other

\79.0%

Figure 48. Distribution of companies by industiieshe Lielug RBD, 2008
Source: Data of Statistics Lithuania by countiesjged by the Expert

During the project “Identification of substancesigarous for the aquatic environment
in Lithuania”carried out in 2006, examination of hazardous sulegts discharged with
wastewater was performed in various wastewaternteat facilities. The findings
revealed that a few hazardous substances of cqonoamely, phenols and their
ethoxylates, polycyclic aromatic hydrocarbon, oan compounds and phtalates (in
addition to those which are monitored under thdadwal Monitoring Programme) were
detected in wastewater treatment plants of a fewso In the Lielup RBD, hazardous
substances were examined in effluents dischargead RokiSkis and Siauliai WWTP as
well as in the Nemuitis and MiSa at the border. No exceedance were detected in
discharges from Rokiskis and Siauliai WWTP. Amoohitdi-(2-ethylhexyl)phthalate
were disturbing in the Nemdims. No exceedances were registered in theaat the
border.

There are 16 companies in the LigluRBD which have been issued integrated
pollution prevention and control (IPPC) permitsblea91 below specifies the number
of installations subject to the IPPC requirementsrdividual types specified in the
IPPC legislation.

Table 91. Number of companies with IPPC permitstypes of installations in the
Lielupé RBD, 2008

Installation type | Number of installationg
M aSa Sub-basin
Large combustion installations with a rated thermplt exceeding 50 1
MW
Landfills receiving more than 10 tonnes per dawith a total capacity 3
exceeding 25 000 tonnes, excluding landfills oftineaste
Installations for the intensive rearing of poultvith more than 40 000 >
places for poultry
Installations for the intensive rearing of pigstwihore than 2 000 places 6
for production pigs (over 30 kg), or 750 placesdows
Nemunélis Sub-basin
Installations for the intensive rearing of pigstwihore than 2 000 places 5
for production pigs (over 30 kg), or 750 placesdows
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Installation type Number of installationg
Landfills receiving more than 10 tonnes per daith a total capacity 5
exceeding 25 000 tonnes, excluding landfills oftineaste
Treatment and processing of milk, the quantity dkmeceived being 1

greater than 200 tonnes per day (average value anrgual basis)
Lielupé Small Tributaries Sub-basin

Installations for the intensive rearing of pigstwihore than 2 000 places 1

for production pigs (over 30 kg), or 750 placesdows

Source: Data of regional environmental protectiepaitments. Distribution by sub-basins was carried
out by the Expert.

The amount of charges for pollution of the envireminand changes therein illustrate
the magnitude of pollution and its change.

The number of payers of charges for water pollutiod the payable amounts are given
in Table 92 below. Both the number of payers amdatmounts paid in 2008 went down
as compared to the figures of 2007.

Table 92. Payments of the water pollution chargéénLielug RBD

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

Birzai distr. 21 16 39 000 16 000
Rokiskis distr. 10 7 39 000 25 000
Kupiskis distr. 10 8 24 000 13 000
Pasvalys distr. 14 10 33000 24 000
Siauliai city 7 6 220 000 87 000
Pakruojis distr. 10 8 16 000 9 00(

Joniskis distr. 8 7 53 000 26 00(

Total 80 62 424 000 200 00D

Source: Database of pollution charges of the Mipist Environment

No consistency in pollution charges for any spec#ubstance has been notice in
Siauliai. In Joniskis district, payments for totéirogen account for the largest share of
all charges, the largest amount paid in Pakruagiict is for petroleum products. The
highest amounts in Birzai and KupisSkis districtsrevgaid for pollution with total
nitrogen and BOR also, as much as 25% of the charge for B@DBirzai district in
2007 was paid under a higher tariff, i.e. for theemdance of the allowable limit. Birzai
In addition to BOD, and Rokiskis districts are also facing pollutwith phosphorus.

Energy and dams

131. This sector is the main driver of alteratiohshe hydrological regime due to dams
and similar embankments, in many cases preventitagnaent of good ecological
status in water bodies.

There are three HPP in theiB&a Sub-basin. The key data on these HPP and thait p
are provided in Table 93.
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Table 93. HPP in the Ma Sub-basin

Municipality Pond River Distance to Installed Area of the | Height of
the mouth capacity, pond, kni | the head, m
kW
Kupiskis distr | StirniSkiai HPP Suosa 1.6 55 0.133 0.51
Kupiskis distr. | Akmenj Lévuo 85.6 35 0.094 not
available
Pakruojis distr.| Dvaiiky MiSa 81.1 494 0.75 4.5

Source: Website of the company AB Lietuvos eneragijd the Expert

HPP dams are always batrriers for local fish, aedotie in Dvariky pond also poses an
obstacle to potamodromous species. In additiomethee at least three large dams in the
Maga Sub-basin situated in Gimai (Malawnai) (1.12 knf), Bubiai (4.10 krf) and
Kupikis (8.28 krf).

One HPP is located in the Nentlia Sub-basin. The key data on the HPP and its pond
are provided in Table 94.

Table 94. HPP in the Neméiis Sub-basin

Municipality Pond River Distance to Installed Area of the | Height of
the mouth capacity, pond, ki | the head, m
kw
Rokiskis
distr. Ziobigkio Vingeriné 6.5 15 0.165 6.1

Source: Website of the company AB Lietuvos eneragjijd the Expert

This HPP dam is a barrier for local fish. In adufiti there is at least one large dam in
the Nemualis Sub-basin — a dam in Papilys (pond area 0.88.km

There are no HPP in the Lieku®mall Tributaries Sub-basin. However, there is one
large dam situated in Baltausiai (pond areas 0m8%) Wwhich is is a barrier for local fish.

It should be noted that over time the charactessif the ponds have become similar to
those of lakes.

Agriculture 2

132. Agriculture uses (affects) water resource®atly 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
accounted for 0.03% of the total water consumptitwen excluding water consumption
for energy purposes from the total water consumptibe share for agriculture would
still be as low as 0.7%.

% The majority of the data in the analysis of thei@dtural sector, such as distribution of agriou
holdings, water consumed for agricultural purposegicultural production, was recalculated obsagvin
the proportions of the distribution of agricultutahd in districts and respective basins and sudinba
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Figure 49. Water consumption for agricultural pug®in different RBD, 2009
Source: Environmental Protection Agency, the chaig drawn by the Expert

The amount of water consumed for agricultural psgzoin the Lielup RBD, like in
other river basin districts, totals to less thalP® of the total consumption in Lithuania.
Consequently, the sector of agriculture does netleny significant impact on the
amount of water resources in the LigduRBD. According to the data of Eurostat, the
area irrigated in Lithuania in 2007 totalled to4D%ha and in 2005 — to 4 420°h@he
irrigated areas in the Lielé@RBD provided in the Land Reclamation Cadastrel tota
about 1 500. Not all of these are suitable for dactically there were no irrigated
areas in 2001-2008. No significant abstractionusfexe water for agricultural purposes
is forecasted for the coming 5-10 years in Lithaadue to poor technical state of
irrigation systems and natural and economic cooaisti

The amount of water consumed for agricultural pegsoin the Lielug RBD totals to
246 thousand fwhich accounts for 2.3% of the total consumptiothe RBD.

Table 95. Water consumption for agricultural pugsy2009

Lielupé RBD
Nemurtlis MiuSa Sub- L!elupe_SmaII Lithuania
) ) Tributaries Sub-
Sub-basin basin :
basin
Consumption for agricultural 8.5 101.8 135.7 13813
purposes, thou. T

Source: Statistics Lithuania

One hectare of agricultural land in the LigdURBD consumes about 0.8fha, which is
similar to the national average (0.54/ha). The most intensive consumption of water is
observed in the LielupSmall Tributaries Sub-basin (1.2*fma of agricultural land). In
the Miasa Sub-basin, this indicator is 0.4,1im the Nemuslis Sub-basin — as low as 0.1
m>/ha of utilised agricultural land.

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

manure and mineral fertilisers.

% http://nui.epp.eurostat.ec.europa.eu/nui/show.de®et=tag00095&lang=en
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Fisheries

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

According to the data of the Fisheries Departmérh® Ministry of Agriculture, there
are 26 companies in Lithuania breeding fish in otttk total area of which makes
around 10 000 ha. The number of live marketable gsown in these ponds in 2008
totalled to about 3.76 thousand tonnes. It is fasésd that the number of ponds will not
be increasing because they need land and othex lavgstments, 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 aravgng. For the purpose of achieving
high production indicators, all measures intendediritensifying fish breeding were
used, such as feeding, pond fertilisation, preventnaintenance, etc. In 2008, fish
consumed 10 255 tonnes of fish feed, including 3 @Bines of ecological feed. The
average vyield in feeding ponds totalled to 853 &g/fhe production of aquaculture is
expected to grow in future.

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

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

The aquaculture sector is dominated by micro andllscompanies. Also, there are
more than 50 farms in Lithuania which engage in m@mcial aquaculture growing fish
in their ponds. Profitability of such companiedas/ (only 2-3 %) due to out-of-date
and inefficient technologies used and a short \&get period. Many ponds are filled
up using electricity which significantly increasexpenses of the fish farming
companies. Decrease of resources, seasonal figherdyibition to fish during certain
periods do not ensure a sufficient level of incoimethe fishermen. The owners of
aquaculture companies lack their own funds for @ien 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
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ecological fishery were issued to 15 farms with4b @a (the area of the stocked ponds
— 4940 ha).

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

There is one commercial pond fish farming compamythe Lielug RBD — UAB
Auksinis karpis situated in RokisSkis district, iie.the Nemuaslis Sub-basin. The area
of the ponds totals to 786 ha. The annual wateswmption by the company totals to
about 1 400 thousand®m

According to the data of the EPA, the quality pagters (BODR, Nia and Royia) Of
water released from fishery ponds seldom exceegdhmitted norms.

Recreation

134. There are 12 lakes and ponds larger thanr@?Grkthe MiSa Sub-basin. Most of
them are used for fishing and/or bathing. There Heebathing waters officially
designated pursuant to Directive 2006/7/EC of theopean Parliament and of the
Council of 15 February 2006 concerning the managemibathing water quality and
repealing Directive 76/160/EEC (OJ 2006 L 64, p:53J (Bathing Waters Directive):
Lévuo River in Panezys; Lévuo River in Pasvalys;dvuo River in Kupiskis; Apasa
River in Dauguvigio park in Birzai; Lake Indubas in Pyragiai, KuggkLake Silo
ezeras in Pasvalys; Lake:lva in Siauliai, Lake Arimaiy in Radvilidkis, Seduva
surroundings, Buli pond (Siauliai Sea) in Siauliai;, ®elis pond in Siauliai,
Eibariskiy pond in Radviliskis, L&y Il pond in PaeZeriai, Pakruojis, Rozalinfas)

Up to 95.5 thousand people can use five largestiparith an area larger than 0.5 %m
in the sub-basin (Dvarky, Ginkiiny, Kupiskio, Petraiiy and Sirénos) for recreation
purposes. The estimation is based on the assumgitaetnabout 55 % of the local
population use water bodies for recreation

No National Water Tourism Roufélsave been planned for theifh Sub-basin.

There is one pond larger than 0.5%im the Lielug Small Tributaries Sub-basin. No
bathing sites have been officially designated unlderBathing Waters Directive in this
sub-basin.

Baltausi; pond (the only pond larger than 0.5%imthe sub-basin) can be used by up to
950 people. The estimation is based on the assomfhiat about 55 % of the local
population use water bodies for recreation.

“ Source: Report on the implementation of the Bathiraters Directive to the European Commission
(MS Excel file).

®> Willingness to Pay Study in the Neris and ks 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..

® 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 Febru2809 (Zin, 2009, No._27-1075 The Plan was
commissioned by the State Tourism department agpigped by Vilnius Gediminas Technical University.
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No National Water Tourism Routes have been plafoethe Lielug Small Tributaries
Sub-basin.

There are four lakes and ponds larger than 05ikithe Nemualis Sub-basin. Most of
them are used for fishing and/or bathing. There fare bathing sites officially
designated in accordance with the Bathing Wateeddve: Lake Kildiy ezeras in
Birzai; Lake Sirénos in Jaunimo park, Birzai; central bathing siteLake Sirénos
ezeras in BirZai; Lake VyZuona in Rokiskis; Rok&skiond in Rokiskis.

Up to 600 people can use Papilio pond (the onlydpanger than 0.5 kfnin the sub-
basin) can be used by up to 950 people. The esbimist based on the assumption that
about 55 % of the local population use water boftiesecreation.

No National Water Tourism Routes have been plafoethe Nemualis Sub-basin.

WJFE Beaches and bathing sites in Lielupé RBD
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Figure 50. Beaches and bathing sites in the LieRIBD

Economic and social importance of sectors

135. A brief description of the main sector whi@naexert a negative impact on water
resources in the LielégpRBD demonstrates that there is no one specifitosechich
would be exerting a more significant impact on wakedies than others. The main user
of water in this river basin district is householdl6 river water bodies identified in 12
rivers within the Lielup RBD are water bodies at risk due to point pollutpyessures,
which in their turn are mainly determined by dontestastewater discharged from
WWTP of towns and settlements. Another significantirce of pollution of rivers is
surface (stormwater) runoff. No significant impadtindustrial wastewater on water
bodies in the LielupRBD has been identified.
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Economic importance of the said sectors is in a @yeracterised by such indicators as
the number of employees in the sector and valueddihdicators characterising the
importance of each sector are provided in Tablear@b97.

Table 96. Employed population in the LietgBD, 2008

Employed population, thousand
Municipality Hunting, agriculture} o, Indus | | Constr) | Servi|
Total fisheries, forestry try uction ces
Birzai distr. 14.56 1.5 10.8 3.34 23.0 1.81 D.0 348. 57.3
Rokiskis distr. 17.18 1.86 108 3.95 23.0 1/55 9.09.84 57.3
Kupiskis distr. 10.20Q 1.11 108 2.34 23.0 0{92 0.05.84 57.3
Pasvalys distr. 14.35 1.6 108 3.80 2B8.0 1.29 9.8.22 57.3
Siauliai city 57.67 893 155 10.42 18.1 6.46 11.31.81 55.2
Pakruojis distr. 12.45 198 15/5 2.25 18.1 140 211.6.87 55.2
Joniskis distr. 13.67 2.1p 15)5 2.47 1$.1 1,53 11.27.54 55.2
Total 140.09 19.09 13.6 28.07 20[0 1446 10.3 78.45 56.0

Source: Statistics Lithuania and experts’ calcatei
Table 97. Value added in the LiekigBD by industries, 2008

GDP and value added, LTL million

L Hunting,

Municipality Per capit agricultgre
LTL , fisheries, Const Services
Total thousand forestry % | Industry % | uction] % etc %

BirZai distr. 691.4 23.5 65.7 95 157.1 22.7 8b.2.31 383.5 5575
Rokiskis distr.]  815.5 23.5 779 95 1853 227 100.3 1p.3 452.4 5 b5.
KupiSkis distr.|  484.2 23.5 46.0 9.5 110/0 227 596 123 268.6 b5.5
Pasvalys distr,  681.3 23.5 64.7 9.5 15418 227 838 123 3779 555
Siauliai city 2704.8 23.4 2955 10}9 536.9 19.8 1.2 9.6| 16115 59.6
Pakruojis
distr. 584.0 23.8 63.8 10,9 115.9 198 5p.4 9.6 .B4759.6
Joniskis distr. 641.3 23.8 70{1 10.9 127.3 19.8 961.9.6 382.0 59.4
On average/in
total 6 602.5 23.1 683.3 103 138714 21.0 708.0.7103823.9] 57.9

Source: Statistics Lithuania and experts’ calcafati adjusting Panékys and Siauliai county data for
municipalities

The values of the indicators given above were oetaled using the data on former
counties. The figures in the tables demonstraté the most important sector by
employment, excluding the sector of services, dustry. The value added created in
2007 in the sector of industry, which employs 20Ralblabour force, totalled to 21%.

The economic importance of agriculture in Lithuaisissignificantly lower than that of
manufacture, trade, construction and some othdaorsecThe number of population
working in the sector of agriculture makes up acburl.2% of all working-age
population, creating more than 9% of the value ddteated in this river basin district.
Agricultural companies supply a significant shaf@weryday products to tradesmen or
processers and production of an in-kind econonhygkly important for the Lithuanian
countryside. Animals kept within the Lieley®BD account for 10% of the total number
of animals in the country.

Agricultural land in the Lielup RBD makes up 55% of the total area of the rivesirba
district and is larger than in other river basistdcts (Lithuanian average is 39%).
Agricultural land in the Lielup RBD constitutes 19% of the fund of such land in
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Lithuania. The share of gross agricultural prodarctin the Lielug RBD in the total
amount of Lithuanian production is 20%, of which%3s plant-growing production
and over 30% — animal husbandry production.

The value of gross agricultural production produsedne hectare of agricultural land
within the Lielug RBD is around LTL 2 963 per hectare, which is &amio the
Lithuanian average (LTL 2 865 per hectare of wdisagricultural land). The value of
agricultural production in this RBD totals to LTL466 million, which constitutes about
20% of the value of the total agricultural prodantproduced in Lithuania.

The Lielug Small Tributaries Sub-basin is dominated by laotent growing farms.
Water consumption for agricultural purposes is sgviétmes higher than the national
average, i.e. almost 1.23ha of agricultural land. Naturally, the value ofoss
agricultural production, which is mainly plant-griog production, in this sub-basin is
one of the highest in Lithuania and totals to LT483 per one hectare of agricultural
land (the national average is LTL 2 865 per hegtdrbe largest number of animals in
the Lielug Small Tributaries Sub-basin is held on small faraps to 10 ha (the
percentage of animals held on large farms overlE0 is as low as 4%).

The share of large agricultural holdings in thasel Sub-basin is a little lower than in
the Nemualis Sub-basin but larger than the national averddmre are more large
animal husbandry farms with over 300 LSU — aninkagt on such farms account for
around 30% of the total number of animals in thé-lsasin. Nevertheless, plant-
growing production per one hectare of agricultdead is twice higher than animal
husbandry production. Gross agricultural produci®m.TL 3 049 per one hectare of
agricultural land. The sub-basin accounts for 116f%he total agricultural production
in Lithuania.

The Nemualis Sub-basin is noted for large animal husbandryné where the number

of animals kept in farms with over 300 LSU makesi6f0. But here again the share of
animal husbandry production is not high — LTL 792 pne hectare of agricultural on

average, which is partially because of low densityanimals in this sub-basin (0.22

animal per one hectare of agricultural land).

In some areas, agriculture is important from theigd@oint of view. For example, in
the share of population working in the agricultussctor in the Lielup Small
Tributaries Sub-basin constitutes more than 21.6#all working-age population and
this percentage is higher than the national ave(8yE%). The number of people
working in the agricultural sector in thedSha Sub-basin constitute 9% and in the
Nemurelis Sub-basin — 16% of the total number of workage population. However,
the value added created in the sector of agrieilvithin the Lielug RBD is less than
10% of the total value added produced in the sidinba

CHAPTER VIIl. SUMMARY PROGRAMME OF MEASURES
SECTION I. INTRODUCTION

136. 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 scopelahned pollution reduction

" Note: relative workers are calculated and nopediple working in agriculture.
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measures, water quality monitoring data and mathieatamodelling results, water
bodies have been identified which will fail to conh to the good water status criteria
after the implementation of the main (basic) measi.e. the requirements laid down
in the key water directives). With a view to impepwhere possible, the status of such
surface water bodies, packages of supplementarguresa which are most effective
from both environmental and economic point of vieave been proposed.

137. An integrated programme of measures consistpecific measures or studies
suggested for the selection of supplementary meagsiuring later stages.

SECTION II. BASIC MEASURES

138. 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:

138.1. Bathing Waters Directive;
138.2. Birds Directive;

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

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

138.5. Council Directive 85/337/EEC of 27 June 1885he assessment of the effects
of certain public and private projects on the emwvinent (OJ 2004 special edition,
Chapter 15, Volume 1, p. 248) as amended by Dire@0D09/31/EC of the European
Parliament and of the Council of 23 April 2009 dw tgeological storage of carbon
dioxide and amending Council Directive 85/337/EEEJropean 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);

138.6. 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);

138.7. Urban Wastewater Treatment Directive;

138.8. Council Directive 91/414/EEC concerning tphlacing of plant protection
products on the market (OJ 2004 special editiomgp®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 ProdiGtsctive);

138.9. Nitrates Directive;
138.10. Habitats Directive;

138.11. Directive 2008/1/EC of the European Pamiianand 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 @inthe Council of 23 April 2009
on the geological storage of carbon dioxide and ralimg Council Directive
85/337/EEC, European Parliament and Council Dvesti2000/60/EC, 2001/80/EC,
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2004/35/EC, 2006/12/EC, 2008/1/EC and RegulatioB)(No. 1013/2006 (OJ 2009
140, p. 114-135(IPPC Directive).

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

introduction of the basic measures are relateddgb 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

140. Measures required for implementing the Comigyuegislation 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
of Lithuania transposing the EU
directive

Measure

Implementation costs
at the national level

Environment

Law on Environmental Impact

Environmental impact

No need of

Resolution No. 966 of the
Government of the Republic of
Lithuania of 17 August 2004 (Zin
2004, No. 130-4649; 2008, No.
109-4159);

Programme on the Inspection of
Dangerous Installations of the
Republic of Lithuania approved b
Order No. 1-528 of the Director g
the State Fire and Rescue
Department of 29 December 200

accident prevention

<<

(Zin., 2007, No. 3-143)

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 300
thousand
IPPC Rules for the Issuing, Renewal and\pplication of IPPC Acc. to preliminary
Directive Revocation of Integrated Pollution permits in all relevant | estimates in 2000,
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 in the Lielup
RBD 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 off reports and emergency| supplementary
Directive Industrial Accidents approved by| plans; measures for investments. One-time

expenditure until 2015

estimated on the basis
the potential number of
relevant documents to

prepared total to

LTL 150 thousand
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Key legislation of the Republic
of Lithuania transposing the EU
directive

Measure

Implementation costs
at the national level

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)

=]

D

Plant Law of the Republic of Lithuania | Control of the use of Investment costs until
Protection on Plant Protection (Zin., 1995, | plant protection 2015 estimated on the
Products No. 90-2013; 2010, No. 13-620).| products; application of| basis on the number of
Directive the Code of Good the existing plant
List of Active Substances which | Practice for Plant protection products and
May Be Contained in Plant Protection; studies and | their potential demand
Protection Products approved by| analyses of impacts of | total to
Order No. 3D-187 of the Minister| Plant protection LTL 1.91 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 15 thousand.
Bathing Lithuanian Hygiene Norm HN Monitoring of bathing | Costs of implementatio
Water 92:2007 “Beaches and Bathing | water quality; provision | of the Bathing Water
Directive Water Quality” approved by of information to the Monitoring Programme
Order No. V-1055 of the Minister| public on bathing water| for 2006—2008 were
of Health of the Republic of quality. estimated at about LTL|
Lithuania of 21 December 2007 Official desianation of 3 200 thousand,
(Zin., 2007, No. 139-5716); bathin siteg including water
) 9 ' f sampling, analysis and
Bathing Water Quality Monitoring Improvement of water training (LTL 2 700
Programme for 2009-2011 quality, restoratll_on of thousand), public
approved by Resolution No. 668 poo(rjw?tter quality to information measures
of the Government of the Republ cggo IS a us,t f and reporting to the
of Lithuania of 25 June 2009 . fve opment ot an Commission (LTL 500
(Zin., 2009, No. 80-3344) Information system. thousand). Maintenanc
of bathing sites in the
Lielupé RBD in 2010-
2015 will annually
require around LTL
104 thousand.
Birds Law of the Republic of Lithuania | Establishment of sites | Required investment
Directive on Protected Areas (Zin., 1993, | important for the costs for the
No. 63-1188; 2001, No. 108-3902)conservation of birds, | management of bird
development and habitats until 2015 total
General Regulations of Areas of | implementation of to ca. LTL 1.9 million
Importance for the Conservation | management plans for | ang operating costs —
of Hablt_ats or Birds approved by | protected areas ca. LTL 350 thousand.
Resolution No. 276 of the
Government of the Republic of
Lithuania of 15 March 2004 (Zin.
2004, No. 41-1335).
Criteria for the Screening of 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 iés Required investment
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Key legislation of the Republic
of Lithuania transposing the EU
directive

Measure

Implementation costs
at the national level

Directive on Protected Areas important for the costs for the
conservation of habitatg; 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 370 thousand,
operating costs — ca.
Criteria for the Screening of Areas LTL 760 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 | Of sewage sludge; for Sludge Managemen
No. 349 of the Minister of withdrawal/banning of | in Lithuania prepared
Environment of the Republic of | dangerous substances | py SWECO BKG, the
Lithuania of 28 June 2001 (Zin., required total costs are
2001, No. 61-2196; 2005, No. estimated at about LTL
142-5135) (LAND 20-2005) 300 million. The
amount planned to be
invested in the Lielup
RBD until 2013 totals
to about LTL 80
million. Annual
operating costs — LTL
2.4 million.
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 Bepublic 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 in the
Lielupe RBD will
require about LTL 230
million for investments
until 2015; operating
costs —LTL 4.6
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
Resolution No. 1076 of the

farms having more than
10 LSU; regulation of
crop rotation and

Government of the Republic of

estimated at ~ LTL 320
million for Lithuania.
The amount needed fo

D
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Key legislation of the Republic
of Lithuania transposing the EU
directive

Measure

Implementation costs
at the national level

Lithuania of 26 August 2003 (Zin
2003, No. 83-3792)

,fertilisation, promotion
of ecological farming,
establishment and
control of water
protection belts,
restoration and
establishment of
wetlands. Continuously

the implementation of
these requirements in
the Lielug RBD until
2015 totals to ca. LTL
70 million of
investment costs and ca.
LTL 700 thousand 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
24:2003 “Drinking water safety
and quality requirements”
approved by Order No. V-455 of
the Minister of Health of the
Republic of Lithuania of 23 July
2003 (Zin., 2003, No. 79-3606);

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

2006, No. 81-3217)

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

fluoride and iron
totalled to ca. LTL 100
million. However,
removal of iron, as of
an indicative paramete
is not obligatory under
the Drinking Water
Directive. Costs for the
expansion and
rehabilitation of
drinking water supply
systems in the Lielup
RBD from 2007 have
been planned together
with wastewater
management costs and
total to LTL 230
million; annual
operating costs — LTL
4.6 million.

Practical steps and measures for application of thprinciple of water costs

recovery as laid down in Article 9 of the WFD

141. Practical steps and measures for applicafitimegprinciple of water costs recovery
as laid down in Article 9 of the WFD and in the Lafvthe Republic of Lithuania on
Water are given in Table 99.
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Table 99. Practical steps and measures for applcatf the principle of water costs
recovery as laid down in Article 9 of the WFD

Relevant legislation Measures |
Methodology for the Pricing of Drinking WatérThe key measure for implementing Article 9 of the
Supply and Wastewater Management Servic@é-D is introduction of the cost recovery principle
approved by Order No. 03-92 of the Nationdbr all consumers. Such principle has already been
Control Commission for Prices and Energy of|2dnacted in the Law of the Republic of Lithuania on
December 2006 (Zin., 2006, No. 143-5455). | Water and the Methodology for the Pricing |of
Drinking Water Supply and Wastewater
Law of the Republic of Lithuania on Water Management Services approved by the National
Control Commission for Prices and Energy.

Law of the Republic of Lithuania on Drinking
Water Supply and Wastewater Management | |, aqdition, an informal working group far
) ] . coordinating development of the water management
Law of the Republic of Lithuania on Charges fprsystem, consisting of representative of the Migistr
State Natural Resources (Zin., 1991, No. 11-274¢ Environment, Association of Local Authorities jn

2006, No. 65-238p Lithuania, Lithuanian Water Suppliers Association
and the National Control Commission for Prices and
Law of the Republic of Lithuania on Energy, was established in March 2010 on |the
Environmental Pollution Charge (Zin., 1999, Noinitiative of the Ministry of Environment. It i$
47-1469;2002, No. 13-471 proposed to discuss issues regarding accounting of

depreciation of donated assets related to fost
recovery in this group.

The cost recovery level in the sector of publicewvat
supply and wastewater management in the Lielup
RBD estimated by way of direct comparison of
income and expenses totals to ca. 87%.

Table 100. Recovery of water supply and wastewai@nagement costs in individual
water supply companies in the LietuRBD in 2008 and 2009, %

Water supply and

wastewater Water supply company

management costs Lielupé

and income 1 2 3 4 5 6 7 RBD
2008 75 92 99 95 72 69 66 80
2009 85 83 103 99 97 83 71 87

Source: experts’ estimations on the basis of p@escost prices of water supply companies

142. The main reason of the failure to fully impkarhthe cost recovery principle in
many water supply companies is delay by municijealito approve tariffs covering the
costs.

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 planssissament of the forthcoming tariffs
and affordability, hence these plans are beliexeddve enhanced and to enhance
capacities of decision makers in the municipalitiesthis way the approval of tariffs
based on the cost recovery principle will becomeamifective.

143. Environmental costs are included in the cesbvery mechanisms through charges
for state natural resources and for pollution efénvironment.

144. 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
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of water resources in the tariffs of charges fateshatural resources and for pollution
of the environment.

Companies usually finance investments to the wsaetor with their own funds and
bank credits. The amount of subsidies to the wssetor in Lithuania is rather small.

Until 2007, EU structural support was granted teibess (industry included) under the
Single Programming Document 2004—2006 (SPD). Mbam tLTL 1.13 billion of the
support administered by the Ministry of Economy \ascated for the implementation
of 333 projects during that period. None of thdssywever, was related to the water
sector. Accordingly, the only source of importaf@ethe 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 wasraypgd for the funding of the water
sector in 2009.

Having in mind that industry creates more than LAQ billion of the value added,

internalisation of LTL 1-2 million (which is the amnt of subsidies granted during a
more favourable period 2007-2008), i.e. inclusidrsoch 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 congsare responsible for discharge of
certain hazardous substances to rivers, and to edtant. For this reason, the costs of
supplementary measures (if any) for the sectondb@istry cannot be compared to the
“external” pollution costs at the momént

Following the afore-said assumption that chargesstate natural resources and for
pollution of the environment reflect the externalvieonmental costs, it can be
maintained that the cost recovery level in theaeat industry is 100%.

145. The cost recovery estimation method usedhf®mpublic sector cannot be applied
for agriculture. The sector of agriculture is nat isnportant direct user of water in
Lithuania, the Lielup RBD included. An important component for estimasiois
diffuse agricultural pollution which is not includiéen water or 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 stuahesdata available on how much the
“value” of water bodies is reduced due to agriaaltupollution) hence another
estimating method could be applied. In such casbauld be assumed that “external”
costs are approximately equal to the agricultundlupon removal costs. This amount
in the Lielug RBD during the first stage of the Management Ridglhtotal to about
LTL 9.4 million every year until 2015. LTL 98 thaassd of this amount will have to be

® Deterioration of the environmental status is &dads “external costs” in our economic system. fifeie
costs appear when action or failure to act oneviddal or a group of individuals has a damaginge&ff
on other individuals or groups. Pollution meansatizg “external costs”. For example, when a factory
pollutes a river with untreated wastewater, the mstveam water users incur expenses related tchharalt
water treatment. The English equivalent “extergiéit sometimes used in other economic areas. It
means an external impact, i.e. a benefit or castexd by an action or process and incurred by & patt
related to that action or process.
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borne by the state for measures of control. Farméldave to fund the major part of
the costs — LTL 3.45 million. Such agricultural jptibn reduction measures would cut
down agricultural pollution in areas where it egatsignificant impact.

However, in some areas water bodies are more senwitagricultural pollution due to
natural conditions of the environment, such as tanoff, etc. In such cases pollution
by agriculture can be significant even when loagsiot exceed the allowed limits (i.e.
when they are not larger than in other places wlagecultural pollution is not
significant). It is proposed that such additionasts, which would be required in the
Lielupé Small Tributaries Sub-basin anduf& Sub-basin, are borne by the state
(through rural support programmes). These cos# totLTL 5.9 million and account
for 63% of the total costs required for the reductof pollution (LTL 9.35 million,
excluding the costs of controls). This means thatgolluter pays principle would be
implemented in all sub-basins with the cost recpvetalling to 37%because 63% of
the required costs will be covered with state silibsi

However, this is only an a priori assessment medawlne actual cost recovery level in
agriculture will be identified only in 2015 uponauation of farmers’ contribution to
the implementation of the measures.

Measures to meet the requirements of Article 7 othe WFD

146. Measures required to meet the requiremenfgtafle 7 of the WFD are given in
Table 101.

Table 101. Measures to meet the requirements oAl

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.
54-1963;

Relevant protection of water bodies

Procedure for Groundwater Monitoring by
Economic Entities approved by Order No. 1-190
of the Director of the State Geological Survey pf
24 December 2009 (Zin., 2009, No. 157-7130

Controls over abstraction and impoundment of waterand measures aimed at
economical and sustainable use of water

147. Controls over abstraction and impoundment afew and measures aimed at
economical and sustainable use of water are prdvid&able 102.

Table 102. Controls over abstraction and impoundroéwater and measures aimed at
economical and sustainable use of water

Relevant legislation Measure

Water abstraction Water abstracting entities report information oa th

Building Technical Regulation STR abstraction volume. The EPA stores information

2.02.04:2004 “Water Abstraction, water received in its data bases.

preparation. Basic provisions” approved by

Order No. D1-156 of the Minister of Companies which abstract, use or supply

Environment of the Republic of Lithuania of 31 groundwater or surface water are subject to retevan

March 2004 (Zin., 2004, No. 104-3848) permits. Permits shall specify the water source,
yielding capacity of the water abstraction facti
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Measure
af’/s, the volume of water abstracted, presence o
water accounting facilities, etc. and provide for
measures for rational water use and protection.

Relevant legislation
Rules of the Issuing, Renewal and Revocation
Integrated Pollution Prevention and Control
Permits

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.

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. 19-849)

ard
of

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.

Water impoundment:
Law of the Republic of Lithuania on Water

Standard Rules for the Use and Maintenancst

® Aleparate part of the Rules is devoted HPP ponds.

Ponds (LAND 2-95) approved by Order No.
of the Minister of Environment of the Repub
of Lithuania of 7 March 1995 (Zin 1997,

B3 he latest amendment of the Rules sets a deadli
IGor the introduction of automatic devices measuri
and registering the water level in HPP and requir

ne

ng
es

No. 70-1790 2004, No. 96-35632006, No. 101
3915;

er

performing measurements of discharges and wat
levels.

h

e
ohNe Resolution prohibits impoundments for any

fourposes in 169 rivers and their stretches.

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
(Zin., 2004, No. 137-4995)

a)

S

Measures intended to prevent or control potential charge of pollutants from
diffuse pollution sources

148. 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 ugdifteecessary.

Measures which prohibit unauthorised discharges opollutants directly into
groundwater

149. The Lithuanian Geological Survey issues perniar discharging pollutants
directly into groundwater bodies. The permittingqedure is regulated observing the
Procedure for the Inventory of Discharges of HaaasdSubstances into Groundwater
and Collection of Information Thereon approved hyl€ No. 1-06 of the Director of
the Lithuanian Geological Survey under the MinistfyEnvironment of 3 February
2003 (Zin, 2003 No0.17-770). There are no such dischargesttiirinto groundwater in
the Lielug RBD.

Summary of controls over point source discharges ahother activities with an
impact on the status of water

150. Pollution from point sources is regulated lne tWastewater Management
Regulation, Rules of the Issuing, Renewal and Ravme of Integrated Pollution
Prevention and Control Permits, and the SurfaceoRulManagement Regulation
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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

151. Activities of preparation for floods and elimtion of consequences thereof are
carried out observing the Civil Protection Law bé tRepublic of Lithuania (Zin., 1998,
No. 115-3230) and the Procedure for Flood Risk sssent and Management
approved by Resolution No. 1558 of the Governmétiie® Republic of Lithuania of 25
November 2009 (Zin., 2009 No.144-6376).

Pursuant to the said Resolution, the Ministry ofiEsnment has to:

151.1. draw up and approve preliminary flood riskessment reports not later than by
22 December 2011;

151.2. discuss and approve, if required, prelinyirfebod risk assessment reports and
amendments thereof not later than by 22 Decemb®8,26nd afterwards — every six
years;

151.3. draw flood threat maps and flood risk mapd submit these to the Government
of the Republic of Lithuania for approval not latean by 22 June 2013;

151.4. prepare flood risk management plans and subese to the Government of the
Republic of Lithuania for approval not later than22 June 2015.

Summary of measures implemented under Article 16 opriority substances

152. Summary of measures implemented under Arti@leon priority substances is
provided in Table 103.

Table 103. Summary of measures implemented undel@\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
OFlangerous substances in wastewater

Measures which prevent or reduce impacts of accidéa pollution incidents

153. 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 |dddvelopment of industrial accidents prevention
Investigation of Industrial Accidents and liquidation plans and emergency reports

Programme on the Inspection of Dangerous
Installations of the Republic of Lithuania approved
by Order No. 1-528 of the Director of the StateeRir
and Rescue Department of 29 December 2006
(Zin., 2007, No. 3-143)
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154. Legislation provides for measures requiredptevent leakage from technical
installations as well as to prevent and reduce atgpaf pollution due to accidental
incidents. Accidental incidents include storms,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 daogical potential in artificial or
heavily modified water bodies

155. So far, a potential impact of hydro technicahstructions (dams) and other
morphological alterations on river ecosystems awdr rbed processes has not been
adequately studied in Lithuania. Measures for todéych would ensure better
ecological conditions in hydromorphologically addrwater bodies include construction
of fish by-passes, which are regulated by Order BID-427 of the Minister of
Agriculture of the Republic of Lithuania of 25 Septber 2007 on the approval of the
List of Dams where Facilities for Fish MigratioreaRequired and of the List of Former
Dam Remains where Barriers for Fish Migration Hav@e Removed (Zin 2007, No.
102-4180.

Controls over artificial recharge or augmentation d groundwater bodies

156. These measures are not relevant for Lithuéeieause there is no artificial
recharge/augmentation of groundwater in our country

Measures for water bodies which are unlikely to adeve the environmental
objectives set out under Article 4

157. Lithuanian legislation provides for certainragations for water bodies where
water protection objectives cannot be achieved®dsproportionally expensive:

157.1. postponing of an objective (maximum until 2027adcomplishment thereof is
prevented by technical possibilities, disproporitencosts or natural conditions;

157.2. 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 objectwiisnot deteriorate the status of a water
body in question.

158. 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

159. Supplementary measures will be proposed faemzodies which will fail good

water status requirements after the implementatidnthe 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 statusd reduction of the impact of
recreation.
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Details of measures to avoid increase in pollutioaf marine waters

160. This provision is relevant only for water besliwithin the Nemunas RBD and,
partially, within the Venta RBD.

Measures to mitigate temporary deterioration in thestatus of water bodies if this is
the result of circumstances of natural cause or fame majeure which could not have
been foreseen

161. Measures for the prevention and mitigatiorpaifution arising from unforeseen
accidents (which are always unpredictable) haven evided for in the following
legislation:

161.1. Regulations on the Prevention, Responsentb lavestigation of Industrial
Accidents, and

161.2. 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
and the environment.

Effect of implementation of the basic measures

162. The implementation of the basic measures halle a minor but nevertheless a
positive effect on the status of water bodies. Tiegor beneficial measure will the

implementation of the Urban Wastewater Treatmenteddve and the Nitrates

Directive. The implementation of the requirementsother directives will be less

noticeable because many of them are only indireeligted to the improvement of the
status of water bodies.

Table 105. Summary implementation costs of thechasiasures

Costs
Directive Investment costs | Operating costs,| Annual costs,
until 2015, LTL LTL/year LTL/year
MaSa Sub-basin

Bathing Water Directive * q 68 10D 68 100
Birds Directive * 1 584 654 599 594 814 594
Drinking Water Directive together with the costsloé Nitrates Directive
Major Accidents Directive * 100 000 14 000
Environmental Impact Assessment Directive

* 70 000 70 00¢
Sewage Sludge Directive ** 72 178 000 2165 340 458 340
Urban Wastewater Treatment Directive *f 165 140 000 3302 800 17 700 80D
Plant Protection Products Directive * 1 288 (oo 0 0D0 254 00(@
Nitrates Directive ** 43 379 568 433 796 4 215 796
Habitats Directive * 177 950 641 513 665 513
IPPC Directive * 30 004 ( 4 000
Total ~ 283 880 000 7290 000 32 270 0p0O

Nemunélis Sub-basin

Bathing Water Directive * ( 18 160D 18 160
Birds Directive * 345 660 114 728 161 723
Drinking Water Directive together with the costsloé Nitrates Directive
Major Accidents Directive * 50 OOd) 7 000
Environmental Impact Assessment Direclive | 70 000 70 00¢




174

Costs
Directive Investment costs | Operating costs,| Annual costs,
until 2015, LTL LTL/year LTL/year

*
Sewage Sludge Directive ** 7 800 000 234 Q00 904 p
Urban Wastewater Treatment Directive *} 26 670 Q00 533 400 2 858 400
Plant Protection Products Directive * 332 000 05 67 500
Nitrates Directive ** 13 912 395 139 124 1352 124
Habitats Directive * 196 026 160 363 187 363
IPPC Directive * 12 00d ( 2 00p
Total ~ 49 320 000 1270 00D 5 640 000

Lielupé Small Tributaries Sub-basin

Bathing Water Directive * ( 18 16D 18 160
Birds Directive * 10 542 8 886 9 886
Drinking Water Directive together with the coststloé Nitrates Directive
Major Accidents Directive * 0 ¢ (
Environmental Impact Assessment Directive

* 70 000 70 00d
Sewage Sludge Directive ** D 0 0
Urban Wastewater Treatment Directive *f 37 800 Q00 756 000 4 052 000
Plant Protection Products Directive * 292 000 05 52 500
Nitrates Directive ** 12 387 907 123 819 1203 879
Habitats Directive * 25 168§ 68 874 71874
IPPC Directive * 8 000 0 1000
Total ~ 50 520 000 1 050 00D 5 480 000

Lielupé RBD in total

Bathing Water Directive * q 104 420 104 420
Birds Directive * 1 940 856 723 203 986 203
Drinking Water Directive together with the costgloé Nitrates Directive
Major Accidents Directive * 150 000 0] 21 000
Environmental Impact Assessment Directive

* 0 210 000 210 000
Sewage Sludge Directive ** 79 978 000 2 399 340 3792 340
Urban Wastewater Treatment Directive *} 229 610 000 4 592 200 24 611 20D
Plant Protection Products Directive * 1912 Qoo 5 0D0 374 000
Nitrates Directive ** 69 679 870 696 799 6 771 799
Habitats Directive * 399 144 870 750 924 760
IPPC Directive * 50 00( ( 7 000
Total ~ 383 720 000 9610 00D 43 380 0PO

Notes:

* Estimations of annual (annualised) costs weretas a 10 years service life.

** Estimations of annual (annualised) costs werseldlbon a 20 years service life.

Operating costs were estimated applying the folhgwhvestment percentage: Sewage Sludge Directive —
3%, Urban Wastewater Directive — 2%, Nitrates Oiikec— 1%.

SECTION Ill. OTHER PROGRAMMES ATTRIBUTED TO BASIC M EASURES

163. The following available programmes relateth®s management of water resources
can be attributed to basic measures:

163.1. Programme on the Reduction of Agricultural Pollnotiof 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);
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163.2. Strategy for the Use and Protection of Groundwitle2002—-2010 approved by
Resolution No. 107 of the Government of the RepudiLithuania of 25 January 2002
(Zin., 2002, No. 10-362

163.3. Programme on the Assessment and Use of Ground®Rasaurces for Drinking
Water Supply for 2007-2025 approved by Resolution 362 of the Government of the
Republic of Lithuania of 8 June 2006 (4i2006, No. 66-2436

163.4. Development Strategy for Drinking Water Supply &dstewater Management
for 2008-2015 approved by Resolution No. 832 of@wwernment of the Republic of
Lithuania of 27 August 2008 (Zir2008, 104-397%

163.5. National Strategy for the Implementation of the tddi Nations Framework
Convention on Climate Change by 2012 approved bgoRé&on No. 94 of the
Government of the Republic of Lithuania of 23 JagD08 (Zin, 2008, No. 19-638%

163.6. Lithuanian Rural Development Programme for 200720RDP) approved at
the EU Rural Development Committee on 19 Septer2ber;

163.7. Cohesion Promotion Action Programme approved by themmission
Resolution of 30 July 2007.

SECTION IV. SUPPLEMENTARY MEASURES

164. Supplementary measures have been propos#dtefbodies of water which will be
failing the good status requirements after the @m@ntation of the basic measures, and
their environmental and economic efficiency hasmnbessessed.

Supplementary measures have been discussed arabedojor the following key areas:
164.1. for reducing the impact of point pollution;

164.2. for reducing the impact of agricultural patn;

164.3. for mitigating and regulating hydromorphabad changes;

164.4. for additional research.

The most important measures for the attainmentaafdgecological status in water
bodies within the Lielup RBD are measures to reduce agricultural pressanes
mitigate hydromorphological changes

Measures to reduce point pollution

150. There are 16 river water bodies in the LielRBD identified as water bodies at
risk due to an impact of point pollution which neagplementary measures in order to
achieve good ecological status/potential. Such m@idies at risk were identified in the
rivers Kulp, Vijolé, Siladis, Kruoja, Obe| Vézge, Daugyver, Tatula, Nemuélis,
Laukupe, Berztalis and Sidabra. The achievement of wateteption objectives in all
these water bodies is postponed either due to tdckunds for implementing the
proposed water reduction measures by 2015 or gfeodkdata to be able to identify the
pollution reduction demand.

Estimations indicate that the KélfRiver may still be failing the requirements foroglo
ecological status after the implementation of tlesid measures under the Urban
Wastewater Treatment Directive and despite thefipation level in Siauliai WWTP
consequently achieved even much higher than retjuifendings of the study
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“Preparation of a feasibility study on the constiat of stormwater management
systems in selected problematic settlements andlaj@went of recommendations for
the construction of such systems in individual ¢gbicases” demonstrated that the
Kulpé River may be significantly affected by surfaceafinSince all possibilities to
reduce pollution from Siauliai WWTP have alreadyeeully used, supplementary
surface runoff management measures are recommedadéthproving the ecological
status of the river, i.e. construction of surfageaff collection and treatment system in
Siauliai city.

A considerable share of surface runoff in Siautiy is discharged into the Vijél
River. Consequently, according to estimations, wgteality problems can occur not
only in the Kulg but also in the Vijal. Stormwater runoff management measures in
Siauliai city are expected to reduce pollution itspooth in the Kulp and in the Vijo.
Following the feasibility study of stormwater ruhahanagement, the investment
demand totals to around LTL 33 million. It will nbe possible to allocate such amount
by 2015; besides, the project has not been dewtldpehnically, therefore the
achievement of the water protection objectiverivers Kulg and Vijok should be
postponed.

The reconstruction of Joniskis WWTP was complete2009 and was expected to
ensure a high wastewater treatment level. Howdheravailable data shows that this
may not be sufficient in order to achieve good egulal potential of the Sidabra. The
river also suffers from pollution from non-sewer@dpulation therefore visible
pollution reduction can be expected only after th@nection of a larger number of
households to the wastewater treatment facilifidss is planned in 1.5 years. It is
difficult to forecast pollution reduction as a rsaf the connection of more households
to the wastewater treatment facilities becausgtbsent pollution loads of non-sewered
population are not known. The Sidabra pollutionbtgan may persist even after the
connection of more households to the wastewatatnrent facilities because of a
significant input of surface (stormwater) runoff amldition to domestic wastewater.
Consequently, a demand of supplementary measuligsawe to be assessed during the
next planning period when data is available onethect of the said connection. Hence
it is proposed to postpone the achievement of theemprotection objectives in the
Sidabra River.

The quality of wastewater discharged from RadvidSWWTP fully conforms to the
requirements of the Urban Wastewater Treatmentciwe Nevertheless, this is not
enough to achieve good ecological status in theldOR&ver. The data of operational
monitoring performed by the water company UAB R&sgkio vandenys indicates that
high pollutant concentrations failing the good egital status requirements are
registered even upstream of the WWTP discharges. §tiows that the river is polluted
not only by effluents from the WWTP but also by rsewered population. Due to this
reason, supplementary measures to improve therpafce of the WWTP would not
be expedient and effective. The river status shbelanonitored until a larger number
of households are connected to the wastewatemntegatfacilities and only then more
significant pollution reduction can be expected.wdwer, mathematical modelling
results indicate that it might be complicated tdhiage concentrations of total
phosphorus in compliance with the good ecologitalus requirements in the Obel
River. Accordingly, mitigation of the water protext objectives may be required at the
next planning stage. It is proposed to postponetevement of the water protection
objectives for the water bodies in the GRiver. Operational monitoring in the Obel
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downstream of RadviliSkis is recommended at thagestto be able to assess the
pollution reduction after the connection of a largeimber of households to the
wastewater treatment facilities.

Findings of the study “Preparation of a feasibiléyudy on the construction of
stormwater management systems in selected prohtes®itlements and development
of recommendations for the construction of suchesgys in individual typical cases”
demonstrate that the ecological status of the Krusjaffected not only by pollution
transported from the river Oliebut also by surface runoff. Hence stormwater riinof
management measures are proposed — constructemnuoidff collection and treatment
system in Pakruojis. Following the feasibility sjudn stormwater treatment, the
demand of investments totals to around LTL 220 shod. Such amount will not be
available until 2015 and the project has not bempagred technically. Hence it is
suggested postponing the achievement of water giroe objectives in the Kruoja
River.

Mathematical modelling results indicate that theu@avere River may be failing the
good ecological status requirements after the implgation of the basic measures
under the Urban Wastewater Treatment Directive. él@n, such evaluation has not
been based on measurements because no water quadigurements in the Daugy¥en
downstream of Niauduva have been conducted dutwegrécent years (the water
company UAB Radviliskio vandenys has been perfogmimeasurements only in
Niauduva downstream of the discharger of Seduva \WWYT is proposed to postpone
the implementation of supplementary pollution reauc measures until more data on
the ecological status of Daugywvens collected. Operational monitoring in the
Daugyven is recommended in order to specify the ecologstatus of the river and
identify the demand of supplementary measures.

Supplementary point pollution reduction measurey i@ required to achieve good
ecological status of the rivers Laukugnd Nemualis. Since the estimations performed
and information collected indicate that the drivefspollution in the Laukup and
Nemurelis include not only the loads from Rokiskis WWTEt lalso surface runoff and
effluents of non-sewered population, supplementaegasures should be designed for a
more accurate identification of all potential palun sources and a quantitative
assessment of their loads. Priority should be gitcetthe assessment of stormwater
runoff loads. Also, operational monitoring is prepd downstream of Rokiskis because
actual measurements are missing to be able toaetpassess the ecological status of
the Laukug and Nemualis. It is proposed to postpone the achievemerthefwater
protection objectives for the water bodies in theens Laukug and Nemualis until
further specification of their ecological statusiamollection of more data on pollution
sources which exert a significant impact and oir fh&lution loads.

The Vezgé River has been identified as a water body at ds& to point pollution
impacts. The basic measures under the Urban WasteWwaatment Directive will have
no effect on the ecological status of this rivecdaese the main polluters are settlements
with a p.e. of less than 2 000 (namely, villagek#talkai and Kalnelio Grazioniai) and
the agricultural company(B Grazioni; bekonas. High concentrations of NN were
registered in effluents discharged from all thesgties in 2009: the concentration of
NH4-N in effluents of ZIB GraZionij bekonas was 22 mgN/l, the one in effluents
discharged from AukStelkai WWTP — 31 mgN/lI and fréfalnelio Grazioniai — 44
mgN/l. Mathematical modelling results indicate ttte& concentrations of NN in the
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Vézgé under the present pollution loads may be as hgyl®.@2 mgN/l in years of a
medium water volume, i.e. exceed the thresholdaafdgecological status more than
three times.

Mathematical modelling results show that good egicll status in the &g¢ will not

be achieved if the present pollution loads of thastewater treatment facilities of
Aukstelkai and Kalnelio Grazioniai villages andJE Grazioniy bekonas persist. A
single water quality measurement conducted in 20806 showed that concentrations of
ammonium nitrogen or total phosphorus failing tlhedyecological status requirements
may be present in the river. The concentration Bi,-N in the \kzge at Mazadiai
measured on 7 June 2006 totalled to 0.42 mg/l fnere than twice exceeded the
threshold of good ecological status) and the camnagon of R, was 0.24 mg/l (i.e. 1.7
times exceeded the good ecological status requimesné he \ézgé has been identified
as a water body at risk due to point pollution ictpaand hence supplementary point
pollution reduction measures may be required teeehgood ecological status therein.

Estimations conducted following mathematical madgliresults demonstrated that the
aggregate pollution load of ammonium nitrogen disgld into the ¥zgé from the
three dischargers should not exceed 130 kg/yelae @&ble to reduce the concentrations
of ammonium nitrogen to the required level. The ded of the reduction of total
phosphorus is not clear enough yet because moglellesults show that the
concentrations of g in the river under the present pollution loadsustide failing the
good ecological status requirements only in dryy@aeanwhile in years of a medium
water volume in the river the concentration of tgiaosphorus should not be exceeding
the threshold of good ecological status. To be dblespecify the demand of
supplementary measures for reducing pollution watial phosphorus, the river water
quality should be monitored downstream of the disgars. With a view to achieve a
maximum effect, the implementation of supplementagasures for reducing pollution
with ammonium nitrogen is proposed to be postpof@md some time until the
establishment of a demand to reduce phosphorusutiooll loads. Operational
monitoring in the ¥zgé is recommended in order to specify the demand of
supplementary measures for reducing pollution withsphorus.

The Berztalis River has been identified as a wately at risk due to a significant load
of total phosphorus. Mathematical modelling resshew that the recently (in 2009)
increased pollution with ammonium nitrogen by thaimpolluter, Zeimelis WWTP,
has posed a risk of failing the good ecologicalustaequirements by this pollutant as
well. The situation is not expected to change ertharest future because the settlement
is not subject to the requirements under the Ull¥astewater Treatment Directive so
no pollution reduction measures will be implement&d be able to achieve good
ecological status in the Berztalis River, suppletasn point pollution reduction
measures may be required. Before that, howeverrwaiality analysis in the river
downstream of Zeimelis town has to be conducteaisse the present evaluation of risk
has been based only on the modelling results wdachcontain certain errors. Hence, it
is proposed to postpone the achievement of therwatgection objectives in the
Berztalis and to perform operational monitoringarder to specify the demand of
supplementary pollution reduction measures. Atterdnalysis and specification of the
ecological river status, supplementary point p@alutreduction measures, if such are
required, will have to be established during thet péanning stage.
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Estimations show that the rivers Siladis and Tatnéy be failing the good ecological

status requirements due to significant point pwhitimpacts. The Siladis may be

suffering from pollution loads from Kairiai WWTP drthe Tatula — from the ones

discharged from Vabalninkas WWTP. A significant awap of these pollution sources

was identified by way of calculations hence actieth validating the impact is required

in order to have a basis for introducing supplemgnmeasures because calculation
results can contain errors. Consequently, it ippsed to postpone the implementation
of supplementary measures in Kairiai and Vabalrsnkastewater treatment facilities.

Operational monitoring sites have been envisageth® monitoring of the river status

downstream of these dischargers. After the anabysisspecification of the ecological

river status, supplementary point pollution reduttmeasures, if such are required, will
have to be established during the next planninggesta

The following measures have been provided for | Emogramme of Measures for
Achieving Water Protection Objectives: to conduddidonal analysis in order to
identify loads of BOD, biogenic and petroleum substances as well asyheeials
which enter the rivers Lauka@and Nemudalis with surface runoff; to conduct analysis
of effluents (for nitrogen, phosphorus and BDlischarged from Rozalimas and
Mikoliskis settlements and of their impact on teeeaiving water bodies.

Measures to reduce diffuse pollution

166. Water bodies in part of the LietuRBD will be failing good water status after the
implementation of the basic measures due to diffusfution from agriculture. This
problem is most acute in the Lielufmall Tributaries and ¥a sub-basins.

Most of the measures proposed for the LielRBD have already been approved in the
Programme of Measures for Achieving Water ProtectiObjectives within the
Nemunas River Basin District, which was adoptedRssolution No. 1098 of the
Government of the Republic of Lithuania of 21 JABAO (Zin., 2010, No. 90-4756).
Some of the measures are proposed for the entingtrgp meanwhile others — only for
certain identified areas.

167. Measures recommended for the whole of Lithauani

167.1. validated maximum allowable amounts of gigmo and phosphorus fertilisers per
hectare, irrespective of whether organic or minégillisers are used (approved in the
Programme of Measures for Achieving Water ProtectiObjectives within the
Nemunas River Basin District);

167.2. a revised and validated mandatory methogolfoy the development of
fertilisation plans (approved in the Programme oéadsures for Achieving Water
Protection Objectives within the Nemunas River Bdistrict);

167.3. an obligation to develop fertilisation pldos farms utilising 10 ha of land and
morée’;

167.4. an obligation to manage manure in line with theoremendations set forth in
the Good Farming Rules and Guidelines and in canpé with the Environmental
Requirements for Manure Management for farms wats|than 10 LSU (i.e. farms
which are not subject to the requirements of theakis Directive) (approved in the

° The Environmental Requirements for Manure andr§lManagement laid down that farms with 100 ha
and more will have to develop fertilisation plamssfieom 2011 and those with 50 ha and more — fro220
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Programme of Measures for Achieving Water ProtectiObjectives within the
Nemunas River Basin District).

168. Measures to reduce diffuse pollution in ideediareas:

These measures are not mandatory for the entiratrgout is proposed that such
measures are optional and their costs are comgehsiatis ensuring equal farming
conditions for all farmers.

168.1. Amendment of the existing support schemeemuthe RDP and implementation
thereof without allocating additional funds.

In the case of budget restrictions, a general recendation for all the below-listed
support areas is to give priority to the econonmtities located in the identified areas
thus ensuring that funds are directed first ot@lareas where they can be used for the
achievement of the water protection objectives bk tmaximum extent. The
recommendation is applicable to the following suppareas (activities) under the
Lithuanian Rural Development Programme for 2007-3201

1) Rules for the implementation of Activity 1 “Coirgnce with the requirements of the
Nitrates Directive and the new compulsory Commurstgndards” of the Measure
“Modernisation of agricultural holdings” under thHathuanian Rural Development
Programme for 2007-2013; the Rules were approvedlder No. 3D-479 of the
Minister of Agriculture of the Republic of Lithuamiof 31 October 2007 (Zin., 2007,
No. 117-4806);

2) Rules for the implementation of Activities 2 a®@f the Measure “Modernisation of
agricultural holdings” under the Lithuanian Ruragu@lopment Programme for 2007-
2013; the Rules were approved by Order No. 3D-480e Minister of Agriculture of
the Republic of Lithuania of 31 October 2007 (ZB007, No. 117-4807; 2010, No. 67-
3364);

3) Rules for the implementation of the schemes tsmape Stewardship Scheme”,
“Organic Farming Scheme” and “Scheme for Improving Status of Water Bodies at
Risk” of the Measure “Agri-environment payments”den the Lithuanian Rural
Development Programme for 2007-2013; the Rules approved by Order No. 3D-
152 of the Minister of Agriculture of the Republic ofthuania of 6 April 2007 (Zin.,
2007, No. 41-1561; 2010, No. 41-1995).

169. Development of new compensatory schemes utiderRDP and application
thereof in areas where agricultural pollution wiémain significant even after the
introduction of measures common for the whole othwi&nia (approved in the
Programme of Measures for Achieving Water ProtectiObjectives within the
Nemunas River Basin District):

169.1. Application of a fertilisation norm loweratt the optimal one by 20%

169.2. Growing of catch crops in sandy and mixels so

170. Supportive measures to reduce diffuse pohutio
170.1. Education and information of farmers andlemgnting institutions

170.2. Additional control of farms
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While implementing supplementary measures, it ég@memended to conduct additional
checks on 5% of all small farms in Lithuania having to 10 LSU; 10% of farms

utilising 10 ha agricultural land and more (whichl Wwave to develop fertilisation plans

under this Plan) in areas where supplementary messue required to reduce diffuse
pollution from agriculture; and 2% of farms of tk@me size in the remaining territory
of Lithuania.

170.3. Additional accountability of farms

The major problem at the moment is local rathemtiganeral over-fertilisation in
districts of intensive agriculture, therefore itimmportant to establish the amounts of
fertilisers used and specific fertiliser applicatiplaces. Currently, only a small number
of farms are obligated to have documents on theotigertilisers. It is recommended to
amend the Environmental Requirements for Manure&ody Management approved
by Order No. 367/3D-342 of the Minister of Enviroeamt and the Minister of
Agriculture of the Republic of Lithuania of 14 J@905 introducing a requirement for
farms with 50 and more LSU to keep documents pmplegal use, transfer or sale of
manure and/or slurry for at least two years.

171. A summary of the measures for the Liel&@mall Tributaries Sub-basin is given in
Tables 106 to 109.

171.1. All water bodies in the category of riverdhim the Lielug Small Tributaries
Sub-basin have been designated as water bodieskadiue to the impact of diffuse
agricultural pollution. This means that supplemgntaeasures for reducing agricultural
pollution are required in the entire sub-basin whseven problematic catchments are
situated® (with the total area of 94 545 ha). Diffuse pabat with nitrate nitrogen
leaching into water bodies may have to be redugeftl kp/ha, or by 795 thousand kg in
total.

Table 106. Measures to reduce diffuse pollutiomfiagricultural sources in the Lieléip
Small Tributaries Sub-basin

Measure

application Effect of the
Measures for LielupSmall Tributaries | scope, measure on N
Sub-basin ha/LSU/unit reduction, kg/year | Annual costs, LTL
Manure management on small farms 11 389 LSU 45 9446 113 893
Fertilisation plans on farnis 10 ha 75 003 ha 400 153 533 301
Implementation of measures under RDFP
under more favourable conditions in currently
identified areas applied 18 887 0
Implementation of a new support scheme:
application of a fertilisation norm 20%
lower than the optimal one 9 850 ha 68 508 492 480
Implementation of a new support scheme:
growing of catch crops in sandy soils 1183 ha 40 64( 455 584
Implementation of a new support scheme:
growing of catch crops in mixed soils 2 786 ha 60 092 1072 693
Additional control - - 17 598
Total: 634 225 2 685 549

Source: experts’ estimations

1% Units used in the mathematical model applied tierassessment of agricultural pollution.
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The annual costs of the measures required to redifitsse pollution in the Lielug
Sub-basin would total to around LTL 2 686 thousdratmers with more than 10 ha of
land who will have to develop fertilisation plansowd have to spend
LTL 533 thousand and farmers who keep up to 10 ESibbout LTL 114 thousand. The
annual burden to the state would total to LTL 1l#h6usand for the control of the
implementation of the measures. LTL 2 021 thousaedexpected from the EU for new
compensatory schemes. The listed measures areiffiotesit for reducing pollution to
the required level in six catchments of the Liél@mall Tributaries Sub-basin.

171.2. In the NiSa Sub-basin, supplementary measures for reducayngulural
pollution are also required in the entire areac¢@ichments, 417 838 ha). However, the
pollution input in water bodies to be reduced iyy@h4 kg/ha. The aggregate amount of
total nitrogen which has to be removed is 2 10&¢sn

A summary of the measures for th&da Sub-basin is given in Table 107.

Table 107. Measures to reduce diffuse pollutiomfragricultural sources in the ida
Sub-basin

Measure Effect of the

application scope, | measure on N
Measures for MSa Sub-basin ha/LSU/unit reduction, kg/year| Annual costs, LTL
Manure management on small farms 33982 LSU 264 146 339 818
Fertilisation plans on farns 10 ha 140 578 hg 1618 93b 1641 3|5
Implementation of measures under
RDP under more favourable conditions currently
in identified areas applied 69 762 0

Implementation of a new support
scheme: application of a fertilisation
norm 20% lower than the optimal one 18 432 ha 182 339 921 588
Implementation of a new support
scheme: growing of catch crops in
sandy soils 3470 ha 113 319 1335937
Implementation of a new support
scheme: growing of catch crops in

mixed soils 4 213 ha 95 439 1622 145
Additional control - - 67 372
Total: 2343941 5928 234

Source: experts’ estimations

The annual costs of the measures required to retitfose pollution in the MSa Sub-
basin would total to around LTL 5 928 thousand. fegor amount would have to be
borne by farmers with more than 10 ha of land whib vave to develop fertilisation
plans (LTL 1 641 thousand) and farmers who keepoup0 LSU (LTL 340 thousand).
The annual burden to the state would total to LT tilBousand for the control of the
implementation of the measures. The listed measaresnot sufficient to reduce
pollution to the required level in three catchmesftthe MiSa Sub-basin.

171.3. Pollution with nitrate nitrogen is not thaigent in the Nemuilis Sub-basin.
There are two water bodies in the sub-basin whemeentrations of nitrate nitrogen fail
the good ecological status requirements due tauskffagricultural pressures and two
water bodies where exceedances are determinedebggtiregate impact of point and
diffuse pollution. Supplementary measures for re@tydiffuse agricultural pollution in
the Nemualis sub-basin are required in the total area ofL82 ha, the pollution
reduction demand here is 0.8 kg/ha (in total 12 k&gy)5
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A summary of the measures for the NeglisnSub-basin is given in Table 108.

Table 108. Measures to reduce diffuse pollutiormfragricultural sources in the
Nemurelis Sub-basin

Effect of the
Measure application | measure on N Annual costs,
Measures for Nemutis Sub-basin scope, ha/LSU/unit | reduction, kg/year | LTL
Manure management on small farms 10 642 LiSU 14474 106 420
Fertilisation plans on farns 10 ha 31469 ha 49 584 719 5111
Additional control - - 13 221
Total: 64 059 839 151

Source: experts’ estimations

The annual costs of the measures required to reditfase pollution in the Nemuitis
Sub-basin would total to around LTL 839 thousanide Thajor amount would have to
be borne by farmers with more than 10 ha of land will have to develop fertilisation
plans (LTL 719.5 thousand) and farmers who keepoupO LSU (LTL 106 thousand.
The annual burden to the state would total to LTL6lthousand for the control of the
implementation of the measures.

171.4. A summary of measures to reduce diffusaupoti from agricultural sources in
the entire Lielup RBD is provided in Table 109.

Table 109. Measures to reduce diffuse pollutiomfiagricultural sources in the Lieléip
RBD

Measure Effect of the

application scope} measure on N
Measures for LielupRBD ha/LSU/unit reduction, kg/year| Annual costs, LTL|
Manure management on small farms 56 013 LSU 324 567 560 131
Fertilisation plans on farns 10 ha 247 050 ha| 2068 673 2894 187

Implementation of measures under RDP
under more favourable conditions in
identified areas currently applied 88 649 D
Implementation of a new support scheme:
application of a fertilisation norm 20%

lower than the optimal one 28 281 ha 250 848 1414 068
Implementation of a new support scheme:

growing of catch crops in sandy soils 4 653 ha 153 958 1791520
Implementation of a new support scheme:

growing of catch crops in mixed soils 7 000 ha 155 531 2 694 838
Additional control - - 98 190
Total: - 3042 225 9 452 934

Source: experts’ estimations

172. After the application of all above-listed m@&a&s, nine catchments, or 27 water
bodies, will still be facing pollution problems. llBwing the assumptions on the cost-
effectiveness of the measures, the cheapest wayrtove pollution therein would be to
create artificial wetlands/sedimentation catchmemwtsere the reduction of 1 kilogram
of total nitrogen would cost LTL 11. However, thiseasure has not been tested in
Lithuania and it would be risky to apply it on ada scale. Therefore only a pilot
project is recommended, postponing the implemeaiabf the measure (and thus
attainment of good water status in 9 catchments thre next stage. Reduction of
pollution down to the required level in the saidcbanents is also complicated for the
reason of technical feasibility — due to the prengisoil type (practically there are no
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sandy soils) and low flow. Accordingly, the apptioa of the available measures would
not be effective.

Measures to improve hydromorphological status

173. The main reasons which determine hydromorgicdb changes in water bodies
and thus prevent the achievement of good ecologtesiis in some bodies of water are
related to artificial barriers (disruption of riveontinuity). To eliminate these causes or
mitigate their impact, measures are proposed &iorig/ensuring river continuity and
flow.

Construction of fish bypass facilities

174. The most important measure which ensures ceetinuity is construction of fish
bypass facilities. 25 fish migration facilities weconstructed in Lithuania until 2010:
sluices, rock channels with weirs, and verticat-plaol fish passes.

175. Fish bypass facilities should be first of iatalled in rivers which are most
important for fish migration. There are two suchggs in the MSa Sub-basii — in the
Lévuo River (Table 110). However, a HPP is planneldaonstructed on theida in
Latvia. In such case any fish migration to the u#hian part of the &8a Basin will be
blocked and so construction of fish by-passes thuania will be useless because there
will be no migrating fish.

The costs of the construction of fish migrationilfaes on the MiSa River were
estimated in 2001. Since no later data is availahk amounts presented in Table 111
were calculated by applying the rate of the consyriee index.

Fish bypass facilities should be constructed foltmathe results of special feasibility
studies conducted to select the most suitable tdapital solution for a bypass channel
in question. The construction of a facility showl$o take into account the data of
monitoring performed both before and after the trmietion of such facilities to be able
to assess an impact thereof on the ecologicalsstdtthe river and thus select the best
option. However, no such information is currentiyaidgable in Lithuania hence an
impact analysis should be postponed for the sectage of the development of the
Nemunas River Basin Plan, i.e. the planning cydef2015.

176. 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 apezk judgement, the fish bypass
facilities required and the barriers to be remouedhe Lielug RBD, observing the
priorities given under the table, are as follows:

1 According to the List of Dams where Facilities feish Migration are Required and of the List of
Former Dam Remains where Barriers for Fish Migratitave to Be Removed and expert judgement of
the consultant-ecologist.
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Table 110. Fish migration facilities and dam remsaim be removed in the #8a Sub-
basin and their costs, LTL

River Dam location Measure* District Notes Invesiine
costs, 2009**,
LTL
Fish migration facilities***
Lévuo Pasvaly$” Fish pass (ladder) Pasvalys 147 882
distr.
Lévuo Akmeniai HPP Fish pass (ladder) Kupiskis | Operating 9274
distr. small HPP
Barriers to be removed
Lévuo Karsakiskis miff’ to remove Paneezys 10 527
remains of the distr.
rock weir
TOTAL 168 000

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 Rentbve

* - @ 3 higher priority measuré& a lower priority measure;

** Costs taken from the study “Improvement of fistigration conditions in ichtiologically important
rivers” (Gedilieta and Institute of Ecology, 20G)d adjusted for 2009 taking into accoth inflation;

*** On the Lévuo, a fish pass at the dam in Pasvalys situatéitkivery lower reaches of the river should
be constructed in the first place.

The improvement of fish migration conditions in th&iSa Sub-basin would require
around LTL 168 thousand of investment costs. § #imount is distributed evenly on a
yearly basis from 2011 until 2015, the annual desm&auld be about LTL 34 thousand.
The annual total costs at the average lifecyclé&®fyears would be approximately
LTL 15 400.

177. Following the List of Dams where Facilities feish Migration are Required and
the List of Former Dam Remains where Barriers fashFMigration Have to Be
Removed as well as expert judgement, the NetsuiBSub-basin and LielépSmall
Tributaries Sub-basin contain no rivers where fisigration facilities are required or
former dams remains posing a barrier for fish migrahave to be removed.

An artificial barrier mechanically blocks the watesmy for the migration of water
organisms. This impact is most significant for natgry fish: they are blocked from the
river stretch upstream of the barrier, therefore tish species variety in such river
stretch is always much lower than in the stretcivrddream of the barrier (at the
expense of migratory and, in a way, semi-migrafty species). As a result (due to the
decreased variety of sensitive fish species), tuogical status of the river stretches
upstream of the artificial barrier is always lowsr the fish index than the ecological
status of those downstream of the barrier. Construof fish bypass facilities mitigates
the said impacts. However, measures which are saogedo ensure (or improve)
conditions for fish migration produce differentexfs on the status of fish populations.
Some rivers are particularly important for the oErction of migratory or semi-
migratory fish and hence migration barriers havbighly significant impact on the
status of their populations (and also on the edo#bgstatus of the river), meanwhile
construction of fish passes (or removal of barrfersmigration) in other rivers would
produce a lower effect. Accordingly, different prites were given to the measures
designed to provide for conditions for fish migoati A higher priority was granted to
migration conditions in rivers (at the barriers)igihare important for migratory fish,
including the fish species and lamprey specieseptetl under the Habitats Directive.
Provision of adequate migration conditions in thesers would enhance the overall
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status and resources of the said fish populationsthuania and would improve the
ecological status (by fish indices) of the riveretthes upstream of the artificial
barriers.

The fish species protected under the Habitats Dwedn the MiSa Sub-basin are the
River Lamprey (migratory fish) and the Asp (semgnmatory fish). The migration of
these species to the largest tributary of the&&/J the kvuo, is prevented by Pasvalys
dam situated in the very lower reaches of the ridence the construction of a fish pass
at this dam is given a higher priority. Other bansifor fish migrations are located in the
stretches of the dvuo upstream of Pasvalys. Here, fish migration @ors should be
improved only if the path for migration is opengulat the dam in Pasvalys and thus the
species specified in the Habitats Directive seittlehe lower stretch of the évuo.
Following the criteria set for the Nemunas RBD, Haeriers for fish migration in the
Lielupé RBD would be given lower — second and third — ipties.

Summary costs of mitigation of hydromorphological banges

178. Measures for mitigating the impact of hydropimiogical changes and their total
costs are provided in Table 111.

Table 111. Measures for mitigating the impact ofldfeyorphological changes in the

Lielupé RBD
Measure Amount Investment | Operating Total annual
costs costs costs

Fish passes and removal 4 167 700 4 700 15 400

of dam remains

Total ~: 167 700 4700 15 400
Source: experts’ estimations

Research

179. As already said in the sections on point aifidisg pollution and provision of
postponement of water protection objectives, tlaeeea few water bodies in the Lietup
RBD where data is lacking on causes which deterntiveer poor status. Hence
additional research is required before proposiatustimprovement measures for these
water bodies.

180. Supplementary point pollution reduction measumay be required to achieve
good ecological status of the rivers Laukugnd Nemualis. Since the estimations
performed and information collected indicate thlaé tdrivers of pollution in the
Laukupe and Nemuadlis include not only the loads from Rokiskis WWTHRtkalso
surface runoff and effluents of non-sewered poputasupplementary measures should
be designed for a more accurate identification lbpatential pollution sources and a
quantitative assessment of their loads. Prioritgusth be given to the assessment of
stormwater runoff loads. Also, operational monitgriis proposed downstream of
RokiSkis because actual measurements are missibg @ble to accurately assess the
ecological status of the Laukéipnd Nemualis.

181. Pollution load models suggest that the ecodgitatus of Lake TalkSa should be
high; however, according to both monitoring datad dake study findings, the
ecological status of the water body is lower thaadj It should be noted that, following
the modelling data, point pollution in Lake Tallk&acounts for 86% (although as such it
should not be exerting a significant impact). Thatus of Lake TalkSa may be
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materially affected by pollutants transported wstirface runoff from the urban areas.
Also, it is highly likely that the lake is being lpded with wastewater discharged from
households illegally connected to the surface rucaifection system. Hence inventory
of pollution sources and investigative monitoring aequired in order to identify the
causes determining poor status of this lake.

182. Poor ecological potential of Lakekyva may be determined by the inflow of
biogenic substances caused by its shore erosiena (asult of hydromorphological
changes in the lake) as well as by pollution framdantified pollution sources.

Rékyva is situated in a wetland complex, the eastbore of the lake adjoins a moraine
ridge. Under natural conditions, such lakes dohaste steady surface runoff and short-
term surplus of water runs off through a descer low-lying bog. The stability of the
shores of lakes situated in wetland complexes glitioned by the natural balance of
the lake, changes in which can lead to re-formatibthe shores and shallow water.
Water circulation in such lakes is extremely sltherefore even the slightest pollution
can impair their water quality.

The water regime of LakedRyva has been artificially regulated from the erdhe
19th century already. The present hydrographic ectwn was established in 1959
when Kulg Canal was reconstructed by constructing a hatshkdgice therein.
Approximately at that time a collector of surfacmoff from Rekyva settlement was
also constructed on the eastern shore of LakenR. The garden area on the north-
eastern shore of the lake has become a residanéial with no household wastewater
collection and treatment systems hence a certaguanof wastewater may be entering
Lake Rekyva. When a water level raising system was conttdiin the said sluice in
1978, the water level of the lake increased amdiigently 30 cm higher than the natural
one. 75-80% of the lake shores consist of peatrgtomhich determines significant
abrasion of the shores, especially in winter wheneixpands.

A peat quarry of Bkyva is situated in the south of the lake. Thedwesl strip of a
raised bog in the width of 400-600 meters betwéenlake and the peatbog has been
broken in many places by choked reclamation ditcdme$ narrow self-restoring peat
extraction strips. Negative changes in the hydrckigregime have been occurring,
with the divide moving closer to the lake. An eovimental impact assessment will be
carried out before deepening the drainage ditch&glova peat quarry.

A number of key measures have been taken recentduce the adverse impact of the
exploitation of the peat quarry on Lakéligva to the maximum extent:

1) A working group of independent experts conducedanalysis of past scientific
studies, which maintain that the exploitation of feat quarry is not a crucial factor
determining the eutrophication and sinking of teel

2) A Monitoring Programme for &yva Peat Field has been prepared by Dr. J.
Taminskas and approved by the Environmental PiiotedDepartment of Siauliai
Region on 23 July 2010. The Programme will covehsmeasures as monitoring of the
water level in the strip between the lake and tbg, Imeasurement of water runoff and
quality, assessment of the impact of the water melwhich does not enter the lake
from the peat field on the lake water level as vaslithe impact of the drainage of the
peat field. Also, the sinking of the surface of thay e will be registered in the raised
bog strip situated between the exploited peat fialtd Lake Rkyva. All this
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information will be provided to the general publRrivate capital investments will total
to more than LTL 300 thousand.

It is recommended to study changes in the phydieical and morphometric

parameters of the lake in more detail (to conducremintensive — investigative

monitoring, including checks of pollution sourcedguated around the lake and
assessment of the extent and rate of the shoreoeras well as changes in the lake
depth). Such studies (in parallel with the studielydromorphological changes in the
lake already conducted) would enable evaluatingipdgies to stabilise the ecological

potential of the lake.

183. Causes determining poorer than good ecologizdiis of Lake Skaistare not
clear. Pollution load models suggest that the epcdd status of Lake Skaésshould be
high. It is highly likely that poor ecological stigt of the lake has been conditioned by
historic pollution. To be able to identify the dngof pollution of this lake at risk (to
find out whether it suffers from anthropogenic prees due to historic or present
pollution), detailed studies (investigative monigy; including monitoring of the near-
bottom layer of the lake, checks of the pollutioarges around the lake) are required.

184. Poorer than good ecological status of Lakegditmay be determined by natural
ageing processes. Besides, this is not a typikalitaLithuania (with soft brown water).
There is not much monitoring data on quality paramseof this lake. Investigative
monitoring would allow evaluating the processethimlake more accurately and assess
its actual status.

Research measures for the LigluRBD also include public education measures and
amendment of legislation.

The costs of the necessary research, educatioddegislative measures are provided
in Table 112.

Table 112. Research, educational and legislativesores

Necessary costs

Measure Investment / single| ~ Operating, Annual,

costs, LTL LTL/year LTL/year

Extensive research of morphometric,
physico-chemical and biological

parameters, erosion processes, inventory of
pollution sources, analysis of identified
pollution sources in LakedRyva 22 000 3000

Investigative monitoring, including

monitoring of the near-bottom layer, and
inventory of pollution sources to establish
the origin of pollution of Lake Skaist 23 000 3 000

Investigative monitoring and inventory of
pollution sources to identify causes of poor
status of Lake TalkSa 90 000 12 0P0

Investigative monitoring and inventory of
pollution sources to validate or deny the
designation of Lake Notigalas a water

body at risk 18 000 2 000

Amendment of the Environmental no funds required
Requirements for Manure and Slurry for the
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Necessary costs

Measure

costs, LTL

Investment / single

Operating,
LTL/year

Annual,
LTL/year

Management approved by Order No. D1
608/3D-651 of the Minister of
Environment and the Minister of
Agriculture of the Republic of Lithuania o
14 July 2010 to include the obligation to
keep documents which prove legal use,
handover or sales of manure and/or slurt
at least two years for farms with 150 LSU

as from 2012 - for farms with 75 LSU and

from 2013 - for farms with 15 and more
LSU

- implementation of
the measure

Yy

Implementation of the provisions of the
Environmental Requirements for Manure
and Slurry Management and the
requirement to develop annual control
plans within the Lielup RBD as provided
for in paragraph 2.1 of Annex 1 to the
Programme of Measures for Achieving
Water Protection Objectives within the
Nemunas River Basin District approved
Resolution No. 1098 of the Government
the Republic of Lithuania of 21 July 2010
(Zin., 2010, No. 90-4756)

no funds required
for the
implementation of
the measure

Dy
pf

Analysis of surface runoff in Rokiskis to
identify loads of BOL, biogenic and oil
substances and heavy metals entering tk
rivers Laukug and Nemualis with

surface runoff

e

10 000

1 000

Assessment of the impact of wastewater
discharged from Rozalimas and Mikolisk
settlements on the rivers Daugy¥eand
Atmata

10 000

1 000

Education and information campaigns for

the general public, farmers and other
groups of interest

1000

0 10 00¢

Total

173 00

0

10 00d

32 00

Source: experts’ estimations

Summary costs of supplementary measures

185. Summary information on the costs required #oe implementation of the
supplementary measures is given in Tables 113 add The latter table provides the
demand of costs only for the reduction of diffusg@lytion and construction of fish

migration facilities.

Table 113. Preliminary costs of supplementary megsior the Lielup RBD until

2015
Supplementary measures, excl. reduction o
point pollution, renaturalisation of river Investment Operating costs, | Annual costs,
beds and replacement of turbines costs, LTL LTL/year LTL/year
Reduction of diffuse (agricultural) pollution 0 921934 9 452 934
Hydromorphological changes 168 000 5 Q00 15 P00
Research, pilot projects and education 173 P00 000 0 32 000
Total ~ 341 000 9470000 9 500 000

Source: experts’ estimations
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The total costs of the whole Programme of Measunefyding both the basic and the
supplementary measures, are provided in Table 114

Table 114. Implementation costs of the whole Pnogna of Measures for the Lieléip
RBD until 2015

Investment Operating costs, Annual costs,
Group of measures costs, LTL LTL/year LTL/year
Basic measures
Bathing Water Directive q 104 420 104 4p0
Birds Directive 1 940 85¢ 723 203 986 203
Drinking Water Directive together with the costgloé Nitrates Directive
Major Accidents Directive 150 00D 0 21 000
Environmental Impact Assessment
Directive 0 210 000 210 000
Sewage Sludge Directive 79 978 0PO 2 399 340 3302
Urban Wastewater Treatment
Directive 229 610 000 4592 20D 24 611 2p0
Plant Protection Products Directive 1912 Q00 16 PO 374 000
Nitrates Directive 69 679 87pD 696 799 6771799
Habitats Directive 399 144 870 750 924 750
IPPC Directive 50 00( ) 7 000
Basic measures in total 383 720 000 9610 0P0 48 880
Supplementary measures
Point pollution 0 0 0
Diffuse pollution 0 9 452 934 9 452 934
Hydromorphological changes 168 0D0 5 Q00 15 P00
Studies and education 173 000 10 000 32000
Supplementary measures in total ~ 341 00D 9 470 000 9 500 000
Basic and supplementary measures
GRAND TOTAL ~ 384 100 000 19100 004) 52 880 000

Source experts’ estimations

SECTION V. BENEFITS OF ACHIEVING GOOD STATUS IN WAT ER
BODIES

186. The benefit which will be obtained upon th@lementation of the supplementary
measures has been estimated on the basis of thdy‘®n willingness to pay for
improvement of the Ne&Zis River water quality to achieve good status” #rel“Study

on willingness to pay for improvement of the NeRiser water quality to achieve good
status and remeandering of the Neris”. Such relatigsessment studies are rather
widely used in many countries for the estimatingdfiégs of natural resources (i.e. the
benefits which cannot be estimated using conveatieconomic-commercial methods).

The said two sub-basins are situated in the Nem@R&S. It is believed that the
benefits derived therein may be directly transfénrgo other Sub-basins in Lithuania
due to highly similar geographical and social ctinds throughout the country.
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It was estimated that a statistically reliable nibyntamount 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.

187. The “Study on willingness to pay for improvernef the Neris River water quality
to achieve good statugientified four scenarios.

187.1. Willingness to pay for improvement of allterabodies in the Neris Sub-basin to
achieve good ecological status;

187.2. Willingness to pay for improvement of allterabodies in the Neris Sub-basin to
achieve good ecological status and also for remezarglof straightened rivers;

187.3. Willingness to pay for improvement of thetevajuality of Lake Rig%$ eZeras to
achieve good ecological status;

187.4. Willingness to pay for improvement of thetevaquality of Lake Rie%s ezZeras
and Lake DidZiulis to achieve good ecological statu

188. 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.

189. 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 afm@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 thielupé RBD totals to about
312 thousand and that the size of one househ@d8persons (average household size
in Lithuania), the benefit in the LieladRBD estimated on the basis of the said Neris
study would be around LTL 480 thousand per month,Ta. 5.78 million per year.

It should be pointed out that these figures arevigeml for the purposes of information
on how people in the Liel¢gdRBD view good status in water bodies.

At the present stage of the development of the lBrome of Measures, the measures
selected pursuant to a cost-efficiency analysigteose which will be the most effective
during the first cycle of the implementation of thanagement Plan. The question of
whether the costs of a measure intended for thieaament of good ecological status in
a water body are disproportionate and whether swodts may serve as a basis for
derogation is a political decision based on ecoradnformation. Such decision needs
comparing relevant costs and benefits. The prieagbldisproportionate costs, i.e. cost-
benefit comparison was not required in any casext¢énsion of the deadline in the
Lielupé RBD. All cases of extension are based either ohrieal uncertainties already
discussed or on affordability and/or negative it (acceptability) of the public to
implement such measures until 2015. The latter ssway a component of the principle
of disproportionate costs. Besides, only extensibthe deadline for the attainment of



192

environmental objectives is required and no lowgeats are proposed. Consequently,
a cost-benefit analysis and the figures illustiatine benefit which are given in this
section were not required at this stage.

CHAPTER IX. PUBLIC INFORMATION AND CONSULTATION

190. Public participation activities in the managanof the Lielup RBD commenced
in 2005 observing Order No. D1-273 of the MinistéEnvironment of the Republic of
Lithuania of 31 May 2005 on the approval of the sBamnl Composition of the
Coordination Councils of the Nemunas, Lielupenta and Lielup RBD (Zin., 2005,
No. 72-2613). The main task of the Lietu@oordination Council is to coordinate
interests of public authorities, water users, egégd non-governmental organisations
and the public in setting and pursuing water prodecbjectives.

191. Other public information activities carriect:ou

191.1. A general Schedule for the Development of the Manant Plans for all RBD
in Lithuania was approved pursuant to Order No. 1¥-lof the Director of the
Environmental Protection Agency of 25 October 2086the approval of the Schedule
for the Development of River Basin District ManagamhPlans (not published).

191.2. A few information events were arranged in 2007 fepresentatives of
municipalities, regional environmental protectionepdrtments (REPD), non-
governmental organisations (NGO), Coordination Gdarof all four Lithuanian RBD,
including the Coordination Council of the LiekiRBD. The participants were informed
about the progress of the development of LithuaRBD management plans.

191.3. Reviews of water protection problems identified viater bodies within the
Lielupé RBD were prepared and placed on the EPA websi@2dbecember 2007. The
general public could provide their comments ur2ilJ2ine 2008.

191.4. Water protection problems in Lithuanian RBD, inchgithe Lielug RBD, were
discussed on 26 June 2008 at the EPA with repratsezd of the RBD Coordination
Councils. Mainly general comments and proposalevpert forward in relation to the
identification and solution of water protection plems.

191.5. A meeting of the Coordination Councils of the LigluVenta and Lielup RBD
was held on 25 November 2009 in Silagalis villageliscuss draft management plans
and programmes of measures.

191.6. The following public information and consultatiovest took place in 2010:

191.6.1. A meeting was held with representatives of the WRteblems Council under
the Academy of Science of the Republic of Lithuamimal4 April 2010 at the EPA to
discuss Lielup RBD, Venta RBD and Dauguva RBD management pland an
programmes of measures and relevant comments.

191.6.2. The progress of the development of the Liel®BD Management Plan was
presented on a specially designed website (wwwhasieinai.[f.

191.6.3. The general public was informed about the progo¢sse development of the
Management Plan in email newsletters.

191.6.4. Information about the progress of the river basanagement was announced
in the media.
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191.6.5. A video film (175 copies) and an information publion (700 copies) about
the Lielug RBD Management Plan and Programme of Measures prepared and
distributed to the general public.

191.6.6. An information conference was held on 28 Octobdr02éx the municipality of
Pasvalys district where the final drafts of thellyg RBD Management Plan and
Programme of Measures were presented.

Comments of the general public on the Lielup RBD Management Plan

192. 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:

192.1. The National Control Commission for Prices and ggdlietter No. R2-621 of
19 April 2010) recommended providing reviews on pieparedness of municipalities
to implement the provisions of the Law on Drinkikigater Supply and Wastewater
Management and on the relevant measures available.

Observing the comment of the National Control Cossnain for Prices and Energy, the
status of the preparation of municipal water manege projects within the Lieldp
RBD was analysed. These projects in a way refleetitnplementation status of the
Law on Drinking Water Supply and Wastewater Manag@nm municipal territories.

192.2. The Administration of Birzai Regional Park (Letfdo. 1.8-291 of 30 January
2009) proposed to construct a fish pass on the afa8irvenos pond (ApaSa River)
because this is the river of the migration of thee@mnd bream; the vimba also goes up
from the Nemuadlis to the Apas&ia.

Construction of fish passes during the first stagethe implementation of the
Management Plan is proposed only for protectediepe€ish passes on the dam of
Sirvénos pond should be planned for the next stageeoMinagement.

192.3. 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 legislati

All comments of the State Service for Protecteda&revere taken into account in this
Management Plan.

CHAPTER X. COMPETENT AUTHORITIES

193. The role of the Environmental Protection Ageras specified in its regulations, is
to collect, analyse and provide reliable informatimn the status of the environment,
chemical flows and pollution prevention measuresvalt as to ensure arrangement of
water protection and management for the attainmoewiater protection objectives. The
Agency is also responsible for the development@uidination of basin management
plans in the entire territory of Lithuania as wall for the reporting to the European
Commission.

194. The Lithuanian Geological Survey organiseslaapon 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.
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195. Regional Environmental Protection Departmanésresponsible for controls over
the implementation of environmental legislation ihe respective regions. The
Departments will also be in charge of the contosler the implementation of the WFD
requirements in their regions.

Table 115. Competent authorities

analyses and
problem
identification and
control over the
implementation
of the

+370-389-6106

management pla

Area of Details for correspondence
Competent responsibility in | Contact persons,| by fax by email by mail
authority and . :
its website re_Iatlon to the | duties, telephone
Lielupé RBD
Environmental| Development of | Mindaugas (8~5) M.Gudas@aaa.am.Ilt | Juozapawiausstr
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@Igtl 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 Valdemaras (8-45) | v.jakstas@prd.am.lt | Zvaigzdzi str. 1,
information on Jakstas, 581401 Panegzys
the Lielup RBD | Director
Environmental| for purposes of | +370-45 514481
Protection analyses and
Department of| problem
Pane¢zys identification and
Region control over the
implementation
of the
management plan
Environmental| Check-up of Vidmantas (8-41) | Srd@srd.am.lt Ciurlionio str. 3,
Protection information on Svetiulis 503705 LT-76303,
Department of| the Lielug RBD Siauliai
Siauliai for purposes of | Director
Region analyses and
problem +370-41 524143
identification and
control over the
implementation
of the
management plan
Environmental| Check-up of Ric¢ardas 8-389 utena@urd.am.lt Metalo str.11,
Protection information on Vygantas 69662 LT-28217, Utena
Department of| the Lielug RBD
Utena Region | for purposes of | Director




