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NEMUNAS RIVER BASIN DISTRICT MANAGEMENT PLAN
CHAPTER |. GENERAL PROVISIONS

1. While implementing the provisions of the Law tbe Republic of Lithuania on Water
(Zin.", 1997, No. 104-2615; 2000, No. 61-1816; 2003, 186-1544), which has also
transposed the requirements of the Water Frame®odctive (hereinafter — WFD), the key
EU legal act in the field of water policy, the Eronmental Protection Agency, in cooperation
with the Lithuanian Geological Survey, has drawrthip Nemunas RBD Management Plan.

Upon Lithuania’s accession to the European Unioatewbodies have to be managed and
protected according to the natural hydrological risaries of river basins instead of

administrative boundaries. A river basin meansatea from which all surface water flows

into one river. The river water quality is affecteglnatural processes within the territory of its
basin and the overall impacts of economic actisitiéor the purpose of implementing the
requirements of legislation on water protectiorthuania will have to achieve “good” status

for all water bodies within the country by the yead5.

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

Seeking to facilitate management of water and wadelies, the Lithuanian river basins were
combined into the following four river basin dists (hereinafter — RBD): Nemunas, Venta,
Lielupé and Dauguva. River basin district management plang programmes for
implementing relevant measures have to be prodacddapproved by the Government of the
Republic of Lithuania for each river basin districthe management plans will be
implemented in the period from 2010 through 2018 apdated every six years, that is, in
2015, 2021, etc.

The management plans present an overview of threrduRBD status and the results of the
analysis of impacts of human activity, provide mh@tion on water protection objectives and
their justification, identify water bodies at risK failing to achieve good status by 2015,
foresee measures for achieving water protectioneablbps, and give other relevant
information. RBD management plans are intended tha public, state and municipal

institutions, the European Commission, and varioteyested parties in Lithuania.

River basin management plans include both the ifttsiton of environmental priorities and
the assessment of economic and social aspectsm@hagement of water resources aims at
balancing and coordinating water use for houselagdgcultural, industrial, recreational, and
ecological purposes.

* Valstyles Zinios(official gazette)



Striving for sustainable use of public, economid aatural resources and seeking a balance
between water protection objectives and other pubdeds, legal acts provide for certain
exceptions. One of them is the extension of thelldeafor achieving the set objective (until
2027 at the latest), provided that the objectivenca be achieved in time for reasons of
technical feasibility, disproportionate costs otunal conditions. When “good” status cannot
be achieved even by 2027, another exception isvatlcsetting a lower objective, provided it
cannot be achieved for reasons of technical fdagjbidisproportionate costs, natural
conditions, or high levels of pollution, and whée tachievement of “good” status would lead
to far-reaching negative socio-economic consequernbat cannot be avoided by any
significantly better environmental option.

When the achievement of water protection objectivesimpeded by physical and
morphological alterations by human activity to atevabody, e.g. construction of port
facilities, dredging of the river bed, constructmira dam, the water body may be identified as
“heavily modified” and less stringent water qualigguirements may also be set for that body.

An important role in managing water resources &/@ll by the population which has to take
part in the process of the management of wateresodine population was informed about the
most acute problems relating to water managemahpastection which had been identified
in the analysis of the characteristics of RBD. Repntatives of the population and interested
parties were twice invited to submit their commeatsl remarks on preliminary Nemunas
RBD management plans, which were placed on the iteebkthe Environmental Protection
Agency. The draft Nemunas RBD Management Plan amodr&mme of Measures were
discussed at several meetings of the Coordinataardand extended workshops. Reasonable
written comments and remarks of interested partiee taken into account in amending the
Management Plan.

Pursuant to Order No. 591 of the Minister of theviEanment of the Republic of Lithuania of
25 November 2003 on the approval of the proceduréhe development of river basin district
management plans and programmes of measures idtdodeachieving water protection
objectives and the agreement thereof with foreigtes (Zin, 2003, No. 114-5170), the
Environmental Protection Agency was appointed asaththority responsible for producing
and coordinating river basin management plans adtas Lithuanian territory, as well as for
reporting to the European Commission.

CHAPTER Il. CHARACTERISTICS OF THE NEMUNAS RIVER BA SIN DISTRICT

SECTION I. SURFACE WATER BODIES

2. The Nemunas River Basin District (RBD) comprifies Lithuanian parts of the Nemunas
and Prieglius River basins and of the Curonian bag®urSiy mariog, as well as the
Lithuanian Coastal Rivers Basin, plume of the ClaorLagoon in the Baltic Sea, and coastal
waters of the Baltic Sea. The Lithuanian Coasta&keRi Basin and the Prieglius River Basin
were assigned to the Nemunas RBD for the reasomelatively small areas of their
catchments as compared to the Nemunas River B#siwas decided that developing
management plans for those small basins and sedfppgopriate management structures
would not be a feasible option. The Lithuanian GalaRivers Basin was assigned to the
Nemunas RBD and not to the Venta RBD because éctffthe quality of the Lithuanian
coastal waters in the way the Nemunas River Basas.d



The Nemunas River Basin lies at’°$6'-52°45° N and 2240°-28°10‘ E. The total length of
the river is 937 km, and the basin area constit®828 kri. The Lithuanian part of the
basin covers the area of 46 626°kiMihe Nemunas Basin drains the territories of Bslar
Lithuania, Russian Federation (Kaliningrad Regidmvia (only about 100 kfj, and Poland.
The Prieglius River Basin occupies the area of A Inf, of which only 88.4 krhbelong to
Lithuania. The area of the Lithuanian Coastal RivRasin is 1 100 km The resulting total
area of the Nemunas RBD in Lithuania (excludingdbastal and transitional waters assigned
thereto) is 47 814 kfm

A one nautical mile wide strip of coastal watersigised to the Nemunas RBD stretches along
100 km of the Lithuanian coastline. The Curoniagd@n, a freshwater coastal lagoon in the
southeast of the Baltic Sea, is also assigned éoNddmunas RBD as transitional waters.
Lithuania owns the northern part of the lagoon Whiomprises the water area of 402.03 km
(26.1 % of the total area). The remaining parthaf lagoon (1 181.97 Kihbelongs to the
Russian Federation. The length of the coastlinéheflagoon in the Lithuanian territory is
about 200 km. In addition, the transitional watalso include the waters of the so-called
plume of the Curonian Lagoon in the Baltic Sea,clvhis characterised by mixture, under
certain climatic conditions, of saline water of tBaltic Sea and freshwater of the Curonian
Lagoon. The plume occupies the area of approximdt&P.98 km. The total area of the
coastal and transitional waters is 629.75 kwhere Klaigda Strait occupies 6.59 Km

3. The total area of the Nemunas RBD, including ttaasitional and coastal waters, is
48 443.7 kA

The longest and the largest (by their catchmem) ditbutaries of the Nemunas in Lithuania
are the Merkys, Neris, Neé¥is, Dubysa, SedépJira, and the Minija. The lengths and sizes
of the main rivers in the Nemunas RBD which flowLithuania are provided in Table 1. The
names of these rivers are also the names of 1®asibs within the Nemunas River Basin
District (including the Nemunas Small TributariegsbSbhasin and the Nemunas River itself)
(Figure 1):

Table 1. River lengths and catchment sizes

River Length, total Length in Catchment size, total, ki | Catchment size in
Lithuania, km Lithuania, km?

Merkys 203 185.2 4 415.7 3798.73
Neris 509.5 228 24 942.3 4 266.79
Dubysa 139 139 1 965.9 1 965.9
Se3up 297.6 157.5 6104.8 4 769.75
Jira 171.8 171.8 4 005.06 4 005.06
Newezis 208.6 208.6 6 140.5 6 140.42
Minija 201.8 201.8 2 939.97 2 939.97
Sventoji 246 246 6 789.18 6 789.18
Zeimena 79.6 79.6 2 775.25 2 775.25

4. In addition, the Nemunas RBD also comprises:

4.1.the Lithuanian Coastal Rivers Basin,
4.2.the Lithuanian part of the Prieglius Basin.
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Figure 1. Sub-basins and basins within the NemR&i3



Characterisation of water bodies
Water bodies

5. Water bodies within the Nemunas River Basinrizisare assigned to the following
categories: rivers, lakes, transitional waters ¢(@ian Lagoon, plume of the Curonian
Lagoon in the Baltic Sea), coastal waters of thki®8&ea (coastal waters are territorial
waters extending one nautical mile from the shoaglificial and heavily modified
water bodies. Various rivers, lakes, water aredsawisitional and coastal waters differ
in their individual characteristics, such as rig&ze and slope, lake depth, salinity in
transitional waters, soil composition in the cohziane of the Baltic Sea, etc. 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 conditiohkerefore, all surface water
categories were further differentiated accordindgyfme taking into account the variety
of natural characteristics of surface waters arel résulting differences in aquatic
communities.

After the identification of the surface water typassessment of pressures from human
economic activities, and evaluation of the statiswater bodies, the smallest
administrative units were identified for the wateanagement purposes — bodies of
water. These are the units for which water prodectbjectives shall be set. It was
decided that the category of rivers shall includers with the catchment size larger
than 50 k. Hydrologically connected (that is, uninterruptesijetches of the same
type and status of one river were aggregated intohbmdy of water. Stretches of one
and the same river and of the same type and ssdtieted on both sides of ponds or
lakes separating these stretches were also aggdeigéd one body of water.

It should be noted that small bodies of water wraoh not included among the bodies
attributed to different types — water managememhiagstration units (that is, those
which are not subject to the typology of water lesdie.g. lakes with an area less than
0.5 knf, or rivers with a catchment area less than 56) krrare also assigned to water
bodies where good status shall be assured.

However, the characteristics of certain natural ib®df water have been strongly
modified due to continuous pressures from humana@odc activities. As a result, good
status of aquatic organisms in such bodies of watannot be achieved, unless the
human activity is terminated and natural physidaracteristics are restored. Should
restoration of natural physical characteristicsstech water body have significant
negative social or economic consequences, or if lblemefits of the altered
characteristics of a water body cannot be achigdest to technical or economic
reasons) by way of other measures which are moranaéd from the environmental
point of view, such body of water is deemed to bkeavily modified water body
(hereinafter — HMWB). The requirements for the abf aquatic organisms in such
water bodies may be reduced; however, measurekstitiabe provided for aiming at
improvement, or prevention, as a minimum, of anyhier deterioration in the status.

At present, heavily modified water bodies withie themunas RBD include 1 173 km
of rivers and canals comprising 54 bodies of waiad 42 ponds/reservoirs larger than
0.5 knf with the total area of 115.6 KmKlaipeda Strait was also designated as a
heavily modified water body. As many as 52 watedib®s out of the 54 ones listed in
the category of heavily modified rivers and camve¢se assigned to this group due to the
straightening of their river beds. One heavily nfiedi water body (a stretch of the



Merkys downstream of the Merkys-V@KCanal) was identified as such because of its
continuously reduced flow, and another one (a geaf the Nemunas downstream of
Kaunas Hydropower Plant) — due to significant flation of the water level as a result
of the operation of the hydropower plant, artifid@rmation and maintenance of the
shoreline (dams, embankments), and dredging fagaten purposes.

The Nemunas RBD contains not only natural or hgawibdified water bodies but also
artificial water bodies, which also require ensgrgood status. An artificial water body
(hereinafter — AWB) is a body of surface water tgdaby humans, with the exception
of water storages where water is separated fromn#taral soil with the help of
impermeable materials (e.g. pools, tanks, etc.)ddie, 40.2 km of artificial river beds
(that is, canals and pilot ditches) comprising faater bodies, and one quarry with the
area of 1.2 krhwere assigned to artificial water bodies in therlNeas RBD.

Surface waters within the Nemunas RBD were dividetd 866 bodies of water
(including HMWB and AWB), 584 of which are desigedtas rivers and canals, 276 —
as lakes and ponds, 4 — as transitional waters2 ands coastal waters.

Neris Small Tributaries (the Neris included) Sub-bain

6. The boundaries of the Neris Small Tributarié® (Neris River included) Sub-basin
and the municipalities situated within the sub-baare demonstrated in Figure 2.
Information on the share of the area of the muaidips in the sub-basin is provided in
the table under the said figure.
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Figure 2. Neris Small Tributaries Sub-basin andhicipal boundaries




Area in the Neris Small
Municipality Tributaries Sub-basin, %
Jonava munic. 48.2
Kaunas munic. 6.0
Sirvintos munic. 37.3
Vilnius munic. 85.2
KaiSiadorys munic. 42.7
Kaunas city munic. 20.8
Elektrenai munic. 38.0
Vilnius city munic. 100.0
Ukmerg: munic. 0.8
Svergionys munic. 9.7
Sakininkai munic. 4.2
Trakai munic. 19.9

The Neris River is the largest tributary of the Neras. It rises in the northern part of
Minsk Upland Minsko aukStumjasituated in Belarus and flows westwards. From the
springhead, the Neris flows over the territory @fld@us for 234.5 km, then its stretch
from 234.5 km to 228 km coincides with the LithummiBelarusian border, with the
remaining 228 km flowing in Lithuania. 56 % of thetal area of the sub-basin is
situated in Lithuania.

In general, relatively permeable grounds dominathé sub-basin, the wood density is
37 %, bogs, marshes and swamps cover about 0.81%lees — 2.4 % of the total area
of the sub-basin. The average annual runoff ratberLithuanian part of the sub-basin
is 7.8 l/s per krh The average annual discharge at the mouth istat&ini/s. The
river network in the Neris Small Tributaries Sulsimaconsists of 214 rivers longer than
3 km and 870 rivers that are shorter than 3 km. ddwesity of the rivers longer than 3
km is nearly 0.44 km/kf and that of the smaller ones (that is, shortantB km) —
0.46 km/knf. The total length of the rivers is 3 825 km.

Taking into account the types of water objects pressures from human economic
activities on their status, 45 water bodies in ¢htegory of rivers and 20 water bodies
that belong to the category of lakes were idemtifiethe Neris Small Tributaries Sub-
basin. The total number and length of water bodfedifferent types in the category of
rivers within the Neris Small Tributaries Sub-basire provided in Table 2 and the
number and area of water bodies in the categolgkets are given in Table 3.

Table 2. The number and length of water bodiehéndategory of rivers in the Neris
Small Tributaries Sub-basin

Water bodies in the
category of rivers of which HMWB of which AWB
Type No. of
water Le;rgr:]]th, No. of water Length, No. of water Lenath. km
bodies bodies km bodies gin,
1 30 443.9 0 0 0 0
2 3 11.6 0 0 1 3.9
3 9 191.0 0 0 0 0
4 1 38.8 0 0 0 0
5 2 176.2 0 0 0 0
Total: 45 861.5 0 0 1 3.9




Table 3. The number and area of water bodies incétegory of lakes in the Neris
Small Tributaries Sub-basin

Water bodies in the
category of lakes of which HMWB
Type
No. of yvater Area. km?
bodies ’ No. of water bodies| Area, km
1 8 6.9 1 0.5
2 5 3.2 0 0
3 7 14.3 0 0
Total: 20 24.4 1 0.5

Merkys Sub-basin

7. The boundaries of the Merkys Sub-basin and theicipalities situated within the
sub-basin are demonstrated in Figure 3. Informationthe share of the area of the
municipalities in the sub-basin is provided in thkle under the said figure.

The Merkys is a right tributary of the Nemunas #m&llongest river in the south-eastern
part of Lithuania. The upper reaches of the MelkyBelarus drain a periphery edge of
ASmena UplandASmenos aukSturhasome of its right tributaries — the foots oftRai
Upland Dziky aukStuma However, the largest part of the sub-basin ctext over the
sandy plains of Dainava and of the middle reacHeth® Voke-Merkys. Due to the
sandy surface of the area (sands cover 67 % ofatka of the sub-basin), the
predominant species is pine (wood density is ab@b). The largest forest arrays are
forests Ridninky Giria and Gud Giria. 175 lakes in the sub-basin are larger ;hae5
km? (the lake percentage is 0.9 %). The highest lakegntage is observed in the
catchment of the Van¢, a right tributary of the Merkys River (the lakerpentage is
2.6 %), were the lake district DaudeZerynas is situated. Bogs, marshes and swamps
comprise 1.4 % of the area of the sub-basin. Thge$da bogs areCepkeliai Marsh
(Cepkely; Raistaj (58.6 knf), Radninky Bog (5 knf), Kernaws Bog (9 km).
Permeable grounds dominate in the sub-basin. Ttz lEength of the rivers in the
Merkys Sub-basin is 2 968 km. The river networkcasnprised of 130 rivers longer
than 3 km and 530 rivers shorter than 3 km. Thesitheof the smaller rivers is nearly
0.4 km/knf, and that of the longer ones (longer than 3 ki®)39 km/knf.
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Figure 3. Merkys Sub-basin and municipal boundaries

Municipality Area in the Merkys Sub-basin, %
Vilnius munic. 2.7
Alytus munic. 18.1
Varéna munic. 82.1
Sakininkai munic. 78.6
Trakai munic. 40.5

Following the typology and status of water bodietedmined by economic activity, the
water objects in the Merkys Sub-basin were grougsedbllows: 50 water bodies were
assigned to the category of rivers, and 19 — tocttegory of lakesThe total number
and length of water bodies of different types ia tdategory of rivers within the Merkys
Sub-basin is provided in Table 4 and the number am& of water bodies in the
category of lakes is given in Table 5.

Table 4. The number and length of water bodiesiénciategory of rivers in the Merkys
Sub-basin

Water bodies in the category of
rivers of which HMWB
Type
Nobgg}zz\ter Length, km No.bof water Length, km
odies
1 35 422.7 5 81.9
2 7 132.7 1 23.3
3 6 194.5 0 0
4 0 0 0 0
5 2 84.8 0 0
Total: 50 834.7 6 105.2




Table 5. The number and area of water bodies irc#itegory of lakes in the Merkys
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Sub-basin
Water bodies in the
category of lakes
No. of water , of which HMWB
Type bodies Area, km No. of water Area, km?
bodies

1 7 7.9 2 1.0

2 11 18.3 1 1.4

3 1 0.7 0 0.0

Total: 19 26.9 3 2.4

Nemunas Small Tributaries (including the Nemunas) &b-basin

8. The boundaries of the Nemunas Small Tributaflke Nemunas River included)
Sub-basin and the municipalities situated withie gub-basin are demonstrated in
Figure 4. Information on the share of the areahefmunicipalities in the sub-basin is

provided in the table under the said figure.
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Area in the Nemunas
Municipality Small Tributaries
Sub-basin, %
Paggiai munic. 79.5
rE;:lszati(():r.\as town 100.0
Silute munic. 47.5
Raseiniai munic. 5.8
Taurag munic. 12.3
Jurbarkas munic. 70.8
Kaunas munic. 41.3
KaiSiadorys munic. 57.3

Area in the
Municipality Nemunas_SmaII

Tributaries

Sub-basin, %
Prienai munic. 89.4
Marijampok munic. 10.3
Alytus munic. 71.9
Varéna munic. 17.7
Alytus town munic. 100.0
Sakininkai munic. 16.9
Trakai munic. 39.5
Lazdijai munic. 66.8
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. Area in the
Area in the Nemunas
L - . L Nemunas Small

Municipality Small Tributaries Municipality . .

Sub-basin. % Trlbutar!es

' Sub-basin, %
Kaunas city munic. 70.0 Sakiai munic. 23.8
Kazly Rada munic. 0.9 Druskininkai munic. 99.7
Elektrénai munic. 62.0

The springhead of the Nemunas is a symbolic onauseca much larger and aqueous
river, the Usa (the length 104 km, the area ofddehment 1316 kfjy flows into the
upper reaches of a rivulet called Nemunas sincalalé from the right side at the™5
km from the springhead (the area of the catchm2htkhf). The Nemunas is the most
aquer%us river in Lithuania — its average multi-aaindischarge at Sovetsk (Télzis
612 n/s.

The wood density in the Nemunas Small Tributarieb-Basin is 30 %, bogs, marshes
and swamps cover 0.7 % and lakes — 1.5 % of tlaé¢ dota of the sub-basin. 530 rivers
in the sub-basin are longer than 3 km and 2 1268mgdler ones, shorter than 3 km. The
total length of the rivers is 8 590 km, the densitly the river network is about
1.03 km/knf.

Following the typology and status of water objedts) water bodies were identified in
the category of rivers and 66 ones — in the categbrakes in the Nemunas Small
Tributaries Sub-basin. The total number and legtivater bodies of different types in
the category of rivers within the Nemunas Smalbiitaries (the Nemunas included)
Sub-basin is provided in Table 6 and the number amed of water bodies in the
category of lakes is given in Table 7.

Table 6. The number and length of water bodieshm tategory of rivers in the
Nemunas Small Tributaries Sub-basin

Water bodies in the
category of rivers of which HMWB
Type
Nobgggiter Length, km NOBOf yvater Length, km
odies

1 79 992.5 2 29.4

2 14 183.3 2 17.4

3 12 171.8 0 0

4 4 430.8 1 224.9

5 1 31.3 0 0
Total: 110 1811.3 5 271.7

Table.7. The number and area of water bodies ircabegory of lakes in the Nemunas

Small Tributaries Sub-basin

Water bodies in the
category of lakes of which HMWB
Type No. of water Area,
bodies Kkm2 No. of water Area,
bodies km?
1 17 21.0 5 4.9
2 38 133.7 4 66.0
3 11 14.4 0 0.0
Total: 66 169.1 9 70.9
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Zeimena Sub-basin

9. The boundaries of the Zeimena Sub-basin andntin@cipalities situated within the
sub-basin are demonstrated in Figure 5. Informationthe share of the area of the
municipalities in the sub-basin is provided in thkle next to the said figure.

The formal source of the Zeimena is Lake Zeimefy® river flows over the sandy
plain of Zeimena, and the upper reaches of itautsiies drain foots of Auktaai
Upland @ukstaiiiy auk$tumy and Svetionys Upland Svemioniy aukStumii The
Zeimena Sub-basin is notable for a particularlyhhimimber of lakes: there are 479
lakes with an area larger than 0.005%ktheir total area is 180 Knfthe lake percentage
is 6.4 %). Meanwhile the density of the river netiis rather low — only 0.67 km/km
The river network consists of 524 rivers, of whitbd ones are longer than 3 km. The
total length of the rivers in the sub-basin is 2 . Natural conditions are favourable
for groundwater formation: the wood density is 5llight-textured soils cover 76 % of
the surface of the sub-basin. Bogs, marshes andchgsvaonstitute 1.3 % of the total
area of the Zeimena Sub-basin.

Though the Zeimena Sub-basin makes up 11 % of tka af the Neris Basin, it
accounts for about 25 % of the annual flow. Theuahnunoff rate in the upper reaches
of the Zeimena is 7.1 l/s/Kimand the runoff rate in the lower reaches is B/hrf.
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Figure 5. Zeimena Sub-basin and municipal bounslarie

Following the types of water objects and theiristadetermined by human activities,
the water objects in the Zeimena Sub-basin werepgd into 26 water bodies in the
category of rivers and 62 ones — in the categotglads. The total number and length of
water bodies of different types in the categoryiwérs within the Zeimena Sub-basin is
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provided in Table 8 and the number and area ofrimddies in the category of lakes is
given in Table 9.

Table 8. The number and length of water bodieséncategory of rivers in the Zeimena

Sub-basin

Water bodies in the
category of rivers of which HMWB
Type
Nol.oggz/ggter Length, km NOBOf yvater Length, km
odies

1 19 207.4 1 13.8

2 4 76.6 0 0

3 1 29.8 0 0

4 1 17.4 0 0

5 1 51.9 0 0
Total: 26 383.1 1 13.8

Table 9. The number and area of water bodies ircéiegory of lakes in the Zeimena

Sub-basin

Water bodies in the category
of lakes of which HMWB
Type
Nobgg;/ggter Area, km* No. of water | , oo ym?
bodies '
1 12 18.4 0 0
2 38 75.0 0 0
3 12 45.0 0 0
Total: 62 138.4 0 0.0

Sventoji Sub-basin

10. The boundaries of the Sventoji Sub-basin aadrbnicipalities situated within the
sub-basin are demonstrated in Figure 6. Informationthe share of the area of the
municipalities in the sub-basin is provided in thkle next to the said figure.
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Figure 6. Sventoji Sub-basin and municipal bouregari

The Sventoji is the largest tributary of the Nerfhie sub-basin extends from the
northeast to the southwest, including Zarasai Upl@aras; aukStumg Utena Upland
(UtenosaukStuma and Moktai Upland Moléty aukStumg, which are noted for a high
percentage of lakes (25 % of the area of the ssmpaS\dasai PlateauSiedas;
plynaukst) and Sirvintos PlateawSitvinty plynauk&) (54 %), and part of the Central
Lithuanian Lowland Yidurio Lietuvos zemum#21 %). The dominant surface soils are
medium clay loams (63 % of the area of the subr)asiith the rest of the area covered
with sand and gravel (27 %). The wood density i€®6&0gs, marshes and swamps
cover 0.7 % and lakes — 3 % of the total territoryhe sub-basin. The river network in
the Sventoji Sub-basin contains 1 885 rivers, @1§ of which are longer than 3 km.
The density of the small rivers’ network is 0.54/km?, and that of longer ones — 0.47
km/kn?. The total lengtlof the rivers is — 6 477 km. The annual runoff riatéhe upper
reaches is 7 l/s/kiin the middle reaches — 7.3-7.4 I/sfkrand in the lower reaches —
8.2 l/s/ knd.

Taking into account the types of water objects Hradr status determined by human
activities, 83 water bodies in the category of isvand 66 water bodies that belong to
the category of lakes were identified in the Svgrab-basin. The total number and
length of water bodies of different types in théegary of rivers within the Sventoji
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Sub-basin is provided in Table 10 and the number @mea of water bodies in the

category of lakes is given in Table 11.

Table 10. The number and length of water bodiesha category of rivers in the

Sventoji Sub-basin

Water bodies in the
category of rivers of which HMWB
Type
Nobgg}zz\ter Length, km No.bof yvater Length, km
odies

1 60 568.8 2 30.1

2 9 166.7 0 0

3 10 245.9 0 0

4 1 54.7 0 0

5 3 86.8 0 0
Total: 83 11229 2 30.1

Table 11. The number and area of water bodiesdrc#tegory of lakes in the Sventoji

Sub-basin
Water bodies in the
category of lakes of which HMWB
Type No. of water Area,
bodies km? No. of water Area,
bodies km?
1 20 19.1 4 3.9
2 40 105.1 3 16.5
3 6 23.8 0 0
Total: 66 148.0 7 20.5

Newézis Sub-basin

11. The boundaries of the N&s Sub-basin and the municipalities situated wwitihie

sub-basin are demonstrated in Figure 7. Informationthe share of the
municipalities in the sub-basin is provided in thkle under the said figure.
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Municipality Area in the Nevézis Sub-basin, %
Siauliai city munic. 15.8
Keédainiai munic. 98.3
Siauliai munic. 0.5
Pane¥Zys munic. 73.9
Radviliskis munic. 71.0
Kelmé munic. 4.7
Paneyzys city munic. 90.9
Anykiai munic. 18.6
Raseiniai munic. 4.9
Jonava munic. 38.7
Kaunas munic. 40.3
Kaunas city munic. 9.3
Ukmerg: munic. 13.2

The Newzis Sub-basin extends over the Central Lithuaniewland {idurio Lietuvos
Zemum}p and the catchment of its largest tributary Sudvains the foots of the
Samogitian UplandZemaiiy auk3tumj The surface is dominated by heavier-textured
carbonaceous soils, 10 % of the surface of thebsisba is covered with sands. Most of
the bogs, marshes and swamps are concentrate@ wpgrer reaches of the river and
their average percentage in the sub-basin is 0.Bd¥ests occupy 25 % of the area of
the sub-basin. There are 89 lakes in the sub-hwitinthe aggregate area of 5.28 %m
only, so the lake percentage is very low (0.09 #19; largest lake isdnas (2.08 krf).
However, there are many ponds (76 in total). Therrnetwork in the Nedis Sub-
basin contains 422 rivers longer than 3 km and@ affes shorter than 3 km. The total
lengthof the rivers is 8 162 km. The density of the rimetwork is 1.33 km/kf The
NewZis receives part of its waters from the rivers/io and Sventoji. The annual
runoff rate in the Neizis Sub-basin is 1.9 I/s/Km

Following the types of water objects and the resolt a human impact analysis, 71
water bodies in the category of rivers and 14 whtelies that belong to the category of
lakes were identified in the Né&Xis Sub-basin. The total number and length of water
bodies of different types in the category of rivevghin the Newzis Sub-basin is
provided in Table 12 and the number and area oémaddies in the category of lakes is
given in Table 13.

Table 12. The number and length of water bodiesha category of rivers in the
Newzis Sub-basin

Water bodies in the
category of rivers of which HMWB of which AWB
Type No. of water | Length
bodies km No.bg:‘j;ggter Length, km Nobgg;/gr;\ter Length, km
1 47 803.4 16 319.4 2 13.3
2 11 169.7 3 68.7 0 0
3 10 220.5 1 42.0 0 0
4 1 87.0 0 0 0 0
5 2 81.9 0 0 0 0
Total: 71 1362.5 20 430.1 2 13.3
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Table 13. The number and area of water bodiesarcétegory of lakes in the Ngars

Sub-basin
Water bodies in the of which AWB
category of lakes of which HMWB
bodies km? No. of water bodies krrf]";‘* No. of water bodies krrig'
1 6 6.1 4 2.4 1 0.1
2 8 9.6 8 9.6 0 0
3 0 0 0 0 0 0
Total: 14 15.7 12 12.1 1 0.1

Dubysa Sub-basin

12. The boundaries of the Dubysa Sub-basin andntir@cipalities situated within the
sub-basin are demonstrated in Figure 8. Informationthe share of the area of the
municipalities in the sub-basin is provided in thkle next to the said figure.
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Figure 8. Dubysa Sub-basin and municipal boundaries

The Dubysa Sub-basin is narrow (50 km width inbitsadest place; its length — about
90 km) because the river bumps into the easterre eddgthe Samogitian Upland
(Zemaiiy aukStumiinstead of flowing in the direction of the suragradient towards
the Central Lithuanian Lowland.ietuvos zemumaand KarSuva LowlandK@rsuvos
Zemuma The surface of the sub-basin is dominated byinmedoils (70 % of the sub-
basin area), 11 % of the surface of the sub-basicovered with sands, 9 % — with
heavy clay loam. Forests occupy 25 % of the areahighest forest concentration is in
the upper reaches of the river. Large swamps andhas, such as the Didysis Tyrulis
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Marsh (38 km), Pravirdulio Marsh (32 kfj, Tytuveny Tyrelis Marsh, Siluvos Tyrelis
Marsh, are situated in the inter-ridges and pothalé the sub-basin. The swamp
percentage of the Dubysa Sub-basin is 1.6 %. Taexed0 lakes with the area larger
than 0.005 krfy however, their total area is only 5.5 nthat is, the majority of the
lakes are small so the lake percentage is only %h2The area of ponds is larger than
that of the lakes and totals to about 10’ Kihe river network in the Dubysa Sub-basin
contains 774 rivers, of which 154 rivers are lontjem 3 km. The total lengtif the
rivers is 2 439 km, and the density of the rivemmek is 1.24 km/krfy

The average annual runoff rate in the Dubysa Swsintia 7 I/s/km, the runoff rate in
the upper reaches of the Dubysa is 6.8 I/sf,kmthe upper reaches of the Krazant
catchment — 11.2 I/s/kmand the one in the lower reaches of the KraZeatchment —
9.3 knf. The average discharge at the mouth of the Duisys4.2 ni/s.

Following the typology of water objects and theatss determined by human activities,
the water bodies in the Dubysa Sub-basin were gbupto 24 water bodies in the
category of rivers and 3 ones in the category kédaThe total number and length of
water bodies of different types in the categoryieérs within the Dubysa Sub-basin is
provided in Table 14 and the number and area oémaddies in the category of lakes is
given in Table 15.

Table 14. The number and length of water bodig¢kercategory of rivers in the Dubysa
Sub-basin

Water bodies in the
category of rivers of which HMWB
Type No. of
water Length, km | No. of water
bodies ’ bodies Length, km
1 17 240.4 1 11.3
2 2 56.2 1 24.7
3 4 80.7 0 0
4 0 0 0 0
5 1 97.9 0 0
Total: 24 475.2 2 36

Table 15. The number and area of water bodiesarc#itegory of lakes in the Dubysa
Sub-basin

Water bodies in the
category of lakes of which HMWB
e No. of water Areazl, No. of water | Area
bodi k : '
odies m bodies km?
1 1 0.7 0 0
2 2 1.9 0
3 0 0 0 0
Total: 3 2.6 0 0

Sesup Sub-basin

13. The boundaries of the Se&upub-basin and the municipalities situated witthia t
sub-basin are demonstrated in Figure 9. Informationthe share of the area of the
municipalities in the sub-basin is provided in thkle under the said figure.

The Lithuanian part of the Se&uBub-basin contains 80 % of its total area and 5 %
the length of the river bed. The upper reacheshef3esSup (27 km, the area of the
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catchment 287 kfij are in Poland, the western part of the middle langér reaches (62
km, 919 knd) lie in Kaliningrad Region. For 52 more kilometréise river flows along
the border between Lithuania and Kaliningrad ReglarLithuania, the Seagflows
over Uznemuéa Lowland UzZnemuas Zemumg and its own upper reaches and the
upper reaches of its tributaries draimd8va Upland $zduvos aukStumaThe surface
of the sub-basin is dominated by medium and heday loams. The wood density is
17 %, the largest forest array — the woods of &da. Bogs, marshes and swamps
comprise 1.6 % of the area of the sub-basin; mbshem are situated in the south-
eastern part of the sub-basin. The largest bogsZaréntas Bog (68.5 kf), Amalvas
Bogs (34.1 krf), EZetlio Bog (20 knf). The lake percentage in the SeiGpib-basin is
1.1 % (269 lakes larger than 0.005%mith the total area of 68.2 Kin however, more
that 60 % of the total area of the lakes is sitidtethe catchment of the right tributary
of the SeSup— the Dovir catchment (its lake percentage is 7.3 %). Theekirtakes
are Dusia (23.3 kA and Zuvintas (10.3 ki The density of the river network totals to
1.12 km/knf. Its major part consists of small rivulets shorteat 3 km and land
reclamation ditches, the total number of which 40, meanwhile the number of rivers
longer than 3 km is only 282. The total lengthlw tiver beds in the sub-basin is 5 492
km.

The average annual runoff rate in the sub-bast@s/s/knf; it is higher in the hilly
upper reaches of the river (6.6 I/sfnand lower in the lowland (3.9 I/s/K)n The
average discharge at the mouth of the Se&up4.2 ni/s.
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Figure 9. SeélﬁoSuf)—basin and municipal boundaries

Area in the Se3ug Sub-

Municipality basin, %
Marijampok town munic. 100.0
Kalvarija munic. 99.3
Kaunas munic. 7.5
Kazly Rida munic. 99.1
Prienai munic. 10.6
VilkaviSkis munic. 100.0




Taking into account the typology of water objeatsl #ollowing the results of a human
impact analysis, 70 water bodies in the categoryiva@rs and 14 water bodies that
belong to the category of lakes were identifiedthe Se3up Sub-basin. The total

number and length of water bodies of different sypethe category of rivers within the
Se3up Sub-basin is provided in Table 16 and the numberarea of water bodies in
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Area in the Se3ug Sub-

Municipality basin, %
Marijampok munic. 89.7
Alytus munic. 10.0
Lazdijai munic. 33.1
Sakiai munic. 76.2

the category of lakes is given in Table 17.

Table 16. The number and length of water bodigkércategory of rivers in the Segup

Sub-basin
Water bodies in the
category of rivers of which HMWB
Type
Nol.oggz/ggter Length, km | No. of yvater Length, km
bodies

1 45 676.1 10 185.6

2 14 228.8 1 13.9

3 8 183.7 0 0

4 1 51.8 0 0

5 2 64.4 0 0
Total: 70 1204.8 11 199.5

Table 17. The number and area of water bodiesdrcéttegory of lakes in the Sesup

Sub-basin

14. The boundaries of th@rd Sub-basin and the municipalities situated witha sub-
basin are demonstrated in Figure 10. Informationtlo® share of the area of the
municipalities in the sub-basin is provided in thkle under the said figure.

Water bodies in the
category of lakes of which HMWB
Type No. of water Area,
bodies Kkm? No. of water Area,
bodies km?
1 9 23.6 3 2.0
2 2 1.6 1 0.8
3 3 26.4 0 0
Total: 14 51.6 4 2.8

Juara Sub-basin
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Figure 10. dra Sub-basin and municipal boundaries

Area in the Jara Sub-

Municipality basin, %
Paggiai munic. 20.3
Plung: munic. 0.4
TelSiai munic. 0.6
Klaipéda munic. 3.0
Kelmé munic. 13.9
Rietavas munic. 69.7
Silale munic. 85.2
Silute munic. 3.3
Raseiniai munic. 44.1
Taurag munic. 87.7
Jurbarkas munic. 26.7

The springs of thedda are located in Rietavas PlaiRi€tavo lygumpa In the upper
reaches, it flows over the western slopes of thend®gtian Upland {emaiiy
auksStuma then turns to KarSuva LowlanB&rSuvos zemumand crosses the moraine
ridge of VilkySkiai in the very lower reaches. Imetupper reaches and middle reaches,
about 80 % of the area of the sub-basin is coven#d medium clay loams. Heavier
clay loams and areas covered with clay become rdoreinant towards the lower
reaches. Sand zones account for 10 % of the sub-bisa. The wood density is about
27 %, bogs, marshes and swamps cover about 0.5 #eo$ub-basin. The average
density of the river network in the sub-basin #31km/knf. The river network consists
of 1 674 rivers, of which 334 are longer than 3 Krhe total length of the rivers is
5 724 km. The lake percentage is extremely lowly 0104 % (there are 20 lakes larger
than 0.005 iy with the total area 1.75 K A much larger area, about 16 %nis
occupied by ponds.

The average annual runoff rate in tfieaJSub-basin is 9.6 l/s/KmThe stream flow rate
is highest in the upper reaches of thenJ13.8 I/s/krf), and the lowest water content is
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measured in the catchment of thwal tributary SeSuvis (8.2 l/s/Kn The average
discharge at the mouth of therd is about 38 fifs.

Following the typology of water objects and impastshuman economic activities on
their status, the water bodies in tliealSub-basin were categorised into 52 rivers and 4
lakes and ponds. The total number and length oémiaidies of different types in the
category of rivers within theiga Sub-basin is provided in Table 18 and the nurahdr
area of water bodies in the category of lakesvsmgin Table 19.

Table 18. The number and length of water bodiethéncategory of rivers in thaich
Sub-basin

Water bodies in the category
of rivers of which HMWB
Type
Nobggggter Length, km No.bof yvater Length, km
odies

1 34 522.1 2 35.6

2 2 53.6 0 0

3 12 371.4 0 0

4 1 36.5 0 0

5 3 81.3 0 0
Total: 52 1064.9 2 35.6

Table 19. The number and area of water bodiesarcéitegory of lakes in th@rd Sub-
basin

Water bodies in the

category of lakes of which HMWB
Type No. of water Area, No. of water Area
. 2 . 1]
bodies km bodies km?
1 3 0.2 2 0.1
2 1 0.3 1 0.3

3 0 0 0 0
Total: 4 0.5 3 0.4

Minija Sub-basin

15. The boundaries of the Minija Sub-basin andrthmicipalities situated within the
sub-basin are demonstrated in Figure 11. Informatio the share of the area of the
municipalities in the sub-basin is provided in thkle next to the said figure.

The major part of the sub-basin is situated inGoastal LowlandRajiario Zemumg,
the upper reaches of the river — in the Samogttiatand Zemadiy aukstumi The
network of the rivers in the Minija Sub-basin catsiof 1 359 rivers, of which 269 are
longer than 3 km. The total density of the rivetwwk is 1.53 km/krf, the length of
the river beds — 4 508 km. The number of lake®mparatively small (39), the average
lake percentage is 0.6 %. The Babrungas catchmmoduats for the highest lake
concentration (lakes occupy 5.5 % of the area ef ¢htchment), including Lake
Plateliai (12 k). The wood density is about 32 %. Bogs, marshdssaramps take up
approximately 1 % of the sub-basin (these are maaited bogs). The most important
are Reiski Tyras Marsh (8.75 kfinand Auks$tumala Bog (about 30 Km

The average annual runoff rate in the Minija Subibas as high as 13.1 I/s/kniThe
runoff rate is a little lower in the upper reacleéshe Minija (11.8 I/s/krf), meanwhile
in the VeivirZis catchment it amounts to 14.3 s’k The average discharge at the
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mouth of the Minija is about 38.5%gs. However, not all water of the Minija flows into
the distributaries of the Nemunas delta: Ktdi@ Canal branches off at the distance of
18.4 from the mouth of the Minija, a canal downatneof Minija village enters Lake
Krokuy Lanka, and another distributary falls directlyoithe Curonian Lagoon.

Minijos pabaseinyje esancios savivaldybés w{i‘l‘_g
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Figure 11. Minija Sub-basin and municipal boundarie

Following the typology of water objects and impaofshuman economic activities
thereon, the water bodies in the Minija Sub-basemeacategorised into 40 rivers and 5
lakes. The total number and length of water bodfedifferent types in the category of
rivers within the Minija Sub-basin is provided im@fle 20 and the number and area of
water bodies in the category of lakes is givenabl& 21.

Table 20. The number and length of water bodidhencategory of rivers in the Minija
Sub-basin

Water bodies in the
category of rivers of which HMWB
Type
Nohgg;ggter Length, km Nobof water Length, km
odies

1 29 584.9 0 0

2 1 21.5 0 0

3 8 199.8 0 0

4 1 52.7 0 0

5 1 49.9 0 0
Total: 40 908.8 0 0
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Table 21. The number and area of water bodiesarncétegory of lakes in the Minija

Sub-basin
Water bodies in the
category of lakes of which HMWB
Type
Nobgggiter Area, ha | No. of yvater Area, ha
bodies '
1 0 0 0 0
2 4 3.2 1 0.7
3 1 12.1 0 0
Total: 5 15.2 1 0.7

Prieglius Basin

16. The boundaries of the Prieglius Sub-basin dndilkaviSkis municipality situated
within the sub-basin are demonstrated in Figurdrifdrmation on the share of the area
of VilkaviSkis municipality in the sub-basin is pided in the table under the said

figure.
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Figure 12. Priegliué Basin
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The Prieglius Basin is the smallest river basinLithuania, with the area of only
88.4 knf. It mainly covers the area drained by Lake Vistyghd the latter’s tributaries.
The entire Lithuanian part of the basin belongsVitkaviskis municipality. The

territory of the Prieglius Basin lies in the westgreriphery of the Baltic Uplands
(BaltiSkosios aukStumps with dominating cretaceous geological formatiof$he

thickness of quaternary sediments exceeds 180 ra. ddminating type of soil is
podzols. The density of the river network is 0.6&/km?, where 4 rivers are longer than
3 km and 16 ones — shorter than 3 km, with the egage length of 41 km. The lake
percentage in the basin is 0-2 %. The average amnneff rate is 6-7 I/s/kf The

wood density is less than 10 %.
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There are no water bodies in the category of rivetbe Prieglius Basin. The category
of lakes comprises one water body with the areaoknt.

Lithuanian Coastal Rivers Basin

17. The boundaries of the Lithuanian Coastal Riv@asin and the municipalities
situated within the sub-basin are demonstratedgarg 13. Information on the share of
the area of the municipalities in the basin is pfed in the table next to the said figure.

Lietuvos pajirio upiy baseine esanéioq/savivaldybés
Municipalities in the basin of Lithuanian cfastal rivers w,§“ﬁ,5
- R

Area in the
Lithuanian
Coastal Rivers
Municipality Basin, %
Silute munic. 2.9
Klaipéda city
R} munic. 89.9
Klaipéda munic. 31.4
Silutés sav. j Kretinga munic. 41.7
Y Neringa munic. 99.4
~ Palanga town
Sutartiniai 2e|1‘;7l;a;i}rl:;gend munic. 49 . O

== Salies siena/Country border
[ savivaldybeés riba/Municipality boundary
[ Lietuvos pajtrio upiy baseinas/Basin of Lithuanian coastal rivers

,/'
T

0 5 10 20 30 40
O —— S—

Figure 13. Lithuanian Coastal Rivers Basin and ripai boundaries

The whole of the Lithuanian Coastal Rivers Basisitaated in the Coastal Lowland
(Pajurio Zemuma The largest river in this basin is the Akmenaa®avhich flows out

of the Coastal Lowland and enters the Baltic Seaklaipcda Strait. From the springs
to the town of Kretinga, the river is called Akmemad further — Dah The average
annual runoff rate is 13.1 l/s/émthe average discharge at the mouth of the riser i
about 7.6 Ys. The wood density in the Lithuanian Coastal Rivgasin is 27 %, bogs,
marshes and swamps occupy 2.3 % of the area dfathia. The river network consists
of 161 rivers longer than 3 km and 650 rivers sotihan 3 km, with the aggregate
length totalling to 2 774 km. The density of theeri network is 1.6 km/kfm

Following the results of a human impact analysid te typology of water objects, the
water bodies in the Lithuanian Coastal Rivers Bagne categorised into 13 rivers and
2 lakes. The total number and length of water ®adfedifferent types in the category
of rivers within the Lithuanian Coastal Rivers Bass provided in Table 22 and the
number and area of water bodies in the categolakesk is given in Table 23.
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Table 22. The number and length of water bodigkercategory of rivers in the
Lithuanian Coastal Rivers Basin

Water bodies in the
category of rivers of which HMWB of which AWB
Type No. of
water Le;rg]th, va(;.teOrf Length, km No. of water Length,
bodies . ' bodies km
bodies
1 10 119.1 5 50.7 1 23.0
2 2 28.4 0 0 0 0
3 1 19.7 0 0 0 0
Total: 13 167.2 5 50.7 1 23

Table 23. The number and area of water bodiesamcaegory of lakes in the
Lithuanian Coastal Rivers Basin

Water bodies in the

category of lakes of which HMWB
Type No. of water Area, No_ of water Area
b d k 2 . [}
odies m bodies km?
1 2 1.6 2 1.6

2 0 0 0 0

3 0 0 0 0
Total: 2 1.6 2 1.6

In addition to rivers and lakes, the Nemunas RBifd abvers the Lithuanian part of the
Curonian Lagoon, the plume of the Curonian Lagaorthe Baltic Sea (transitional
waters) and the coastal waters of the Baltic Sea [sgure 1). The transitional waters
comprise four water bodies (one of them, Kédig Strait, belongs to the category of
heavily modified water bodies), and the coastalevgatare grouped into two bodies of
water.

The Curonian Lagoon is a lagoon in the southweshefBaltic Sea, with the area of
1 584 knf. The lagoon is separated from the Baltic Sea byahenian SpitOnly the
northern part of the Curonian Lagoon (402.03kbelongs to Lithuania, meanwhile the
southern part lies in Kaliningrad Region. From Motd South, the lagoon stretches
93.5 km, and its widest zone in the southern maa6.5 km, the coastline makes up
324 km. The Curonian Lagoon is a shallow body dlewawith the largest natural depth
of only 5.8 m and the average depth — 3.8 m. Howethe prevailing depth of the
Lithuanian part of the lagoon is 1.8 — 2.6 m. Thaex volume of the lagoon is 6 Rm
At its northern end, the Curonian Lagoon is coneedb the Baltic Sea by Klaiga
Strait (the narrowest place between piers is 390 m)

25 rivers and streams enter the Curonian Lago@nlaifyest of which are: the Atmata,
Skirvyte, Gilija, Vorusre, and the Pakain(all these are branches of the Nemunas delta);
the Darg, Nemunynas, and the Deimena. The catchment ardesedfuronian Lagoon
totals to 100 500 ki 98 % of which belongs to the Nemunas.

The plume of the Curonian Lagoon in the Baltic S®a&upies the area of about
112.98 k. As a result the intermixture of fresh and seaewahe water salinity at
Melnrag:, which is located at Klagala port entrance, sometimes is even less than 1 %,
meanwhile the water salinity some nautical milesyave 7 %. Amounts of phosphorus
and nitrogen go up 3-5 times due to the lagoon wate in biogenic matter. The waters



27

of the Curonian Lagoon extend as far as 16-20 lam fthe shore during spring tides
and up to 5 km during the summer.

The area of the coastal waters is 114.7 kime total length of the shoreline of these
waters is about 60 km. The Lithuanian coastal vsaterrespond to mesohaline waters
(with the salinity of 6-7 %). Continuous pressufesm winds, waves and currents
create a hydrodynamic environment which preventtack of oxygen and any
significant vertical oxygen gradient. Affected byawes, biotopes of the bottom
substratum and benthic communities change in tpéhdg up to 20 m.

The Curonian Lagoon borders the municipalities o6t&§ Klaipeda city, Klaigda
district and Neringa, and the territory of the Rattoast lies within the municipalities of
Klaipéda city, Klaigda district, Palanga and Neringa towns, and Kretidigtrict. The
status of the coastal and transitional waters heen kaffected by human economic
activities carried out not only in the neighbouritegritories but also within the entire
Nemunas RBD.

Typology of water bodies

18. As already mentioned, water bodies within treanNnas River Basin District are

assigned to the following categories: rivers, lakeansitional waters (the Curonian
Lagoon and the plume of the Curonian Lagoon inBhkic Sea) and coastal waters of
the Baltic Sea. In addition, artificial and heavilpodified water bodies are

distinguished. Various rivers, lakes, water ardasamsitional and coastal waters differ
in their individual characteristics, such as rig&e and slope, lake depth, salinity in
transitional waters, soil composition in the cohgiane of the Baltic Sea, etc. The
variety of such natural characteristics also affemtjuatic communities: the species
composition of aquatic organisms, as well as ndaiarameters of various species in
communities, largely depends on natural conditiohkerefore, all surface water

categories were further differentiated accordindyfme taking into account the variety
of natural characteristics of surface waters arel résulting differences in aquatic
communities.

A whole of certain characteristics typical of edghe of water bodies when a water
body in question has not been affected by humanities is called reference conditions
of such body of water. A degree of deviation of relsteristics from the reference
conditions serves as a basis for identifying thteaecological status of the water body
(magnitude of human impact), that is, determiningiolv differences between the
communities exist due to natural factors and wiiate been caused by anthropogenic
pressures. Thus, the differentiation of water bedwh different natural characteristics
into types is a mandatory condition for correctitdfecation of the ecological status of
these water bodies.

The following sub-sections provide information twe types of rivers, lakes, transitional
and coastal waters identified within the Nemuna®DR®d discuss the natural factors
characterising these types.
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Rivers

19. Five river types were identified in the Nemur@BD which differ in the
characteristics of their aquatic communities (mafirdh communities). The river types
are characterised by two main natural factors whietermine the major differences
between the communities: catchment size and bguk.slthe characterisation of types
also involves the elements which, in accordancé wie WFD, are obligatory in the
typology of water bodies: absolute altitude andiggy On the basis of the latter factor,
almost all rivers in Lithuania belong to one sintyge, meanwhile according to the
catchment size the rivers are divided into fourugs Rivers with the catchment size
larger than 100 kfmwere additionally divided into types by the criter of the bed
slope. The river types of the Nemunas RBD and theesponding characterising
factors are provided in Table 24, and Figure 14 alestrates the river types.

Table 24. The typology of rivers in the Nemunas RBD

Types
Descriptors 1 ‘ 2 | 3 ‘ 4 5
Absolute height, m <200 m
Geology calcareous
Catchment size, kin <100 100-1000 >1000
Bed slope, m/km - <07 | >07 <03 | >03

Lakes

20. Three main types of lakes were identified i@ Nemunas RBD. The major factor
that determines the most significant differencesvben the communities of aquatic
organisms (fish and macrophytes) is the averagthddpakes. As in the case of rivers,
the characterisation of the types of lakes alsolires other obligatory factors, such as
absolute altitude, geology, and surface area. Bglate altitude (obligatory factor), all
Lithuanian lakes belong to one type. By geologynadt all lakes (with individual
exceptions) are classified as calcareous, thatlss, belong to one type. All lakes are
classified into one group of lakes larger than k% (according to the WFD, only the
lakes with an area >0.5 Knshall be classified) because no material diffezsria the
structure and composition of the communities ofagiguorganisms were identified in
the lakes larger than 0.5 knBy the average depth, the lakes are differemtiateo
three groups: lakes with the average depth less3ha, within the range of 3-9 m, and
more than 9 m.

The types of the lakes in the Nemunas RBD anddbmis characterising the types are
presented in Table 25, and the lake typology -iguife 15.

Table 25. The typology of lakes in the Nemunas RBD

. Types
Descriptors 1 5 3
Average depth (m) <3 3-9 >9
Absolute altitude (m) < 200
Geology calcareous (>1.0 meq/lg (Ca >15mg/l))
Surface area (ki >0.5
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Transitional and coastal waters

21. Transitional waters within the Nemunas RBD difterentiated into three types on
the basis of the following ecologically relevantttars: wave exposure and average
structure of substrate (Table 26). The tidal ramgs not considered as an appropriate
factor for identifying water types. Salinity, wawxposure and average structure of
substrate are used for separating the plume oftlvenian Lagoon in the Baltic Sea in
the open coastal waters from other two transitiovaber types.

Table 26. The typology of transitional water bodieghe Nemunas RBD

Types of transitional waters
1 2 3
Descriptors Northern part of the Central part of the Plume of the Curonian
Curonian Lagoon | Curonian Lagoon| Lagoon in the Baltic Sea
Salinity ( %, psu) <0.5-5 <0.5 0.5-18
Wave exposure Highly protected Highly protected| Open
Average structure of substrate Sand, silt Sand, silt Sand, rocks

The Lithuanian coastal waters of the Baltic Seagassl to the Nemunas RBD are
divided into two types, using the average structfrsubstrate as an optional factor
(Table 27). The average structure of substrateasimain element for differentiating the
two types of the coastal waters. Wave exposurehores, water mixing characteristics,
depth and tidal regime are not suitable for theolygy of the coastal waters of
Lithuania.

Table.27. The typology of coastal waters in the Neas RBD

Types of coastal waters
1 2
Descriptors Open sandy coast of the | Open stony coast of the Baltic
Baltic Sea (coast of the Sea (continental part of the
Curonian Spit) coast)
—
Salinity ( %, psu) 5.18 5.18
Average structure of substrate sand sand-gravel, stones
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Heavily modified water bodies

22. The characteristics (hydrological, morpholobjicé certain natural bodies of water
have been strongly modified due to an impact of &meconomic activities. As a result,
good status of aquatic organisms in such bodiesatérs often cannot be achieved,
unless the human activity is terminated and nafgkical characteristics are restored.
Should restoration of natural physical charactessto such water body have far-
reaching negative socio-economic consequencesf tirei 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 bodies of water include Klaga Strait, which is the place of concentrated
activities of Klaigda State Seaport. The natural shore in the eaptatnand in the
major area of the western part was replaced withgrabankments. The hydrodynamic
and outwash material transportation regime in tretsvas altered by construction and,
later, reconstruction of the port entrance as aslby the dredging of the water area
since the year 1925, which has resulted in theeptedepth of 14 meters as compared to
mere 8 m in certain places of Klaga Strait in 1928. Due to the said reasons, Ktap
Strait was assigned to HMWB (Figure 17).

Heavily modified water bodies also include pondshvthe area larger than 0.5 km
where the conditions typical of rivers have turiei those typical of lakes due to an
impact of the head, as well as river stretches s/tilee natural flow is continuously
lower more than 30 % due to water transfer to titelonent of another river. Available
research data on communities of aquatic organisitisate that such reduction of the
flow has a significant negative impact on the fatfithe communities. Only one water
body in the Nemunas RBD — a stretch of the Merkysrgstream of the Merkys-Veék
Canal — was classified as a HMWB due to the saipach More than 80 % of the
discharge of the Merkys River accounts for the te@mance of Lake Papis (a NATURA
2000 site), which belongs to the basin of the &&kver. The group of HMWB also
includes a stretch of the Nemunas downstream oh&stHydropower Plant, which was
designated as such taking into account signififiactuation of the water level due to
the operation of the hydropower plant, artifici@rrhation and maintenance of the
shoreline (dams), and dredging of the bed for rediog purposes.

The available data on aquatic communities shows Wader bodies may be of good
status by the parameters indicative of physico-ebanguality elements, but the status
of aquatic organisms in straightened rivers is lothan good. If straightened sections
are not continuously maintained, in the long rumythcan remeander naturally.
However, the process of natural restoration ofrrhveds to a very large extent depends
on the river bed slope, substrate of the bed gmarian vegetation, for instance, tree
branches and similar obstacles that impede the dliotive river and otherwise affect the
restoration and effectiveness. Straightened rivate higher slopes as well as those
flowing over forested areas have higher potenfislatural restoration than straightened
rivers with low slopes (lower than 1.5 m/km) andtdeyed natural riparian vegetation.
In addition, a high river bed slope naturally eesua larger variety of habitats (changes
in flow velocity, depth of the river bed and sodnsposition) and hence the ecological
status of straightened rivers with higher slopesdbimjogical quality elements is often
higher than that in straightened rivers with lowpss. The majority of straightened
rivers or stretches with a low slope are situatethe areas of intensive agriculture and
urbanised areas in the lowlands of the Nemunas RBfiicial restoration of the river
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beds is hardly possible, especially in urbaniseditéeies where remeandering
possibilities are very limited. Hence, straighteme@rs with low bed slopes flowing
over urbanised territories of the Nemunas RBD wiegnated as HMWB.

Klaipéda strait/heavily
modified water body
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Figure 17. Klaigda Strait — a heavily modified water body
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The designation of water bodies as HMWB was coretudbllowing the WFD CIS
Guidance Documehand some feedback from foreign experiénce

The designation process aims at justifying theaead why the pre-designated HMWB
should be finally classified as HMWB and hence #tidwave less stringent objectives
in terms of ecological improvements. Indeed, a ifigant hydromorphological
alteration is not sufficient to justify that a wateody should be designated as HMWB.
It has to be shown that the restoration measuredetaeto achieve good ecological
status would significantly affect the users of ateweébody in question or the wider
environment and that the user(s) do not have aeynaltive means to achieve the same
benefits as those offered by a respective watey bader the category of HMWB.

23. The HMWB designation procésnsisted of following steps:

23.1. Pre-designation: identification of the looati size, etc. of the water body,
description of the hydromorphological changes aradagyical alteration(s);

23.2. Characterisation of the user(s) benefitiogifthe changes.;

23.3. Identification of measures to restore goodiaggcal status of the water body
(hydromorphological characteristics);

23.4. Description of the impacts of the measure(s)the user(s) and on the wider
environment;

23.5. Test: Are the impacts significant?

23.6. Identification of potential alternative meadifos the user to achieve the same
function;

23.7. Test: Are these alternative means feasibtshnieally, economically and
environmentally?

24. Having completed the steps listed in parag&lthe following water bodies were
designated as HMWB within the Nemunas RBD:

24.1. Klaigda Strait;

24.2. Ponds/reservoirs larger than 0.5 knin total 42 water bodies with the aggregate
area of 115.6 kf

24.3. A stretch of the Merkys downstream of the WyefVoké Canal (discharge
decreased by 80 %); this stretch comprises one bbdster with the aggregate length
of 23.3 km;

24.4. The Nemunas River below Kaunas HydropowentRiawn to the mouth; this
stretch comprises one body of water with the aggeetgngth of 225 km;

24.5. Straightened rivers with a low bed slope ripanised territories of the Nemunas
RBD; such rivers comprise 52 bodies of water whig aggregate length of 925 km.

Artificial water bodies

25. The category of artificial water bodies consaivater bodies formed in places where
they had not existed before, without having modifiee existing water bodies. AWB

*Common Implementation Strategy for the Water FraorkvDirective, Guidance No. 4: Identification
and Designation of Heavily Modified and Artificiater Bodies, 2003.

2 Including the conclusions from a workshop in Beissieavily Modified Water Bodies: Information
Exchange on Designation, Assessment of Ecologmi@fial, Objective Setting and Measurgsviarch
2009.

% The methodology and procedure of the designatidtiVWWB is described in Annex 7 to the Report on
the Assessment of Surface Water Bodies.
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also include large quarries (>0.5 Rnas well as artificial canals dug for divertingpa
of the river water flow to other rivers, or for ethpurposes (King Wilhelm Canal).

26. Bodies of water identified as artificial waberdies (Figure 18):

26.1.Quarries (>0.5 ki) — one such quarry with the area of 1.2°kmthe Nemunas
RBD;

26.2.Flow diversion canals (the Merkys-VolCanal, the Sventoji-Nexis Canal, and
the Levuo-Newzis Canal) constituting three bodies of water with aggregate length
of 17.2 km;

26.3.King Wilhelm Canal, which was identified as one pad water with the length of
23.04 km.

Reference conditions of surface water bodies

27. Successful planning and introduction of measuequired for the ensuring of good
ecological status of surface waters directly dependadequate selection of quality
elements (biological, physico-chemical, hydromotppial) for status assessment, and
on establishment of the criteria for the parametétbese elements. However, the main
precondition of correct ecological status assessisdhe establishment of a reference
point. The reference point means values typicahefparameters for quality elements
under natural, that is, reference conditions withamthropogenic impacts. As water
bodies of different types are habitats for diveasgiatic communities, each of them
requires reference values of the parameters fagrveaiality elements.

The reference conditions of water bodies describetiis section were established by
way of analyses of various characteristics of theameters for quality elements in
specially selected water bodies with a minimum iotg®y human economic activities,

as well as application of other methods used flacsen of reference sites in the Baltic
Ecoregion, and coordination of the criteria for ttentification of reference sites with

other EU Member States. It should be noted thatfasoreference values were

established not for all water quality elementselisin the directive due to shortage of
data required for reliable values.
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Rivers

28. In rivers, values of reference conditions fayldpical elements were established
only for parameters for fish and benthic invertédifauna (no reference conditions were
established for macrophyte parameters due to gfeoxté data). Values of parameters
indicative of physico-chemical quality elements reltéerising the quality of water,

which ensure reference conditions for biologicanetnts, were established as well.
Reference conditions for rivers were also chareggdr in accordance with

hydromorphological and chemical status criteria. a@bterisation of reference

conditions for river sites and values of parameferswater quality elements are

provided in Table 28.

Table 28. Parameters for reference condition sitels and their characterisation
REFERENCE CONDITIONS

Spatial
Parameters assessment | Characterisation
scale
BIOLOGICAL
Lithuanian Fish monitoring
Index (LFI) site LFl value - 1
Danish Stream L
Fauna Index monl_ttorlng DSFl value - 7
(DSFI) site

PHYSICO-CHEMICAL

BOD; < 1.8 mg/l;
0O, >8.5 mg/l (Type-2 rivers) and9.5 mg/l (rivers of othe

General water types);

quality parameters| monitoring Niota < 1.4 mgl/l;
(average annual site NH4-N <0.06 mg/l;
values) NOs-N < 0.9 mg/l;

PO,-P < 0.03 mg/l;
Piotar < 0.06 mgl/l.

HYDROMORPHOLOGICAL
Structure of the

river bed stretch* Natural bed (unregulated, no shore embamks).

Length and width The zone of natural riparian vegetation (forestsyecs at leas
of natural riparian stretch* 70 % of the length of the bank of the river bede Width of the
vegetation forest zone must be at least 50 m.

River continuity stretch* There are no artificiarbiers for fish migration.

There are no changes in the natural water flow tifyadue to
human activities (water intake, operation of HPBtewr discharge
Quantity of water| monitoring | from ponds, or an impact of the head), or flucomtiis
flow site insignificant €10 % of the average flow during a period
guestion). However, the flow quantity may not bssl¢han the
minimum natural flow during the dry period (averamfe30 days).

n

CHEMICAL STATUS

Concentrations of specific pollutants are belowdbeection limit

Monitoring | (pollutants are not detected by most advanced #oally
site methods). Concentrations of other regulated substawhich are

naturally found in the nature do not exceed thenaatevel.

Hazardous
substances and
other pollutants

* the length of the river stretches where the paramefor 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; rivers with tachment area >1000 km 5 km upstream and 5 km
downstream of the monitoring site.
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Lakes

29. In lakes, values of parameters for referencelitions for biological elements were

specified only for the parameter for phytoplanktareanwhile reference values
established for parameters for other biologicatneets are only preliminary ones, with
the parameters currently being tested. Values i@&meters for reference conditions will
have to be specified when more data is availableo,Avalues of parameters indicative
of physico-chemical elements characterising thdityuaf water, which should ensure

reference conditions for biological elements, westablished, and parameters for
hydromorphological quality elements and criteriar fehemical status were

characterised. Parameters for reference conditbfekes and their values are given in
Table 29.

Table 29. Parameters for reference conditionskedand their characterisation
REFERENCE CONDITIONS
Parameters ‘ Characterisation
BIOLOGICAL (parameter for phytoplankton)
Type-1, 2 lakesz2.5 pg/l;
Type-3 lakes: <2 pgl/l
Type-1, 2 lakess5 pgl/l
Type-3 lakes: <4 pgl/l

Chlorophylla (annual average)

Chlorophylla (maximum value)

PHYSICO-CHEMICAL
Water quality parametefaverage | Type-1, 2 lakes: fMq<1 mg/l; Ry<0.02 mg/l

annual values) Type-3 lakes:  Ma<0.75 mg/l; Ry <0.015 mg/l
HYDROMORPHOLOGICAL

The shoreline is natural (not straightened, no eshor

Changes in the shoreline embankments), or changes are insignificai® % of the lake
shoreline).

Length of the natural riparian The zone of natural riparian vegetation (forests)ecs at least

vegetation zone 70 % of the length of the lake shoreline.

There is no unnatural decrease in the water ldkiel Ievel hag
not been lowered, there is no intake of water)clmanges are
insignificant (the level is not lower than the matuminimum
average annual water level), or there is no antigepic impact
Changes in the water level which would determine the said alteration of theewéevel.
There is no unnatural fluctuation of the water Igfleictuation
conditioned by operation of a HPP constructed oafflnent or
tributary of the lake), or such fluctuation is withthe limits of
the minimum and maximum natural average annualnievel.
CHEMICAL STATUS

Concentrations of specific pollutants are below tlegection
Hazardous substances and other | limit (pollutants are not detected by most advanaedlytical
pollutants methods). Concentrations of other regulated substsamwhich
are naturally found in the nature do not exceechttaral level.

Unnatural changes in the water level should bentaké account only in case of
pressures from human activities which would resulthange of the water level in the
said way (dampers, hydropower plants, drainagehefldasin, or any other human
activity which would cause reduction or unnatutatfuation of the water level). In the
event of any anthropogenic impact, the averagermim natural water level and the
limits of the minimum and maximum average natumahwal water level (deviation

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

fluctuation in comparable lakes which have not ba&féected by human activities.
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Transitional and coastal waters

30. Quality elements characterising reference ¢mmdi were established taking into

account all national monitoring data collected dgrthe period from 1992 through

2007, historical data provided in literary sourcasg modelling results. Parameters for
reference conditions for transitional waters arerthialues are given in Table 30.

Reference conditions for the plume of the Curoriagoon in the Baltic Sea depend on
salinity, therefore the reference condition valtmsthe northern part of the Curonian
Lagoon should be used when salinity is lower thgrdttical salinity units (psu), and

the values for coastal waters should be appliedhveadinity is higher than 4 psu. Only
preliminary values of reference conditions weralgisthed for parameters for certain
biological elements (e.g. the total biomass of pplnkton), the parameters are
currently being tested. Also, values of parameters physico-chemical elements

characterising the quality of water, which shouldswee reference conditions for
biological elements, were established and critefta chemical status were

characterised.

Table 30. Parameters for reference conditionsaimsitional waters and their values
REFERENCE CONDITIONS

Plume of the Curonian | Northern part of | central part of the

Parameters Lagoon in the Baltic Sea 1 the Curonian | curonian Lagoon
Lagoon

BIOLOGICAL

Chlorophyll a (average value of <26.4*; <14.2**; <2.0%*** <26.4 <37.0

June-Septemben)g/|

Maximum depth of occurrence
of Potamogetonaceae - >3.6 >3.6
(Potamogetoj) m

Maximum depth of occurrence
of the red seaweed, m
Average number of macro-
zoobenthos species, unit/sample
Average abundance of the
gudgeon, unit/100 M
PHYSICO-CHEMICAL
Total nitrogen (average value ¢f<0.75%; <0.33**; 0.10*** <0.75 <0.76
June-September), mg/l
Total phosphorus (average <0.047% <0.029**; <0.047 <0.048
value of June-September), mg{l <0.011***

CHEMICAL STATUS

Concentrations of specific pollutants are closed (pollutants ar
Specific synthetic and other not detected by most advanced analytical meth@is)centrations o
pollutants other regulated substances which are naturallydanrthe nature do
not exceed the natural level.

* when water salinity in the water body is < 2 gieal salinity units;
** when water salinity in the water body is 2-4 gaactical salinity units;
*** when water salinity in the water bodg > 4 psu practical salinity units.

>18.0 - -

>12 >24 >22

- - >250

—- D

The criteria characterising the quality of coastater bodies were agreed with the
criteria for transitional waters observing the velet assessment period (Table 31).

Only preliminary values of reference conditions evegstablished for parameters
indicative of certain biological elements (e.g. tb&al biomass of phytoplankton), the
parameters are currently being tested. Also, vabiiggrameters indicative of physico-
chemical elements characterising the quality ofewatvhich should ensure reference
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conditions for biological elements, were establistaad criteria for chemical status
characterised.

Table 31. Parameters for reference conditions @sted waters and their values

REFERENCE CONDITIONS

Parameters Open sandy coast of the| Open stony coast of the Baltig
Baltic Sea Sea

BIOLOGICAL

Chlorophylla (mean value of Jung- <0 <20

September)ug/l ' '

Maximum depth of occurrence of

the red seaweed, m j 220.0
Average number of macro-

zoobenthos species, unit/sample >14 >18
PHYSICO-CHEMICAL

Total nitrogen (average value of <0.10 <0.10
June-September), mg/l

Total phosphorus (average value |of <0.011 <0011
June-September), mg/l

Average water transparency in =7 =72

summer time, m

CHEMICAL STATUS

Concentrations of specific pollutants are closedam (pollutants
Specific synthetic and other are not detected by most advanced analytical mejhod
pollutants Concentrations of other regulated substances wdniematurally
found in the nature do not exceed the natural level

Maximum ecological potential of artificial and heawly modified water bodies

31. Hydrological and morphological characteristiosartificial (AWB) and heavily
modified (HMWB) water bodies directly depend on tigectives of the formation or
modification of such water bodies. Any change imdoynorphological characteristics
results in corresponding changes in aquatic comtesnwhich live in 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 hawdditions formed in artificial or
heavily modified water bodies are usually not id=itto the ones in natural water
bodies therefore characterisation of their statogpleys the notion of ecological
potential instead of ecological status. The refeegmoint for classifying the ecological
potential for AWB and HMWB is maximum ecological tpotial (equivalent of
reference conditions in natural water bodies). &ihgdromorphological conditions of
such water bodies often do not allow attainmernthefsame status of aquatic organisms
as in natural water bodies, less stringent requerdgsn may be set for parameters
indicative of biological elements. However, if hgdrorphological conditions occurring
in AWB and HMWB are identical to conditions in nesliwater bodies of a respective
type, the maximum ecological potential of aquatietnounities is considered to be
corresponding to high ecological status, thattifias to conform to the same criteria.
The requirements for parameters indicative of pfosshemical water quality elements
and chemical status (priority, hazardous and o#ipercific substances) in all cases
remain the same as those for natural water bodrdsss they cannot be met due to the
nature of an individual AWB or HMWB. In bodies ofater where hydromorphological
conditions prevent attainment of the same statuaqofatic organisms as in natural
water bodies, good ecological potential is deenwetlet ensured only in the event of
introduction of at least minimum measures thatvallflor mitigation of impacts of
hydromorphological modifications (e.g. restoringody riparian vegetation where it
has been completely destroyed, or providing foteast minimum obstacles for the
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water flow that determine at least minimum hetenaity of the composition of the
river soil), that is, measures which will not haargy negative impact on anthropogenic
objectives pursued when constructing an artifisiater body or heavily modifying a
natural one. Meanwhile maximum ecological poterdai be attained only by applying
all possible measures (e.g. partial remeanderimyerf beds).

Artificial water bodies

32. As already said, artificial water bodies arassified into two groups which have
similar hydromorphological characteristics: (1) gies and (2) flow diversion canals
(the Merkys-Vok, the Sventoji-Ne#Zis, the Venta-Dubysa, thecwuo-Newzis) and
King Wilhelm Canal.

On the basis of their ecological qualities, quariaee comparable to natural lakes of a
respective type. Their hydromorphological charastes are considered to be
consistent with the requirements set for maximuoiaggcal potential on condition that
the values of hydromorphological elements at higitus have been met. Accordingly,
the maximum ecological potential for biological grttysico-chemical quality elements
must also conform to the criteria for high ecoladjistatus established for the lakes of
such type. These criteria are set out in Table 32.

By their ecological characteristics, artificial edsare similar to rivers of a respective
type. High ecological status according to biolofoaality elements cannot be achieved
due to the absence of certain specific habitatsciaeges in the natural hydrological
regime. Monitoring data showed that the maximumlaggoal potential of biological
guality elements has to conform to the values efdtiteria for good ecological status,
which are applied to natural rivers, that is, DERIR>0.64, and LFP0.71.

Requirements for water quality indicators (paramsetadicative of physico-chemical
elements) and chemical status (priority, hazardmusother specific substances) remain
the same as those in respect of natural rivers.

Heavily modified water bodies

33. HMWB in the Nemunas RBD include ponds largemtl®.5 krf, the stretch of the
Merkys River from the Merkys-VakCanal to the mouth of the Cirvija River (discharge
reduced by 80 %), the Nemunas River downstreamanings Hydropower Plant, rivers
with straightened beds in the lowlands of the Neasuregion, and the water area of
Klaipéda Seaport.

Hydromorphological conditions formed jyonds larger than 0.5 Knas well as aquatic
communities therein should be consistent with thoseatural lakes, with the exception
of ponds of hydropower plants with unnatural fliattan of the water level. However, in
the event of ensuring water levels the limit valu#swhich are provided in the
Regulations on Use and Maintenance of Ponds (LANE3approved by Order No. 33
of the Ministry of the Environment of the RepultitLithuania of 7 March 1995 (Zin
1997, No._70-17902004, No._96-35632006, No._101-39D5(fluctuation of the water
level is within the limits of the minimum and maxim water level in natural lakes;
during the spawning period, fluctuation is closez&wo), fluctuation of levels does not
have any significant impact on the status of aguagimmunities, that is, the hydrological
characteristics are deemed to be close to natmed.dHence the maximum ecological
potential of biological, physico-chemical and hyadiarphological quality elements in
such water bodies should also conform to the hogthogjical status criteria applicable for
natural lakes (Table 32).
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Table 32. Characterisation of the maximum ecoldgpetential in ponds (with
unregulated water level) and quarries which aregdesed as artificial and heavily

modified water bodies

Maximum eco

logical potential

Parameter for phytoplankton:

Chlorophyll a (mean value of the EQR of th

average annual value and the EQR of

maximum value)

e0.67
the

Parameters for physico-chemical quality elements:

Water quality parameters (average annual val

Type-1, 2 ponds and quarrids;y <1 mg/l; Pital
J< .02 mgl/l
efspe-3 ponds and quarriebl, <0.75 mg/l; Pyta

<0.015 mg/|

Parameters for hydromorphological elements:

There is no unnatural decrease in the water level
Quantity (the level has not been lowered, there is no intake
Hydrological and. Changes in the of water), or changes are |nS|gn|f_|c.ant (the lasel
: dynamics not lower than the natural minimum average
regime water level . ;
of water annual water level), or there is no anthropogenic
flow impact which would determine the said alteration
of the water level.
Maximum ecological potential
The shoreline is natural (not straightened, there
Structure = Changesinthe | are no shore embankments), or changes are
. of the shoreline insignificant €5 % of the shoreline of the water
Morphological h f bod
conditions Shore o ody). — .
the water Length of the | The zone of natural riparian vegetation (forests)
body natural riparian = covers at least 70 % of the length of the shoreline
vegetation zone | of the water body.

Parameters for hydromorphological elements of pomdth a regulated level
(hydropower plants) are considered to be failing tharacterisation of maximum
ecological potential.

The ecological potential of the heavily modifiedesth of the Nemunas should be
defined following the criteria applicable for Tyderivers, that is, the ones with the
catchment size larger than 1 000%amd low flow. High ecological status according to
biological quality elements cannot be achievecdhia stretch due to the modification of
the river bed, form of the shoreline, and significanodification of the hydrological
regime. The current ecological status is considéoede poor/moderate. Hence it is
believed that the maximum potential of biologicahtity elements should correspond,
as a minimum, to the good ecological status categplicable in natural Type-4 rivers,
that is, DSFI EQR- 0.64 and LFE 0.71.

The ecological potential of heavily modified rivessth straightened beds should be
assessed using the criteria applicable for the uatiah of types of rivers with
corresponding catchment areas and slopes. Highogical status according to
biological quality elements cannot be achieved tlmeabsence of certain specific
habitats and changes in the natural hydrologiagihre. Monitoring data showed that
the maximum ecological potential of biological gtyaklements has to conform to the
values of the good ecological status criteria wiaod applied to natural rivers of a type
in question, that is, DSFI EQRO0.64, and LFI>0.71 (Table 33). The maximum
ecological potential of hydromorphological elemest®uld meet the good ecological
status requirements. Requirements for physico-otednaniater quality elements remain
the same as those in respect of rivers with nabheds.
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The ecological potential of the heavily modifiedesth of the Merkys should be
established observing the criteria applicable far assessment of the types of rivers
with a respective catchment size and slope (Type&dcordance with the data on the
catchment size and bed slope). High ecologicalstatcording to biological quality
elements cannot be achieved due to the absenastaincspecific habitats and changes
in the natural hydrological regime, hence maximuool&gical potential should
correspond to the values of the good ecologicdustariteria applicable in natural
Type-2 rivers, that is, DSFI EQR 0.64 and LFI> 0.71. Requirements for physico-
chemical water quality elements remain the saméhase in respect of rivers with

natural beds.

The parameters and their values consistent withnthgimum ecological potential of
the artificial canals, heavily modified stretchdégslee Nemunas and the Merkys, and the
heavily modified rivers with straightened beds gireen in Table 33 below.

Table 33. Characterisation of the maximum ecoldgi#ential in rivers which are
designated as heavily modified water bodies arwhivals

Maximum ecological potential

Parameters for biological quality elements:

Lithuanian Fish Index (LFI)

LFI value 0.71

Danish Stream Fauna Index (DSFI)

EQR of the DSklea 0.64

Parameters for physico-chemical quality elements (aual

average values):

BOD;, < 2.3 mg/l;
o > 8.5 mg/l (Type-1,3-5 water bodies)
2 > 7.5 mg/l (Type-2 water bodies)

Niotal < 2.0 mg/l

NH.-N < 0.1 mg/l

NO;-N < 1.3 mg/l

PO,-P < 0.05 mg/l

Potal < 0.1 mg/l

Parameters for hydromorphological quality elements:

Hydrological
regime

Quantity
and
dynamics
of water
flow

Flow rate

Monitoring
site

There are no changes in the natural fl
rate or fluctuations in natural flow due

ow
to

human activities (operation of HPP) are

<30 % of the average flow during a peri
in question. However, the flow may not
less than the minimum natural flow durir
the dry period (average of 30 days).

River continuity

River continuity

Stretch *

There are no artificial barriers for fish

Morphological
conditions

Shore
structure

migration.
The shoreline is meandrous, there
Structure of the . shallow and deep places in the b
. Stretch - : :
river bed determining changes in the flow veloci
and soil composition.
Length of the The zone of natural riparian vegetati
natural riparian| Stretch * | (forests) covers at least 50 % of the len

vegetation zone

of the shoreline of the water body.

od
be

9

are
ed

ty

on
gth

* the length of the river stretches where the patarsefor 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.

The parameters for the assessment of the ecolqutanhtial of Klaigda Strait are the
same as those for coastal and transitional watg@rgguhowever, the quality element
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parameters established in water only: average otraten of chlorophylla, total
phosphorus and total nitrogen. The maximum ecoddgiotential of biological and
physico-chemical quality elements should confornmthte values of good ecological
status established for the closest water bodieagakto account the measured water
salinity. Assessments of ecological potential olbisgrthe established rules should bear
in mind the altered hydromorphology of the strait.

Requirements for chemical status (priority, hazasdand other specific substances) of
water bodies remain the same as those in respetatafal ones. The values of the
parameters indicative of the maximum ecologicalepbal in Klaipgda Strait are
provided in Table 34.

Table 34. Parameter values for Klada Strait indicative of maximum ecological
potential

Maximum ecological potential
Parameter for phytoplankton:
EQR of the values of chlorophylh (summer| >0.83* >0.84**; >0.83***
average)
Parameters for physico-chemical quality elements:
Niotal (SUMMer average), mg/l <0.93*; <0.42**; <0.12***
Potal (SUMmMer average), mg/l <0.059%; <0.036**; <0.0%4*
* when water salinity in the water body is < 2 gieal salinity units;
** when water salinity in the water body is 2-4 gaactical salinity units;
*** when water salinity in the water bodg > 4 psu practical salinity units.

Methodology for identifying the status of surface vater bodies

Criteria for assessing the ecological status of rérs

34. The ecological status of rivers is assessedhenbasis of physico-chemical,
hydromorphological and biological quality elemeriRBysico-chemical quality elements
are parameters which characterise general conditigrutrients, organic matter,
oxygenation): nitrate nitrogen (NE@N), ammonium nitrogen (NHN), total nitrogen
(Ny), phosphate-phosphorus (PB), total phosphorus {(Pbiochemical oxygen demand
in seven days (BOP, and the amount of dissolved oxygen in watel).(@/ater bodies
are assigned to one of five ecological status elass the basis of the average annual
values of each parameter (Table 35).

Table 35. Ecological status classes of rivers aliogrto parameters indicative of
physico-chemical quality elements

Parameter  Criteria for ecological status classes of riversaging to
River value for parameter values for physico-chemical quality eleisie
No. Quality element Parameter type reference
condition | High Good Moderate Poor Bad
s
451 -
1 NOs-N, mgl/l 1-5 0.90 <1.30 1.30-2.3C 2.31-4.50 10.00 >10.00
2 NH;-N, mg/l 1-5 0.06 <0.10  0.10-0.2C 0.21-0.60 0.6801, >1.50
3 Nutrients N, mg/l 1-5 1.40 (<)2(.)(5)O g.(())é)(—)S.OC 03681-6.00 Oi.é)iL-QZ.O>12.OO
4 Genera PQ-P, mg/l 1-5 0.03 0 0.090 0.180 0.400 >0.400
data ) <0.10 0.100- 0.141- 0.231-
5 P, mg/! 15 0.06 0 0.140 0.230 0.470 0470
Organic
6 matter BOD;, mgl/l 1-5 1.80 <2.30 2.30-3.3C 3.31-5.00  5.01-7.00>7.00
7 Oxygena O,, mgl/l L g 4 9.50 >8.50 8.50-7.50 7.49-6.00 5.99-3.00 <3.00
8 tion 0,, mg/l 2 850  >7.50 7.50-6.50 6.49-500  4.99-2.00 2.08
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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

(shore structure): quantity of flow, river contityjistructure of the river bed, and length
and width of the natural riparian vegetation zoMhen all parameters indicative of the
hydromorphological quality elements are consiswgith the characterisation of high

ecological status, such water body is deemed &t hegh ecological status according to
the hydromorphological quality elements (Table 3&hen at least one parameter for
the hydromorphological quality elements fails tHemcterisation of high ecological

status, such water body is considered to be fahiglp ecological status according to
the hydromorphological quality elements.

Table 36. Characterisation of high ecological statfirivers according to parameters
indicative of hydromorphological quality elements

Spatial | Characterisation of high status of rivers
No. Quality element Parameter assessmel according to parameters indicative of
scale hydromorphological quality elements
There are no alterations in the quantity
of the natural flow due to human
activities (water intake, operation of a
Quantity HPP, water discharge from ponds, or
Hvdroloaical and monitoring 2" impact of the head), or fluctuation|is
1 ydrolog dynamics| Flow rate : 9 insignificant €10 % of the average
regime site ; : : .
of water flow during a period in question).
flow 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 fish
2 River continuity - stretch . .
continuity migration.
Structl_Jre of + The bed is natural (not straightened, no
3 the river stretch
bed shore embankments).
: Length and The zone of natural riparian vegetation
Moggggilﬁg;](:sa st? S&:ﬁe width of the (forests) covers at least 70 % of the
natural stretch * | length of the bed shore. The width of
4 L
riparian the forest zone must be at least 50 m.
vegetation
zone

* the length of the river stretches where the patarsefor hydromorphological quality elements are
assessed: rivers with the catchment area < 100-kfM5 km upstream and 0.5 km downstream of the
monitoring site; rivers with the catchment areanfr@00 to 1000 ki— 2.5 km upstream and 2.5 km
downstream of the monitoring site, and rivers wité catchment area >1000 km5 km upstream and 5
km downstream of the monitoring site.

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 fasitle Lithuanian Fish Index (LFI).
Observing the average annual value of LFI, watatidsare assigned to one of five
ecological status classes (Table 37).
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Table 37.Ecological status classes of rivers according #&tdxonomic composition,
abundance and age structure of fish fauna

Criteria for ecological status classes of riversating to

Quality element Indicato F:)'/\r/)eer parameter values for fish fauna
High Good Moderate Poor Bad
Taxonomic composition,
abundance and age structure LFI 1-5 >0.93 0.93-0.71  0.70-0.4C 0.39-0.11 <0.11
of fish fauna

The indicator used to assess the ecological stdtusers according to the taxonomic
composition and abundance of zoobenthos is thesBaBiream Fauna Index (DSFI).
Observing the average annual value of the ecolbgjaality ratio (EQR) of DSFI,

water bodies are assigned to one of five ecologizdls classes (Table 38).

Table 38.Ecological status classes of rivers according # tixonomic composition
and abundance of zoobenthos

Criteria for ecological status classes of riversaditig to the

Quality element Indicator F:;\ézr EQR of parameter values for zoobenthos
High Good Moderate Poor Bad
Taxonomic composition
and abundance of DSFI 1-5 >0.78 0.77-0.64 0.63-0.50 0.49-0.35 <0.35
zoobenthos

Criteria for assessing the ecological status of las

35. 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 nitroger) @hd total phosphorus {PWater
bodies are assigned to one of five ecological stalasses on the basis of the average
annual values of each parameter measured in samwiplee surface water layer (Table

39).

Table 39. Ecological status classes of lakes aouprtb parameters indicative of
physico-chemical quality elements

Paramete oo . .
Criteria for ecological status classes of lakes @afing to
No Quality element = Parameter Lake value for arameter values for the physico-chemical qualgynent
’ y type reference P phy q
conditions  High Good | Moderate Poor Bad
2 1.81- 2.31-
1 S N, mg/l 1,2 1.00 <1.30 1.30-1.80 530 3.00 >3.00
S a 1.21- 1.61-
c -
2 S GC_, N, mg/l 3 0.75 <0.90 0.90-1.2¢ 1.60 200 >2.00
B £ 0.040- 0.061- = 0.091-
3 3 > R, mg/l 1,2 0.020 <0.040 0.060 0.090 0.140 >0.140
@ 0.030- 0.051- 0.071-
4 o Py, mgl/l 3 0.015 <0.030 0.050 0.070 0.100 >0.100

The ecological status of lakes is assessed on dbes lof the following parameters
indicative of hydromorphological quality elementsych as hydrological regime
(quantity and dynamics of water flow) and morphataf conditions (structure of the
lake shore): changes in the water level, alteratiohthe shoreline, the length of the
natural riparian vegetation zone. When all pararseter the hydromorphological
quality elements are consistent with the charasaédn of high ecological status, such
water body is deemed to be of high ecological statcording to hydromorphological
quality elements (Table 40). When at least onemater for the hydromorphological




48

quality elements fails the characterisation of héglological status, such water body is
considered to be failing high ecological statusoading to hydromorphological quality
elements.

Table 40. Characterisation of high status of lak&sording to parameters indicative of
quality hydromorphological elements

Characterisation of high status of lakes accortting

of

e

No. Quality element Parametef parameters for hydromorphological quality elements
There is no unnatural decrease in the water l¢kel (
level has not been lowered, there is no intake
water), or changes are insignificant (the levehas
lower than the natural minimum average annual

Quantity water level), or there is no anthropogenic impact
. and Changes in| which would determine the said alteration of th
Hydrological .
1 regime dynamics the water | water Igvel. _
of water level There is no unnatural fluctuation of the water leve
flow (fluctuation conditioned by 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
water level.
Changes in| The shoreline is natural (not straightened, theee a
2 the no shore embankments), or changes are insignificant
Shore shoreline | (<5 % of the lake shoreline).
Morphological | structure = Length of
conditions of the the natural The zone of natural riparian vegetation (forests)
3 lake riparian | covers at least 70 % of the length of the lake
vegetation | shoreline.
zone

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: averageaarand maximum value of
chlorophylla. Observing the mean of the EQR of the annual @eevalue and of the
EQR of the maximum value of the parameter, watelidsoare assigned to one of five
ecological status classes (Table 41).

Table 41.Ecological status classes of lakes according totakenomic composition,
abundance and biomass of phytoplankton

Lake Criteria for ecological status classes of lake®stiog
Quality element Parameter type to the EQR of parameter values for phytoplankton
High Good Moderate Poor Bad
Taxonomic Chlorophylla (the
. mean of the EQR of
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
biomass of
phytoplankton EQR of the
maximum value)

Criteria for assessing the ecological status of tresitional water bodies

36. The ecological status of transitional wateriesds assessed on the basis of physico-

chemical and biological quality elements.

The parameters characterising general

conditiondriémts), which is a physico-

chemical element, are as follows: total nitroger) @hd total phosphorus {PWater
bodies are assigned to one of five ecological stalasses on the basis of the average
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annual values of each parameter measured in sawiplbe surface water layer during
the summer time (June-September) (Table 42).

Table 42. Ecological status classes of transitiovaer bodies according to parameters
indicative of physico-chemical quality elements

Type of | Paramete Criteria for ecological status classes of transélamater bodies
No. Quality element Parametertrans'tlo value for,  according to parameter values for physico-chengjoality
nal reference elements
waters  conditions  High Good Moderate Poor Bad
1 N, mg/l 1, 3* <0.75 0.75-0.93 0.94-1.08 1.09-1.23 2411.41 >1.41
2 N, mg/l 2 <0.76 0.76-0.94 0.95-1.07 1.08-1.17 1.1 >1.26
3 g N;, mg/l 3** <0.33 0.33-0.42| 0.43-0.67 0.68-0.81 0GBRO >1.00
4 % " N, mg/l Jrowk <0.10 0.10-0.12 0.13-0.25 0.26-0.40 0.@.60 >0.60
C -
s c . 0.047- 0.060- 0.081- 0.137-
5 ° 2 Romgll 13" <0047 4059 0.080 0.136 0312 0312
e > 0.048- 0.061- 0.080- 0.131-
o zZ
e £ R, mgf 2 <0048 o060 0079 0130 0278 0278
©) 0.029- 0.037- 0.054- 0.085-
! R, g/l ™ <0029 5036 0.053 0.084 o175 | OL75
0.011- 0.015- 0.027- 0.034-
*k%k
8 P, mgl 3 <0011 o014 0.026 0.033 0.039 0039

* when water salinity in Type-3 transitional watés< 2 practical salinity units
** when water salinity in Type-3 transitional wases 2-4 practical salinity units
*** when water salinity in Type-3 transitional wateis > 4 practical salinity units

The ecological status of transitional water bodesassessed on the basis of the
following biological quality elements: taxonomicraposition, abundance and biomass
of phytoplankton, taxonomic composition and abuwdganof macroalgae and
angiosperms, taxonomic composition and abundancezaumfbenthos, taxonomic
composition and abundance of fish fauna.

The parameter for assessing the ecological statuarsitional waters according to the
taxonomic composition, abundance and biomass oftopklgnkton is the average

summer (June-September) value of chlorophylDbserving the EQR of the average
summer value of the parameter, water bodies angneskto one of five ecological

status classes (Table 43).

Table 43.Ecological status classes of transitional wateridsdaccording to the
taxonomic composition, abundance and biomass dbplankton

Tvpe of Criteria for ecological status classes of trans#lo
Quality ype water bodies according to the EQR of paramete
No. Parameter transitiona
element | values for phytoplankton
waters
High Good Moderate Poor Bad
Chlorophylla
1 (average summer 1, 3* >0.83 0.83-0.57 0.56-0.39 0.38-0.29 <O
value)
Taxonomic Chlorophylla
2 i (average summer 2 >0.83| 0.83-0.68 0.67-0.51 0.50-0.41 <0.41
composition value)
abundance a
biomass of Chlorophylla
3 (average summer 3x* >0.84 | 0.84-0.55 0.54-0.38 0.37-0.28 <0.28
phytoplankton value)
Chlorophylla
4 (average summer Jrrx >0.83 | 0.83-0.42| 0.41-0.28 0.27-0.21 <0.21
value)

* when water salinity of Type-3 transitional watéss< 2 practical salinity units
** when water salinity of Type-3 transitional wases 2-4 practical salinity units
*** when water salinity of Type-3 transitional wageis > 4 practical salinity units
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The parameter for assessing the ecological stdtuig/me-1 and Type-2 transitional
water bodies according to the taxonomic composiiiot abundance of angiosperms is
the maximum depth of occurrenceRiftamogenotacea@otamogeton The parameter
for assessing the ecological status of Type-3 ifianal water bodies by the taxonomic
composition and abundance of macroalgae is thermaridepth of occurrence of the
red seawee#urcellaria lumbricalis(Huds.). Observing the EQR of the annual average
value of the parameter, water bodies are assignede of five ecological status classes
(Table 44).

Table 44. Ecological status classes of Type-1 ayppe® transitional water bodies
according to the taxonomic composition and abunelari@ngiosperms and ecological
status classes of Type-3 transitional water bodiesording to the taxonomic
composition and abundance of macroalgae

Type of | Criteria for ecological status classes of trans#iovater
Quality transitio bodies according to the EQR of parameter values for
No. Parameter .
element nal angiosperms and macroalgae
waters ,
High Good Moderate Poor Bad
Maximum
depth of
1 Taxonomic - occurrenceof 5 ,5g3 083 457019 018014 <0.14
composition = Potamogenota 0.28
and abundance ceae
of (Potamogeton
angiosperms Maximum
and depth of 0.94-
2 macroalgae | occurrence of 3 >0.94 0‘ 78 0.77-0.50 0.49-0.22 <0.22
the red '
seaweed

The parameter for assessing the ecological stéturarssitional water bodies according
to the taxonomic composition and abundance of zuiblos is the average number of
species in a sample taking into account the spemegposition of the community.
Observing the EQR of the annual average value efpéwrameter, water bodies are
assigned to one of five ecological status clasBablé 45).

Table 45. Ecological status classes of transitiomater bodies according to the
taxonomic composition and abundance of zoobenthos

Type of | Criteria for ecological status classes of trans@ilavater
Quality transitio bodies according to the EQR of parameter values for
No. Parameter
element nal zoobenthos
waters High Good Moderate Poor Bad
Average number
1 of zoobenthos 1 >0.83 | 0.83-0.71 0.70-0.17 0.16-0.04 <0.04
Taxonomic species
composition | Average number
2 and of zoobenthos 2 >0.82 | 0.82-0.68 0.67-0.32 0.31-0.05 <0.05
abundance of species
zoobenthos | Average number
3 of zoobenthos 3 >0.83 0.83-0.58 0.57-0.42 0.41-0.25 <0.25
species

The parameter for assessing the ecological stdtUypme-2 transitional water bodies
according to the taxonomic composition and abunelasfcfish fauna is the average
abundance (units/100 3nof the gudgeonGobio gobid, which is a species of the
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family Cyprinidae, in a relevant year. Observing EQR of the annual average value of
the parameter, water bodies are assigned to ofieeoécological status classes (Table
46).

Table 46. Ecological status classes of Type-2 ifianal water bodies according the
taxonomic composition and abundance of fish fauna

Tvpe of Criteria for ecological status classes of transalo
Quality element Parameter tra}llflpsition waters according to the EQR of parameter values for
y al waters fish fauna
High Good | Moderate Poor Bad
Taxonomic Average
composition and | abundance of >0.8 0804 039008 007004 <0.04
abundance of fish| the gudgeon
fauna (Gobio gobig

Criteria for assessing the ecological status of cstal water bodies

37. The ecological status of coastal water bodieassessed on the basis of physico-
chemical and biological quality elements.

The parameters characterising physico-chemicalitgualements, such as general
conditions (nutrients and transparency), are atovigt total nitrogen (N, total
phosphorus ( and transparency of water. Water bodies are @adigo one of five
ecological status classes on the basis of measuaterné water transparency and the
average summer values (June-September) of totaspploous and total nitrogen
measured in samples of the surface water layed¢at).

Table 47. Ecological status classes of coastal madedies according to parameters
indicative of physico-chemical quality elements

Type of Paramete Criteria for ecological status classes of coasttbwbodies
. value for| according to parameter values for physico-chengjoality
No. Quality element Parameter ~coastal = o0 elements
waters diti i
conditions  High Good Moderate Poor Bad
1 N;, mg/l 1,2 <0.10 0.10-0.12 %1235 0.26-0.40 | 0.41-0.60 >0.60
Nutrients 5
General 0.011- 0.015- 0.027- 0.034-
2 condition P, mg/l L2 <0011 " 9014 = 0026 0033 0039 003
3 Transparen . Vater 1,2 >72 716 5950 493 2918 <18
transparency, m

The ecological status of coastal waters is asseesethe basis of the following
biological quality elements: taxonomic compositioabundance and biomass of
phytoplankton, taxonomic composition and abundantemacroalgae, taxonomic
composition and abundance of zoobenthos.

The parameter for assessing the ecological statusoastal water bodies by the
taxonomic composition, abundance and biomass oftoplgnkton is the average

summer (June-September) value of chlorophylDbserving the EQR of the average
summer value of the parameter, water bodies arngressto one of five ecological

status classes (Table 48).
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Table 48.Ecological status classes of coastal water bodiesrding to the taxonomic
composition, abundance and biomass of phytoplankton

Tvoe of Criteria for ecological status classes of coasttew
. yp bodies according to the EQR of parameter values for
Quality element Parameter coastal
waters hytoplankton
High Good Moderate Poor Bad
Taxonomic Chlorophyll
composition, a (average
abundance and summegrl 1,2 >0.83 | 0.83-042 0.41-0.28 0.27-0.21 <0.21
biomass of value)
phytoplankton

The parameter for assessing the ecological statuSype-2 coastal water bodies
according to the taxonomic composition and abunelaienacroalgae is the maximum
depth of occurrence of the red seaweedcellaria lumbricalis(Huds.). Observing the
EQR of the annual average value of the parametenibodies are assigned to one of
five ecological status classes (Table 49).

Table 49. Ecological status classes of Type-2 ebasgater bodies according to the
taxonomic composition and abundance of macroalgae

Type of | Criteria for ecological status classes of coastkewbodies

Quality element Parameter coastal according to the EQR of parameter values for mdgaaa

waters High Good Moderate Poor Bad
Taxonomic Maximum
composition and,  depth of

abundance of  occurrence 2 >0.90 0.90-0.75 0.74-0.45 0.44-0.25 <0.2
macroalgae of the red
seaweed

The parameter for assessing the ecological stdtasastal water bodies according to
the taxonomic composition and abundance of zoobentt the average number of
species in a sample taking into account the spemegposition of the community.

Observing the EQR of the annual average value efpdéwrameter, water bodies are
assigned to one of five ecological status clasBablé 50).

Table 50. Ecological status classes of coastalmmttdies according to the taxonomic
composition and abundance of zoobenthos

Type of Criteria for ecological status classes of coasttew
No. Quality Parameter coastal bodies according to the EQR of parameter values for
element waters zoobenthc
High Good Moderate Poor Bad
Average
1 Taxonomic - number of 1 >0.86 0.86-071 070043 0.42-021 <0.21
composition| zoobenthos
and species
abundance Average
2 of number of 2 >0.83 0.83-067 0.66-0.33 0.32:0.17 <0.17
zoobenthos| zoobenthos
species

Criteria for assessing the ecological potential iartificial and heavily modified
water bodies

38. The ecological potential of canals and of svéesignated as heavily modified water
bodies is assessed on the basis of physico-chemigiiomorphological and biological

guality elements.




The parameters indicative of physico-chemical duaélements, such as general
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conditions (nutrients, organic matter, oxygenationyed to assess the ecological
potential of canals and of rivers designated avilyeenodified water bodies are as
follows: nitrate nitrogen (N@N), ammonium nitrogen (NHN), total nitrogen (N,
phosphate-phosphorus (RB), total phosphorus {? biochemical oxygen demand in
seven days (BOP, and the amount of dissolved oxygen in wates).(Water bodies
are assigned to one of five ecological potentias®ks on the basis of the average
annual values of each parameter (Table 51).

Table 51. Ecological potential classes of canald anhrivers designated as heavily

modified water bodies according to parameters atdie of physico-chemical quality

elements
Criteria for ecological potential classes accordmgarameter values for
Type of physico-chemical quality elements
No. Quality element Parameter  water
body
Maximum Good Moderate Poor Bad
1 NGs:-N, mg/l 1-5 <1.30 1.30-2.30 2.31-4.50 4.51-10.00 >10.00
2 NH,-N, mg/I 1-5 <0.10 0.10-0.20 0.21-0.60 0.61-1.50 .581
3 Nutrients N, mg/l 1-5 <2.00 2.00-3.00 3.01-6.00 6.01-12.00 .602
4 General PQ-P, mgl/l 1-5 <0.050 0.050-0.090  0.091-0.180 0.18D0 >0.400
5 conditions P, mg/l 1-5 <0.100 0.100-0.140  0.141-0.230 0.2377/0.4 >0.470
6 ?T:g?tre"rc BOD;, mgll 1-5 <2.30 2.30-3.30 3.31-5.00 5.01-7.00  087.
7 . O, mg/l 1,3,4,5 >8.50 8.50-7.50 7.49-6.00 5.9903. <3.00
Oxygenation
8 O, mg/l 2 >7.50 7.50-6.50 6.49-5.00 4.99-2.00 <2.0

The ecological potential of canals and of riversigieated as heavily modified water
is assessed on the basis of the followinganpeters

bodies

indicative of

hydromorphological quality elements, such as hajglal regime (quantity and
dynamics of water flow), river continuity, and mbgdogical conditions (shore

structure): quantity of flow, river continuity, stture of the river bed, length of the

natural riparian vegetation zone. When all paramseter the hydromorphological
guality elements are consistent with the charaagan of maximum ecological
potential, such water body is deemed to be of masinecological potential according
to the hydromorphological quality elements (Tal®¢. %Vhen at least one parameter for
the hydromorphological quality elements fails thkamacterisation of maximum
ecological potential, such water body is considetedbe failing the maximum
ecological potential according to the hydromorplgatal quality elements.
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Table 52. Characterisation of the maximum ecoldgogential of canals and of rivers
designated as heavily modified water bodies by rpatars indicative of
hydromorphological quality elements

Spatial Characterisation of maximum
No. Quality element Parameter = assessmel ecological potential by parameters for
scale hydromorphological quality elements
There are no alterations in the quantity
of the natural flow due to human
Quantity activities (operation of a HPP) or
. . . i is < 0, )
Hydrological and_ monitoring fluctuatlop is <30 A). of tlhe average
1 . dynamics Flow rate . flow during a period in question.
regime site .
of water However, the flow quantity shall not
flow 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
Morphological Shore velocity and soil composition.
conditions = structure Lenath of th The zone of natural riparian vegetation
4 ?ng | OTtNE  siretch * (forests) covers at least 50 % of the
hatural riparian length of the bed shore.
vegetation zone

* the length of the river stretches where the patarsefor 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 vifita catchment area >1000 %m5 km upstream and 5
km downstream of the monitoring site.

The ecological potential of canals and of riversigieated as heavily modified water
bodies is assessed on the basis of the followirrgnpeters indicative of biological
guality elements: taxonomic composition, abundamage structure of fish fauna and
taxonomic composition and abundance of zoobenthos.

The indicator used to assess the ecological stdtaanals and of rivers designated as
heavily modified water bodies according to the teotmic composition, abundance, age
structure of fish fauna is the Lithuanian Fish deFl). Water bodies are assigned to
one of five ecological status classes on the bafsibe average annual value of LFI

(Table 53).

Table 53.Ecological potential classes of canals and of svaesignated as heavily
modified water bodies according to the taxonomimposition, abundance and age
structure of fish fauna

Type of Criteria for ecological potential classes according
Quiality element Indicator water parameter values for fish fauna
body Maximum Good Moderate Poor Baod
Taxonomic
abﬁg;"apn‘gtf:a age P 1-5 >0.71 | 0.70-0.40 0.39-0.20 0.19-0.10 <0.10
structure of fish fauna

The indicator used to assess the ecological patesiticanals and of rivers designated
as heavily modified water bodies according to tlagohomic composition and
abundance of zoobenthos is the DSFI. Water bodiesaasigned to one of five
ecological potential classes on the basis of tleaaye annual value of the EQR of the
DSFI (Table 54).
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Table 54.Ecological potential classes of canals and of svaesignated as heavily
modified water bodies according to the taxonomienposition and abundance of
zoobenthos

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

Maximum Good Moderate Poor Bad

Taxonomic
composition and
abundance of
zoobenthos

DSFI 1-5 >0.64 0.63-0.50 0.49-0.36 0.35-0.21 <0.2

The ecological potential of ponds and quarries gieded as artificial and heavily
modified water bodies is assessed on the basis bfsigp-chemical,
hydromorphological 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 ponds and quarries designated asicatifand heavily modified water
bodies are as follows: total nitrogen;(Mnd total phosphorus §PWater bodies are
assigned to one of five ecological potential classe the basis of the average annual
values of each parameter (Table 55).

Table 55. Ecological potential classes of ponds@uadries designated as artificial and
heavily modified water bodies according to paramsetedicative of physico-chemical
quality elements

Type of Criteria for ecological potential classes by paremealues for physico-
No. Quality element Parameter water chemical quality elements
body Maximum Good Moderate Poor Bad
1 g N, mg/l 1,2 <1.30 1.30-1.80 1.81-2.30 2.31-3.00 >3.00
2 % ” N, mg/l 3 <0.90 0.90-1.20 1.21-1.60 1.61-2.00 >2.00
3 § E N, mg/l* 1,2,3 <2.00 2.00-3.00 3.01-6.00 6.01-02.0 >12.00
4 g ; R, mg/l 1,2 <0.040 0.040-0.06 0.061-0.090 0.0940. >0.140
5 S R, mg/l 3 <0.030 0.030-0.050 0.051-0.070 0.071-0.100>0.100
6 © P, mg/l* 1,2,3 <0.100 0.100-0.14 0.141-0.230 Q-B3A70 ‘ >0.470

* criteria for marked parameters are applied faeasing the ecological potential of drainage Igweder
circulation ratio, that is, the ratio of the quantdf the annual river flow to the volume of therul,
K>100).

The ecological potential of ponds (where the wadeel is not regulated) and quarries
designated as artificial and heavily modified wdtedies is assessed on the basis of the
following parameters indicative of hydromorpholagicquality elements, such as
hydrological regime (quantity and dynamics of waféow) and morphological
conditions (shore structure of the water body)ngjes in the water level, changes in the
shoreline, length of the natural riparian vegetatzone. When all parameters for the
hydromorphological quality elements are consistenth the characterisation of
maximum ecological potential, such water body imed to be of maximum
ecological potential according to the hydromorphatal quality elements (Table 56).
When at least one parameter for the hydromorphcdbgjuality elements fails the
characterisation of maximum ecological potentiabhswater body is considered to be
failing maximum ecological potential according toeethydromorphological quality
elements. Parameters for the hydromorphologicalityualements in ponds with a
regulated water level (HPP) are deemed to be ¢pilve characterisation of maximum
ecological potential.
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Table 56. Characterisation of the maximum ecoldgpential of ponds (with an
unregulated water level) and quarries designatedtdieial and heavily modified water
bodies according to parameters indicative of hyangrhological quality elements

Characterisation of maximum ecological
No. Quality element Parameter potential according to parameters for
hydromorphological quality elements

There is no unnatural decrease in the water

Quantity level (the level has not been lowered, there is

Hydrological and_ Changes in  no intake of yvater), or changes are insignificant

1 . dynamics the water | (the level is not lower than the natural

regime .

of water level minimum average annual water level), or there

flow is no anthropogenic impact which would

determine the said alteration of the water level.

ch .| The shoreline is natural (not straightened, there

anges in
2 . the shoreline &€ NO shore embankments), or changes| are
Shoreline insignificant € 5 % of the shoreline).
Morphological | structure | Length of the
conditions of the natural The zone of natural riparian vegetation
3 water body riparian (forests) covers at least 70 % of the length of
vegetation | the lake shoreline.
zone

The parameter for assessing the ecological potait@onds and quarries designated as
artificial and heavily modified water bodies by th@logical quality element — the
taxonomic composition, abundance and biomass ofoplgnkton — is the average
annual value and the maximum value of chlorophylDbserving the mean of the EQR
of the annual average value and of the EQR of thgimum value of chlorophyl,
water bodies are assigned to one of five ecologiotdntial classes (Table 57).

Table 57. Ecological potential classes of ponds@uratries designated as artificial and
heavily modified water bodies according to the texmic composition, abundance and
biomass of phytoplankton

Quality Type of | Criteria for ecological potential classes accordmthe EQR
clement Parameter water of parameter values for phytoplankton
body Maximum Good | Moderate Poor Bad
Chlorophylla
Taxonomic | (the mean of the
composition, EQR of the
abundance and annual average 1-3 >0.67 0.67-0.33 0.32-0.14 0.13-0.07 <O0.
biomass of | value and of the
phytoplankton EQR of the
maximum value)

The ecological potential of Klagga Strait is assessed on the basis of physico-claémi
and biological quality elements.

The parameters for the physico-chemical qualitymelet — general conditions
(nutrients) — used to assess the ecological pateottiKlaiptda Strait are as follows:

total nitrogen (N and total phosphorus {PWater bodies are assigned to one of five
ecological potential classes on the basis of tleeaame summer values (June-September)
of each parameter measured in samples of the susater layer (Table 58).
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Table 58. Ecological potential classes in Kégig Strait according to parameters
indicative of physico-chemical quality elements

Criteria for ecological potential classes accordmgarameter values for physico-
No. Quality element Parameter chemical quality elements
Maximum Good Moderate Poor Bad
1 2 N;, mg/I* <0.93 0.93-1.08 1.09-1.23 1.24-141 >1.41
2 % " N;, mg/I** <0.42 0.42-0.67 0.68-0.81 0.82-1.00 >1.00
3 § _?__, N, mg/I*** <0.12 0.12-0.25 0.26-0.40 0.41-0.60 >0.60
4 g 5 R, mg/I* <0.059 0.059-0.080 0.081-0.136 0.137-0.312 >0.312
5 S R, mg/l** <0.036 0.036-0.053 0.054-0.084 0.085-0.175 >0.175
6 © P, mg/l*** <0.014 0.014-0.026 0.027-0.033 0.034-®03 >0.039

* when water salinity of the water body is < 2 gieal salinity units
** when water salinity of the water body is 2-4 gtigal salinity units
*** when water salinity of the water bodg > 4 practical salinity units

The parameter for the biological quality elementthe taxonomic composition,
abundance and biomass of phytoplankton — usedsessghe ecological potential of
Klaipéda Strait is the average summer (June-Septembler® vh chlorophylla. Water
bodies are assigned to one of five ecological stalasses on the basis of the EQR of
the average summer value of the parameter (Table 59

Table 59.Ecological potential classes in Klaga Strait according to the taxonomic
composition, abundance and biomass of phytoplankton

Criteria for ecological potential classes accordmthe EQR of
No. Quality element Parameter parameter values for phytoplankton
Maximum Good Moderate Poor Bad
Chlorophylla
1 (average summer >0.83 0.83-0.57  0.56-0.39  0.38-0.29 <0.2
Taxonomic value)*
composition, Chlorophylla
2 abundance and (average summer >0.84 0.84-0.55  0.54-0.38 0.37-0.28 <0.2
biomass of value)**
phytoplankton Chlorophylla
3 (average summer >0.83 0.83-0.42)  0.41-0.2¢ 0.27-0.21 <0.2
value)***

* when water salinity of the water body is < 2 gieal salinity units
** when water salinity of the water body is 2-4 gtiaal salinity units
*** when water salinity of the water body is > 4aatical salinity units

Criteria for assessing the chemical status of surée waters

39. “Good surface water chemical status” meanglhieenical status required in order to
meet the environmental objectives for surface vgagstablished in Article 4(1)(a) of
the WFD, that is, the chemical status achieved lipdy of surface water in which
concentrations of pollutants do not exceed the renmental quality standards
established in relevant legislation setting envinental quality standards at the
Community level.

The chemical status of surface waters is dividdg oo two quality classes. Where a
body of water achieves compliance with all enviremtal quality standards established
under relevant Community and national legislatittisg environmental quality
standards, it is classified as achieving good chahsitatus. If not, the body is recorded
as failing good chemical status.

The criteria for assessing the chemical statusuofase waters are the maximum
allowable concentrations of substances listed inekes 1 and 2 to the Regulation on
Wastewater Management approved by Order No. D1-@36he Minister of the



58

Environment of the Republic of Lithuania of 17 Ma§06 (Zin, 2006, No. 59-2103;
2007, No. 110-4522n receiving waters (Table 60).

Table 60. Maximum allowable concentrations (MAC)poiority hazardous, hazardous
and other regulated substances in receiving waigieb

Substance CAS number Unit of MAC, mg/l in a
measurement receiving water body
Priority hazardous substances:
Mercury and its compounds CAS 7439-97-6 pgll 17
Cadmium and its CAS 7440-43-9 ug/ 52
compounds
Hexachlorocyclohexane CAS 608-73-1 I 0.12
(HCH)* CAS 58-89-9 Hg '
Tetrachloromethane (C&I
carbon tetrachloride)( CAS 56-23-5 ug/ 12
DDT CAS 50-29-3 pgll 10
Pentachlorophenol (PCP) CAS 87-86-5 pall 2
Aldrin CAS 309-00-2 pgll 0.01
Dieldrin CAS 60-57-1 ugll 0.01
Endrin CAS 72-20-8 ug/l 0.005
Isodrin CAS 465-73-6 ugll 0.005
Hexachlorobenzene (HCB) CAS 118-74-1 ugll 0.03
(H:ég‘g‘)'orb“tad'e”e CAS 87-68-3 ug/l 0.1
Trichloromethane
(chlorophorm) CAS 67-66-3 pall 12
1,2-dichloroethane (EDC) CAS 107-06-2 pall 10
Trichloro-ethylene (TRI) CAS 79-01-6 pgll 10
Perchloro-ethylene (PER) CAS 127-18-4 pall 10
CAS 12002-48-1,
Trichloro-benzenes CAS 120-82-1, I 0.4
(TCB)** CAS 87-61-1, Hg '
CAS 180-70-3
Pentabromo-biphenyl ethers CAS 32534-81t9 pg/ 0.1
Tributyltin compounds CAS 688-73-3 Vi 0.001
(Tributyltin-cations) (CAS 36643-28-4)| M9 :
Benzo(a)pyrene CAS 50-32-8 pall 0.05
Benzo(b)fluor-anthene CAS 205-99-2 pall 0.04
Benzo(g,h,i)-perylene CAS 191-24-2 pa/l 0.03
Benzo(Kk)fluor-anthene CAS 207-08-9 pa/l 0.04
Indeno(1,2,3-cd)-pyrene CAS 193-39-5 pa/l 0.04
Simazine CAS 122-34-9 pall 1
Trifluralin CAS 1582-09-8 pall 0.1
Nonylphenols (4-(para)- CAS 25154-52-3 Vi 1
Nonylphenol) (CAS 104-40-5) H9
Octylphenols (para-tertiary; CAS 1806-26-4 i 1
octylphenols) (CAS 140-66-9) Hg
Hazardous substances
Benzene CAS 71-43-2 mg/| 0.002
C10-13- Chloroalkanes CAS 85535-84-8 ngll 0.01
Methylene chloride
(Dichﬁ’oromethane) CAS 75-09-2 mg/| 0.01
Monochloroacetic acid CAS 79-11-8 -
Brominated diphenylethets -
Pentachloro-benzene CAS 608-93-5 pgll 0.03
3,4-dichloroaniline CAS 95-76-1 -
Lead and its compounti¥ CAS 7439-92-1 mg/l 0.005
Nickel and its compounds CAS 7440-0210 mg/l 0.01
Anthracene** CAS 120-12-7 pall 0.01
Fluoranthene CAS 206-44-0 uall 0.3
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Substance CAS number Unit of MAC, mg/l in a
measurement receiving water body

Priority hazardous substances:

Naphtalene** CAS 91-20-3 mg/| 0.001
Alachlor CAS 15972-60-§ pgll 0.01
Atrazine*** CAS 1912-24-9 mg/l 0.001
Chlorfenvinphos CAS 470-90-6 pall 0.01
Chlorpyrifos*** CAS 2921-88-2 pgll 0.0001
Diuron *** CAS 330-54-1 pall 0.1
Endosulfar** CAS 115-29-7 pall 0.001
Endosulfan (alfa®* CAS 959-98-8 pall 0.001
Isoproturon*** CAS 34123-59-6 pall 0.32
Di(2-ethylhexyl)phthalate
Di(2-ethylhexyl)p CAS 117-81-7 Hg/! 0.1
Dibutyl phthalate CAS 84-74-2 -
Ethylenediaminetraacetate CAS 60-00-4 -

Tetrasodiun

ethylenediaminetetraacet CAS 64-02-8 i
Metals:
Chromium - total CAS 7440-47-3 mg/l 0.4
Chromium — hexavalent mg/l 0.04
Copper CAS 7440-50-8 mg/l 0.4
Tin CAS 2406-52-2 mg/l 1
Zinc CAS 7440-66-6 mg/| 0.6
Vanadium CAS 7440-62-2 mg/l 2
Aluminium CAS 7429-90-5 mg/| 0.4
Arsenic CAS 7440-38-2 mg/| 0.03

1 CAS - Registration number by Chemical AbstractviSe

2 Total concentration of substance (MAC) in inlandface waters

% Group of substances

* HCH means isomers of 1,2,3,4,5,6-hexachlorodyel@ne (CAS 608-73-1); product containing at least
99 percent of 1,2,3,4,5,6-hexachlorocyclohexansogier, is called lindane (CAS 58-89-9).

** TCB may occur as one of the following three isenst 1, 2, 3-TCB (CAS 87/61-6); 1, 2, 4-TCB (CAS
120-82-1); 1, 3, 5-TCB (CAS 180-70-3).

*** the EC may reconsider this substance, andiit loa identified among priority hazardous substances

Status classification rules for surface water bod®
40. The status of surface water bodies shall Issiflad as follows:

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

40.2. The ecological status of rivers, lakes, @astd transitional water bodies shall be
classified into five classes: high, good, moderptar and bad. The level of confidence
in the assessment of the ecological status mayghe tmedium and low.

40.3. When parameters indicative of biological ahgsico-chemical quality elements
meet the criteria for high ecological status andrapeeters indicative of
hydromorphological quality elements meet the aatésr high ecological status as well,
the ecological status of the water body shall igé hi

40.4. When only parameters indicative of hydromotpgical quality elements fail the
characterisation of high ecological status mearevpdrameters indicative of biological
and physico-chemical quality elements do meet titera for high ecological status,
the ecological status of the water body shall bedgand the level of confidence in the
status assessment shall be medium.
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40.5. When parameters indicative of biological andphysico-chemical quality
elements fail the criteria for high ecological egtassessment of the ecological status
of the water body shall not consider parameters Hpdromorphological quality
elements, except in the case specified in paragt@h3.

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

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

on the water quality element:

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

40.6.2. when only one parameter indicative of lgalal quality elements fails the
criteria for high ecological status but the relatideviation ( %) of its value from the
lowest value in the range of the criteria for gamblogical status is equal to or higher
than 50 % of the value of the absolute differenetvben the lowest value and the
highest value in the range of the criteria for geadlogical status, the ecological status
of the water body shall be high and the level offence 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 thast assessment shall be low;

40.6.3. when only one parameter indicative of lgadal quality elements fails the

criteria for high ecological status but the relatideviation ( %) of its value from the

lowest value in the range of the criteria for gemwlogical status is lower than 50 % of
the value of the absolute difference between thee$d value and the highest value in
the range of the criteria for good ecological satihe ecological status of the water
body shall be good and the level of confidencénendtatus assessment shall be low;

40.6.4. when only one parameter for physico-chelngjaality elements fails the criteria

for high ecological status but the relative dewati %) of its value from the lowest

value in the range of the criteria for good ecatagistatus is equal to or lower than
25 % of the value of the absolute difference betwtbe lowest value and the highest
value in the range of the criteria for good ecatagistatus (in the case of dissolved
oxygen and water transparency — equal to or highan 75 % of the value of the

absolute difference between the lowest value aadhiphest value in the range of the
criteria for good ecological status), the ecolobstatus of the water body shall be high
and the level of confidence in the status assedssiati be medium; when the data is
available only for one parameter indicative of bgtal quality elements, the level of
confidence in the status assessment shall be low;

40.6.5. when only one parameter for physico-chelngjaality elements fails the criteria
for high ecological status but the relative dewiat{ %) of its value from the lowest
value in the range of the criteria for good ecatagistatus is higher than 25 % of the
value of the absolute difference between the lowakte and the highest value in the
range of the criteria for good ecological statustfie case of dissolved oxygen and
water transparency - lower than 75 % of the valuthe absolute difference between
the lowest value and the highest value in the rasfgie criteria for good ecological
status), the ecological status of the water bodyl sle good and the level of confidence
in the status assessment shall be low;
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40.6.6. 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

40.7. When at least one parameter indicative ofogioal 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 meet the critéoa good ecological status, the
ecological status of the water body shall be asskas follows:

40.7.1. when at least both one parameter indicativi@ological 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;

40.7.2. when only one parameter for biological fyalements fails the criteria for
good ecological status but the relative deviatiéf) (of its value from the lowest value
in the range of the criteria for moderate ecoldgstatus is equal to or higher than 50 %
of the value of the absolute difference betweerldivest value and the highest value in
the range of the criteria for moderate ecologitatius, the ecological status of the water
body shall be good and the level of confidence ha status assessment shall be
medium; when the data is available only for oneapuater indicative of biological
quality elements, the level of confidence in thaist assessment shall be low;

40.7.3. when only one parameter indicative of lgalal quality elements fails the
criteria for good ecological status but the rekatdeviation ( %) of its value from the
lowest value in the range of the criteria for maderecological status is lower than
50 % of the value of the absolute difference betwtbe lowest 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;

40.7.4. when only one parameter for physico-chelngjaality elements fails the criteria

for good ecological status but the relative dewiat{ %) of its value from the lowest

value in the range of the criteria for moderatel@goal status is equal to or lower than
25 % of the value of the absolute difference betwtbe lowest value and the highest
value in the range of the criteria for moderatel@gioal status (in the case of dissolved
oxygen and water transparency — equal to or higihan 75 % of the value of the

absolute difference between the lowest value aadhiphest value in the range of the
criteria for moderate ecological status), the egiolal status of the water body shall be
good and the level of confidence in the statussassent shall be medium; when the
data is available only for one parameter indicab¥diological quality elements, the

level of confidence in the status assessment Badbw;

40.7.5. when only one parameter for physico-chelngjaality elements fails the criteria

for good ecological status but the relative dewiat{ %) of its value from the lowest

value in the range of the criteria for moderatel@gioal status is higher than 25 % of
the value of the absolute difference between thee$d value and the highest value in
the range of the criteria for moderate ecologitaius (in the case of dissolved oxygen
and water transparency — lower than 75 % of thelevalf 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;
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40.7.6. when at least two parameters indicativeiolfogical and/or physico-chemical
guality elements fail the criteria for good ecolaji status but meet the criteria for
moderate ecological status, the ecological statute water body shall be moderate
and the level of confidence in the status assedsshetl be medium.

40.8. When parameters indicative of biological dquadlements meet the criteria for
high or good ecological status but the ecologitatius is more than one class poorer by
one or more parameters indicative of physico-chehgoality elements, the ecological
status of the water body shall be one class pdbesr indicated by the values of the
parameters for biological quality elements (or afythe parameters for biological
quality elements which shows a poorer status) haeddvel of confidence in the status
assessment shall be low.

40.9. When parameters indicative of physico-chehgaality 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 gyadlements (or any of the parameters
for biological quality elements which shows a po@tatus), the ecological status of the
water body shall be assessed as follows:

40.9.1. when the ecological status is more thanstatis class poorer by parameters
indicative of biological quality elements (or anfytbe parameters for biological quality
elements which indicates a poorer status) than dwmeters indicative of physico-
chemical quality elements, meanwhile parameterscatide of hydromorphological
quality elements conform to the characterisatiohigh ecological status, the ecological
status of such water body shall not be subjectasstication. In such case it is highly
likely that the sample of the status analysis 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 sitdéamalysis has to be selected;

40.9.2. when the ecological status is more thanstatis class poorer by parameters
indicative of biological quality elements (or anfytbe parameters for biological quality
elements which shows a poorer status) than by peas indicative of physico-
chemical quality elements, meanwhile parameterscatide of hydromorphological
quality elements fail the characterisation of haglological status, the ecological status
of such water body shall be determined by the whfethe parameters for biological
guality elements and the level of confidence indtegus assessment shall be low if the
ecological status is more than one class pooreori®y parameter, or medium if the
ecological status is more than one class pooreekgral parameters.

40.10. When parameters indicative of both bioldgead 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:

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

40.10.2. when the ecological status is one stdass poorer by at least one parameter
indicative of physico-chemical quality elements nthhy parameters indicative of
biological quality elements, the ecological statfishe water body shall be determined
by the values of the parameters indicative of lgmal quality elements (or any of the
parameters for biological quality elements whicticates a poorer status) and the level
of confidence in the status assessment shall beumed

40.10.3. when the ecological status is two statasses poorer by at least one parameter
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indicative of physico-chemical quality elements nhhy parameters for biological
guality elements, the ecological status of the wately shall be determined by the
values of the parameters indicative of biologicalalgy elements (or any of the
parameters for biological quality elements whictlicates a poorer status) and the level
of confidence in the status assessment shall be low

40.10.4. 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:

40.10.4.1. when only one parameter indicative ofdgical quality elements fails the
criteria for moderate ecological status but thatre¢ deviation ( %) of its value from
the lowest value in the range of the criteria foopecological status is equal to or
higher than 50 % of the value of the absolute tbfiee between the lowest value and
the highest value in the range of the criteriagoor ecological status, the ecological
status of the water body shall be moderate andetw of confidence 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;

40.10.4.2. when only one parameter indicative ofdgical quality elements fails the
criteria for moderate ecological status but thatre¢ deviation ( %) of its value from
the lowest value in the range of the criteria foopecological status is lower than 50 %
of the value of the absolute difference betweerldivest value and the highest value in
the range of the criteria for poor ecological statthe ecological status of the water
body shall be poor and the level of confidencéhagtatus assessment shall be low;

40.10.4.3. 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;

40.10.4.4. when only one parameter indicative ofdgical quality elements fails the
criteria for poor ecological status but the relatdeviation ( %) of its value from the
lowest value in the range of criteria for bad egadal status is equal to or higher than
50 % of the value of the absolute difference behwtbe lowest value and the highest
value in the range of the criteria for bad ecolab&tatus, the ecological status of the
water body shall be poor and the level of confideimcthe status assessment shall be
medium; when the data is available only for oneapeater indicative of biological
quality elements, the level of confidence in thaist assessment shall be low;

40.10.4.5. when only one parameter indicative ofdgical quality elements fails the

criteria for poor ecological status but the relatdeviation ( %) of its value from the

lowest value in the range of the criteria for badlegical status is lower than 50 % of
the value of the absolute difference between thee$d value and the highest value in
the range of the criteria for bad ecological statiis ecological status of the water body
shall be bad and the level of confidence in theustassessment shall be low;

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

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

40.11.1. low when the ecological status is assessdlie 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;

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

40.12. The ecological potential of artificial andalily modified water bodies shall be
classified into maximum, good, moderate, poor ardl Ipotential. The level of
confidence in the assessment of the ecologicalnpateshall be determined observing
the classification rules for the ecological stabfisivers, lakes and transitional waters
given in paragraphs 40.3-40.1.

40.13. Surface water bodies shall be assignedémbthe two chemical status classes:
conforming to good status or failing good statusutface water body shall be deemed
to be at good chemical status when concentratibradl thazardous substances do not
exceed the maximum allowed concentrations. A sarfaater body shall be deemed to
be failing good chemical status when a concentrawd at least one hazardous
substance exceeds the maximum allowed concentration

SECTION Il. GROUNDWATER BODIES

Status of groundwater wellfields

41. For drinking purposes, Lithuania uses groundwanly, which is extracted from

aquifers of various age and lithological compositiblydro-geologically, the territory

of the Nemunas RBD belongs to the central parhefBaltic Artesian Basin, which is
characterised by a rather complex geological coitipps The layers of fresh

groundwater used for individual and centralisedpdppf drinking water to inhabitants

lie in the depth ranging from several (shallow grdwater) to several hundreds
(confined groundwater) meters. The first layer ludlow groundwater occurring below
the Earth’s surface is usually less protected frmmacts of human economic activities
and so its quality is often poor. Shallow groundwats mostly used in rural areas,
extracting it in dug wells. A mixture of shallowagmdwater and water from Wilhelm
Canal is supplied only by the wellfield Klaiga 11l. Confined (artesian) groundwater
occurs deeper below the Earth’s surface and isselsgct to pollution from economic
activities. Hence the quality of confined groundevas usually good and it is used for
public water supply, extracting water with the hefpbore-wells and setting up water
extraction sites for central water supply.

Evaluation and maintenance of groundwater resoudesinder the responsibility of
the Lithuanian Geological Survey (LGS).

Pursuant to the requirements of the WFD 2000/6(4BE the Law of the Republic of
Lithuanian on Water, the LGS classified the grouatdw resources into groundwater
bodies and sub-bodies. Later, however, the corafeqib-bodies was withdrawn.

42. The groundwater bodies (GWB) were identifiedl@nfollowing assumptions:

42.1. GWB consist of hydraulically closely connectaquifers — hydrodynamic
systems;

42.2. systems or layers are divided by clearlytifiable confining layers;

42.3. GWB boundaries are natural contours of tmehmut of aquifers, or those of
water quality;
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42.4. GWB consist of aquifers which are used mustisely;

42.5. although any groundwater body can be situatesgveral river basin districts, for
management purposes the groundwater bodies weaghedgso a specific river basin
district.

43. The groundwater bodies were identified usirggdigital database of the Lithuanian
Geological Survey, topographic and geological mapswell as material of various
geological and hydro-geological research, and eglekterary sources.

Pursuant to Order No. 707 of the Minister of theviEonment of the Republic of
Lithuania on assignment of groundwater wellfieldsiter basin districts (Zin 2004,
No. 21-654), the following groundwater bodies weassigned to the Nemunas River
Basin District for management purposes: GWB of Ugpever Cretaceous deposits,
GWB of Quaternary deposits of South-Eastern Litimaand GWB of Western
Samogitian Quaternary deposits, and the southatnopahe GWB of Upper-Middle
Devonian deposits (Figure 19).

In total, 20 groundwater bodies were identified Linhuania. The Nemunas RBD
comprises 12 groundwater bodies. The identificatibthe GWB was carried out taking
into account the conditions of occurrence of grauser as well as lithological,

hydrodynamic and hydrochemical differences of tipaifars, and use of groundwater in
a body in question (Table 61, Figure 19).

Table 61. Groundwater bodies within the Nemunas RBD

No. Groundwater body Code of the Area of the GWB,
GWB km?

1 GWB of Quaternary deposits of South-Eastern LT005001100

Lithuania (Nemunas) 19 818.35
2 GWB of Upper-Middle Devonian deposits LT001001100

(Nemunas) 11 089.08
3 GWB of Upper-Lower Cretaceous deposits LT0040011 8 388.32
4 GWB of Western Samogitian Quaternary LT006001100

deposits 4 082.63
5 Stipinai GWB of Upper Devonian deposits LT002001100

(Nemunas) 3425.42
6 GWB of Permian-Upper Devonian deposits LT003001100

(Nemunas) 1010.58
7 GWB of the Curonian Spit and littoral zone LT0Q@4Q00 486.67
8 Suvalkija GWB LT004031100 1518.98
9 GWB of the sandy south-eastern plain LT005051100 3 384.52
10 Kédainiai — Dotnuva GWB LT001031100 1112.98
11 GWB of the middle reaches of the Neris (Vilniys) LT005031100 798.71
12 GWB of the Nemunas and the Neris, and of the

lower reaches of the Né¥is (Kaunas) LT005021100 332.18

All groundwater bodies are equally important frohe tpoint of view of water use
because their water is used for supply of inhalstamd industrial enterprises with
drinking water (Table 62).

The quality of water in the groundwater bodies $sially good. Three water bodies
potentially at risk where the chemical compositaindrinking water in the wellfields
fails to conform to the requirements of the estdt@d drinking water standards due to
natural reasons and sometimes because of envirdahwiteria (350 and 500 mg/l
respectively for chlorides and sulphates, which preblematic parameters) were
identified in the Nemunas RBD: Stipinai GWB of Upgp&evonian deposits, Suvalkija
GWB and Kdainiai-Dotnuva GWBSince no clear trends of deterioration in water
quality as a result of human activities have besantified yet, it is suggested that
additional extended monitoring of the problematieas is carried out during the next
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planning period (2010-2015) as well as impacts xgfl@tation of groundwater on
changes in the water quality is analysed.

Table 62. Demand and resources of groundwater

Volume of Demand of Groundwater
Groundwater body groundwater groundwater for | resources surveyed
extracted in 2008 2015, thousand and approved,
thousand rfiday m’/day* thousand rfiday
GWB of Permian-Upper Devonian 22.97 (24.8) 33.51 (36.1) 92.78
deposits (Nemunas)
GWB of Upper-Lower Cretaceous 36.07 (20.1) 74.53 (41.4) 179.82
deposits
GWB of Western Samogitian 8.97 (23.8) 17.19 (45.7) 37.63
Quaternary deposits
Stipinai GWB of Upper Devonian 6.11 (13.2) 16.86 (36.4) 46.25
deposits (Nemunas)
GWB of Upper-Middle Devonian 48.27 (18.9) 69.82 (27.3) 255.89
deposits (Nemunas)
GWB of Quaternary deposits of 227.28 (21.4) 249.9 (23.6) 1060.47
South-Eastern Lithuania (Nemunas)
Total: 349.67 (20.9) 461.81 (27.6) 1672.94

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

The impact of diffuse and point pollution on theatjty of groundwater wellfields and
interaction of groundwater and surface water wasessed using mathematical
modelling techniques. The models cover shallow gdwater in individual
groundwater bodies, surface water bodies and deepafined aquifers. Upon
assessment of the anthropogenic load on shallowcantined water in the models,
digital projects and maps of the hydro-dynamic agdro-chemical parameters of all
aquifers exploited, and of the level, pressure@umality of water contained therein were
developed. The results of the mathematical modglixpert judgements and maps of
the quality of shallow groundwater demonstrate gstatlis of groundwater in Lithuania
— in respect of both quality and quantity.

Although certain indicative parameters of the gebwater quality do exceed the
allowed norms, this does not have any negative anpa the general status of
groundwater. Apart from the said chlorides and Isalps, such parameters include
natural iron and manganese compounds. Concentsattbnron in about 90 % of
groundwater resources used for drinking exceed nivan of 0.2 mg/l, which is
permitted by the drinking water standards. Neith@n nor manganese present in water
poses a health hazard. In addition, they are velgteasily removed from water by such
treatment methods as water aeration, filtration eatibns exchange, less often — lime
addition, chlorination and ozonation. Many Lithuamiwater supply companies and
individual consumers have some kind of water datrg equipment. Also, there are
certain methodologies and technologies of iron neahdirectly in the aquifer by way
of oxygenation. Thus the problems related to exeedson in groundwater are easily
solved by way of technical means.

More complex technical solutions are required fmoval of fluorides from drinking
water. In western Lithuania — Kretinga, Skuodasifida, TelSiai, and Kelidistricts

— natural anomalies of a toxic chemical elemendrftie occur in Upper Permian and,
partially, Upper Devonian aquifers exploited by tn@jority of the wellfields in this
area.
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Here the maximum concentration of this ion is cltwser even exceeds 6 mg/l (MAC is
1.5 mg/l). Technologies of removal of fluoride frogninking water have been well
known for a long time; however, so far they haverbétroduced only in Palanga
wellfield. Pursuant to the Lithuanian Law on DringiWater, supply of population with
drinking water of good quality and implementatiohtlee Drinking Water Directive

falls under the responsibility of municipalitied. the requirements of the Law on
Drinking Water (the basic measure of the WFD) wienplemented, all groundwater
quality problems would be solved.

SECTION IIl. IMPACTS OF CLIMATE CHANGE ON SURFACE W ATER
BODIES AND GROUNDWATER WELLFIELDS

44. Future climate changes are mainly related &mgimg concentrations of greenhouse
gases. In 2000, the Intergovernmental Panel on a&déinChange (IPCC) released a
special report on potential scenarios of emissmfingreenhouse gases and other gases
important for the development of climatosphere, cuhiare based on social and
economic forecasts of human social and economieldpment (Table 63).

Table 63. Selected indicators of the social anchecoc scenarios (based on the Special
Report on Emissions Scenarios, 2000).
Al A2

1990 | 2020 | 2050 | 2080 | 1990 | 2020 | 2050 | 2080
1129
Population number, million| 5262 | 7493 8704 8030 5282 8206 6 13 828
Gross product, trillion $ 20.9 56.5| 181.3 377.4 20.7 40.p 81)6 159.3
Energy consumption, EJ 285 532 1002 1550 257 488 779 1120
Bl B2
1990 | 2020 | 2050 | 2080 | 1990 | 2020 | 2050 | 2080
Population number, million| 5280 | 7618| 8708 8142 5262 76742 9367 10158
Gross product, trillion $ 21.0 52.6 | 135. 249.7 20.9 50.[ 109.5 186.3
Energy consumption, EJ 289 462 608 544 275 429 654 848

The said report was prepared on the basis of thubdata of three emission scenarios
(A1, A2 and B1) upon application of the global dite change simulation models
ECHAMS and HadCM3, which are the most appropriateetflect relevant processes
and feedback under Lithuanian conditions.

During the study, climate forecasts were developad five places (which have
operating meteorological stations) in the Lithuanmart of the Nemunas Basin: the
towns of Vilnius, Kaunas, Utena, Lazdijai, and Riase Prognostic values of the
weather temperature, precipitation amount, andrsoasduration for the years 2001-
2010 and 2011-2020 were estimated and comparduetolimate norm values (1971-
2000).

Also, forecasts based on the WatBal (water balange)ological model were prepared
for eleven sub-basins which are comparatively gvdigtributed in the entire Nemunas
RBD and which are rather different in respect othbtheir size and landscape
characteristics. A potential impact of climate @kds was evaluated on the basis of
expert judgement.

Summing up, the analysis of a potential impactlwhate change on water bodies by
2020 showed that the period in question is tootsiooexpect any significant changes.
In the event of minor climate changes, the foreszhsiterations are often determined by



69

local physical-geographical factors, which is egbc characteristic of the basins in
the hydrological area of South Eastern Lithuanegking about general tendencies in
the river water flow forecasts for 2020, earliegip@ing of spring floods should be
mentioned. It can also be maintained that in 2@R20hg floods in the larger part of the
sub-basin of the Nemunas RBD situated in WestedhMiddle Lithuania will be less
intensive than they are now, meanwhile those inetisern part of the Nemunas RBD
will remain more or less the same, or even becomeenmtense than today. The
summer and autumn flow in the entire territory loé tNemunas RBD will be much
more even as compared to the present day (an ingdacigh waters will be less
significant).

No major changes are forecasted in the balancakefwater by 2020 either. It is likely
that lake water supplies will be replenished eadigring snow melting, but the level
will be lower. However, during the sinking periadsummer and autumn, the level will
slightly increase. Accordingly, the annual ampléuaf the water level is expected to be
lower than at the end of the®®@entury. The general change of water supplieaked
will be rather insignificant and will differ depeimd) on the geographical location of a
lake in question, physical and geographical charestics of a respective basin and the
relative size of the basin. As a result of the exge rise of weather temperature, an ice
cover on lakes is likely to be formed later thaday and last for a shorter time than at
the end of the 2D century. Years with a highly unstable ice covegimioccur much
more frequently because the average weather tetapera winters will be gradually
approaching 9C under the most scenarios. Higher temperaturd@fwarm season
should determine increase of the lake water tentyerawhich would be most
noticeable in thermally shallow and non-stratifiekies.

Changes in the thermal and ice regime of lakesaffatt intensity and eutrophication

processes as well as water quality of the lakean@és in the composition of the
specific ecosystem of lakes are likely to startuodng. A larger amount of primary

production, more intensive denitrification, changethe phosphorus—nitrogen ratio are
expected due to a longer vegetation period andgisiater temperature. No major
impact of the changes brought about by climate gham eutrophication of lakes and
water quality is expected.

A very similar impact of climatic factors is alsapected in respect of the Curonian
Lagoon — processes in the lagoon are regarded tbd®ges in the system of a lagoon-
type lake. Its shallow depth which prevents thermsiatification can determine a
slightly higher water temperature in summer timduture than it is today. This can
increase the amount of primary production (howetres, would not be a key factor). In
winter time, the ice cover on the Curonian Lagoadlhbve even more unstable.

During the last couple of decades, summer drouglai® registered in 1992, 1994,
2002 and 2006. Despite forecasted slight changesenage irrigation conditions, the
likelihood of droughts during the coming twelve geanight increase. A preliminary
forecast of irrigation conditions in individual mitxs during the period from May
through August showed that dry months can be erdeat 20-25 % of cases.
Meanwhile very dry months (severe droughts) caruooace in 3-4 years. There is a
shortage of data to maintain that droughts in latha will have a significant impact on
the water flow of rivers.

The assessment results indicate that, followingctiveent forecasts, the climate changes
during the period in question (by 2002) will not beo significant to prevent
achievement of water protection objectives. Motensive climate change processes in
Lithuania are forecasted for later future, thatiter the year 2020.
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CHAPTER Ill. IMPACTS OF ECONOMIC ACTIVITIES: ASUMM  ARY

SECTION I. SIGNIFICANT IMPACTS ON RIVERS AND LAKES

45. A significant impact is an impact of an econonaictivity which results in a

(potential) failure to meet the requirements food@aecological and chemical status.
Drivers of significant impacts include loads fromeopollution source or aggregate
pollution, as well as hydromorphological changes vediter bodies due to the
straightening of river beds and an impact of HPP.

Significant impacts of pollution

46. Sources exerting significant impacts are tha$ech individually or together
determine lower than good ecological status of whtalies. The following physico-
chemical parameters were used to asess good ewallstatus:

46.1. For rivers:

46.1.1. Average annual concentration of BOB3.3 mgO2/I;

46.1.2. Average annual concentration of ammoniunogen=<0.2 mg/l;
46.1.3. Average annual concentration of nitrateoggn=2.3 mg/I;
46.1.4. Average annual concentration of total phosgs<0.14 mg/l;
46.2. For lakes:

46.2.1.Average annual concentration of total phosphot@060 mg/l in lakes
with a depth <9 m;

46.2.2 Average annual concentration of total phosphot@050 mg/l in lakes
with a depth>9 m.

47. For the purpose of identifying water bodiesfesirig from the most significant
pressures in the Nemunas RBD, all most importantcgs of pollution were identified
and their pollution loads quantified. MIKE BASIN e was used to assess impacts of
point and diffuse pollution sources on rivers ire tNemunas RBD, as well as to
calculate pollutant concentrations in the mainmsvand identify the input of individual
pollution sources into the pollution of the rivefdie assessment of the quality of lakes
and ponds and of impacts thereon by different piotusources was carried out on the
basis of the mathematical modelling results usingempirical GIS spreadsheet. The
MIKE BASIN modelling results were also used for essing pollution loads
transported by rivers into the Curonian Lagoon. Tdentification of water bodies
which suffer from significant pressures also inelddanalysis of the water quality
monitoring data of 2008.

48. The analysis of pollution sources and assedswietheir impact revealed the
following key factors which affect the ecologic#htsis of water bodies in the Nemunas
RBD:

48.1. diffuse pollution, the main driver of whichagricultural pollution loads;

48.2. point pollution, which consists of loads fralischargers of WWTP, stormwater
(surface) runoff, and industrial wastewater in tevamd settlements;

48.3. transboundary pollution, which consists oflyimn loads coming from the
neighbouring countries.
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Impacts of diffuse agricultural pollution

49. Research results showed that diffuse agri@lltpollution is one of the most
important and significant factors affecting the Ilgyeof water bodies in the Nemunas
RBD. Diffuse agricultural pollution is one of theajor sources of pollution with nitrate
nitrogen. Diffuse agricultural pollution in basiaad sub-basins of the Nemunas RBD
may account for 45-80 % of the total loads of m&naitrogen entering the water bodies.
Agriculture accounts for the largest share of di#fyollution with nitrate nitrogen in the
Newzis, Sesup and Dubysa sub-basinswhere as much as 75-80 %ratenitrogen
enters the water bodies due to agricultural pressur

Impacts of agricultural activities on the water iesdof the Nemunas RBD are different,
depending mainly on the intensiveness of agricaltactivities. The largest impact is
made in Central Lithuania and the lowest impactiserved in the south-eastern part of
the country. Following the data on the area of ated agricultural land (see Table 64),
arable land in the Netis and SeSupsub-basins constitute as much as half of the total
area of each sub-basin. In the Dubysa aimd Sub-basins, agricultural land accounts for
more than 40 % of the area, meanwhile in the Syielemunas Small Tributaries and
Minija sub-basins as well as in the Lithuanian QGalafivers and Prieglius basins
agricultural lands occupy 30-40 % of their totataar The smallest area of agricultural
land is situated in the Zeimena, Neris Small Tiéiets and Merkys sub-basins — only
17-22 %.

Diffuse agricultural pollution consists of loads afganic matter, nitrogen and
phosphorus compounds which enter soil with manadenaineral fertilisers.

The highest animal density (in respect of the tatakh of the sub-basin) is observed in
the Sesup and dira sub-basins (Table 65), where it totals to aln@aatLSU/ha. In the
Newezis, Dubysa and Minija sub-basins, the animal dgnsi a little lower — 0.15
LSU/ha, in the Nemunas Small Tributaries Sub-basid Prieglius Basin — 0.12-0.13
LSU/ha, meanwhile the density in the Sventoji, BeSmall Tributaries, Zeimena,
Merkys sub-basins and Lithuanian Coastal RiverarBasas low as 0.06-0.1 LSU/ha
and is up to twice lower than in other sub-basinthe Nemunas RBD.

So far there is no data on the actual consumptfomineral fertilisers in Lithuania.
Hence the loads of mineral fertilisers were assbsse the basis of the crop area,
structure and the optimal fertilising norms to lsedi for crops.

Summary data on diffuse agricultural loads (Tall ghow that the highest pollution
impacts are observed in the N2\, SeSug, Dubysa, andida sub-basins.

Table 64. Intensity of agricultural activities inlsbasins of the Nemunas RBD

Area of declared utilised agricultural land, Area of
2 ogs
Area of the . a urtilclzljli?ral
Basin/sub-basin basin/sub- of which of which grict
. land in the
basin, knf TOTAL arable land | meadows and basin/sub
km? pastures, ki asin/sub-
’ basin, %
Zeimena 2 775.25 479.6 160.2 319.4 17
Sventoji 6 789.2 2 352.8 973.2 1379.6 35
Neris Small Tributaries 42668 785 05 a4t 43905 18
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Area of declared utilised agricultural land, Area of
Area of the km?” “t.‘"sed
Basin/sub-basin basin/sub- of which of which ?grg:glturr]al
basin, km TOTAL arablezland meadows ang s ; i r:/nsLbe—
km pastures, kh basin. %
Newezis 6 140.4 3073.85 2 303.9 769.95 50
Merkys 3798.7 821.3 471.1 350.2 22
Nemunas Small Tributar 9174.9 3088.8 14249 1663.9 34
Dubysa 1965.9 894.8 477.9 416.9 455
Sedup 4 769.75 2 419.6 1608.6 811.0 51
Jira 4 005.1 1868.0 686.1 1181.9 47
Minija 2 940 1150.7 348.4 802.3 39
Lithuanian Coastal Rivers 1 100 325.9 185.7 140.2 30
Prieglius 88.4 33.4 11.6 21.8 38
Table 65. Livestock units and density in sub-basinthie Nemunas RBD
. . Area of the LSU density,
Basin/sub-basin basin/sub-basin, kin LSU 1/ha g
Zeimena 2 775.3 15 798 0.06
Sventoji 6 789.2 66 429 0.10
Neris Small Tributaries 4 266.8 32 842 0.08
Newezis 6 140.4 91 630 0.15
Merkys 3798.7 24 717 0.07
Nemunas Small Tributaries 91749 115 768 0.13
Dubysa 1965.9 29 107 0.15
Sedup 4 769.8 90 246 0.19
Jira 4 005.1 70 757 0.18
Minija 2 940.0 45 489 0.15
Lithuanian Coastal Rivers 1100 10 403 0.09
Prieglius 88.4 1028 0.12

Table 66. Agricultural loads in sub-basins of theniNinas RBD

Basin/sub-basin BOPpkg/ha Notar Kg/ha R Kg/ha
Zeimena 31.1 13.0 2.2
Sventoji 53.4 26.5 4.5
Neris Small Tributaries 41.7 15.7 2.7
Newvezis 81.5 46.5 9.3
Merkys 35.5 15.6 2.8
Nemunas Small Tributarigs 68.7 28.3 5.0
Dubysa 80.8 39.1 7.2
Sedup 103.3 47.2 9.2
Jara 96.5 39.7 7.0
Minija 84.5 33.1 5.6
Lithuanian Coastal Rivers 53.3 26.4 4.9
Prieglius 73.0 33.7 5.5

Mathematical modelling results and water qualitynitaring data revealed that the
highest impacts of diffuse agricultural pollutioreabserved in the Né¥kis Sub-basin.

A significant impact of diffuse pollution here isetérmined both by intensive
agricultural activities as well as hydrological aplysico-geographical conditions of
the sub-basin. The rivers in the N2 Sub-basin are characterised by low flow
quantity, a large area of the sub-basin has besnedt, which affects transportation of
nitrogen compounds to bodies of waters. Due tondge systems, the time of
transportation of nitrates to water bodies decieamed possibilities of pollutant
capture/decay are highly reduced. Soluble nitrdtesot decay in drainage systems and
are quickly transported into bodies of water.
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Accordingly, concentrations of nitrate nitrogenl fim conform to the good ecological
status requirements nearly in all rivers in the ¢&t&v Sub-basin. These concentrations
do conform to the established requirements onlg fiew rivers (the upper reaches of
the Juosta, in the Urka and Gynia) which flow ovke lands of less intensive
agricultural activities. In other rivers of the N&is Sub-basin, concentrations of nitrate
nitrogen correspond to moderate or poor ecologitztlis. Mathematical modelling and
water quality monitoring results indicate that cemtcations of nitrate nitrogen in the
Susd¢ and its tributaries correspond to moderate ecobgitatus. Moderate ecological
status in respect of nitrate nitrogen is also dttarsstic to all rivers in the upper reaches
of the Nezis Sub-basin. Meanwhile many rivers in the midolet of the sub-basin
(the Aluona, Barug Dotnuwlé, KirSinas, Kruostas, Laukesa, Liayd.inkava, Lilys,
Obelis, Suoja-Kirys, Zasinas) are at poor ecological status. Here thesiiold value of
good ecological status (2.3 mg/l) might be exceedete than twice. Concentrations of
nitrate nitrogen in different stretches of the Bag vary from 3 to 4 mg/l, and the
concentration in the largest tributary of the &g, the Sudy, total to about 2.7 mgl/l.

The Sesup Sub-basin accounts for one of the biggest diffpskution loads in the
entire Nemunas RBD. However, calculations showatlribt all rivers in this sub-basin
are significantly affected by diffuse agricultupllutions in respect of their ecological
status. The Se3antself is not polluted with nitrate nitrogen anoncentrations of this
pollutant in the upper reaches of the river comespto the high ecological status
requirements. From the inflow of the river Do¥jrhigh ecological status changes into
good. Though the Sestidtself does not feel any significant diffuse agtiaral
pollution pressures, a large number of its trinetaare polluted, that is, concentrations
of nitrate nitrogen fail to conform to the good kgpcal status requirements. It should
be noted, however, that these concentrations irritiataries of the SeSamre not as
high as in the Nexzis Sub-basin with similar intensive agriculturatieities, and there
are no rivers with poor ecological status in thé&ufe Sub-basin. The mathematical
modelling results show that agricultural pollutioray determine moderate ecological
status of the RausyOrija and Paikis, were concentrations of nitraiteogen are close
to about 3.8 mg/l. Moderate ecological status lgyitidicator of nitrate nitrogen as a
result of agricultural pollution may be observed thee Aukspirta, Jotija, Milu@g
Nopaitis, Nova, SasnajiSuonioja, Seimena, Sirvinta, and Vilkauja. The edamce of
the threshold value of good ecological status imynaf these rivers is very small
(concentrations are from 2.4 to 3 mg/l). The ecwlmigstatus of other rivers in the
Sesup Sub-basin corresponds to the good ecologicalstefyuirements.

Mathematical modelling results show that the tho&$hconcentrations of nitrate
nitrogen required for good ecological status may éeeeded, due to diffuse
agricultural pollution, in the tributaries of theubysa and in a few rivers of the
Sventoji, the Neris Small Tributaries and th@alsub-basins. The threshold value of
good ecological status (2.3 mg/l) may be slighttgez=ded in the rivers of the Dubysa
Sub-basin — the Sia&i8Gryzuva, Kirk3no¥, Gyreve, and Lazduona, where the average
annual concentrations of nitrate nitrogen is exgedb be as high as 2.6 mg/l. In the
Jiara Sub-basin, minor exceedance of the good ecalbgiatus requirements can be
expected in the upper reaches of the Saltuona &mh.Sin the Sventoji Sub-basin,
significant impacts of agricultural pollution aretdcted in the MSia and Armona, and
in the Nemunas Small Tributaries Sub-basin a smamt impact is made on the
ecological status of the Lokys and Lomena.
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Although the most significant impact of agricultupllution is observed in respect of
concentrations of nitrate nitrogen, estimationswshibat agricultural loads can also
contribute to concentrations of BQIh the Jiesia (the Nemunas Small Tributaries Sub-
basin), which are higher than the ones establisthedood ecological status. It should
be noted, however, that such elevated concentgtomeur not only as a result of
agricultural pollution, but also due to loads fréishery ponds. BORconcentrations in
the Seimena River are close to the threshold v@iugood ecological status due to the
aggregate impact of diffuse and point pollution.

Analysis shows that about 2 136 km of water bodiethe category of rivers and 24
lakes fail to conform to the good status requiret:en the Nemunas RBD due to
impacts of agricultural activities. Consequentlyrieultural activities were identified as
one of the factors which exert a significant impaetthe quality of water bodies. The
major part of diffuse pollution loads affecting tliality of lakes and ponds is
attributed to the current or historical agriculiyvallution.

Impacts of drainage systems on the leaching-out pbllution generated by diffuse
sources

50. Lithuania is situated in the zone of surplumidity hence drainage systems were
constructed to remove this surplus from cultivdeed. The most intensive drainage of
wetlands in Lithuania was performed during the gubfrom 1955 through 1980 when

the area drained totalled to 2.6 million ha ofis#éitl agricultural land, which is about

80 % of cultivated land [Dumbrauskas et al, 1998nDbrauskas et al, 2000]. Drained
areas change their landscape structure, with da@ogeenosaic design of the elements of
land use, heterogeneity and biological variety, imedeasing uniformity.

The most significant impact of the drainage systemithin the Nemunas RBD is
noticed on the rivers in the Nigis and Se3upsub-basins where high concentrations of
nitrate nitrogen failing the good ecological statesjuirements are observed. The
drained area in the Né¥is Sub-basin totals to 78.5 % and in the Se&uyb-basin —
70 %, the larger part of the area was drained udiamage systems [Lukianas, 2007].
According to farmers’ declarations of 2008, theaaoé cultivated land in the Néxis
Sub-basin accounted for 50 % and in the Sed&mb-basin — for 51 % of the total
respective basin areas. Since the drained arelastinsub-basins are even larger than
the cultivated land, it is likely that all land vehi is presently cultivated has been
drained. Following mathematical modelling resuNdKE BASIN), the average annual
amount of nitrate nitrogen leached out from culeebagricultural land in the Néxis
Sub-basin totals to 12 kg/ha (3 656 t/year), in $eSup Sub-basin — about 7.6 kg/ha
(1 832 t/year). Since all cultivated land has bdesined, almost all loads of nitrate
nitrogen leached out therefrom may be transportedrhinage systems. Mathematical
modelling results (MIKE BASIN) indicate that thetdb average annual amount of
nitrate nitrogen transported by the N2 may be 4 245 tonnes and the one transported
by the Sesup(excluding the load generated in Kaliningrad) 385 tonnes. This would
mean that the drainage systems in theéXisvSub-basin transport up to 86 %, in the
Se3up Sub-basin — up to 77 % of the total load of néraitrogen. These figures are
similar to the share of the pollution load in degge systems identified during field
research in Central Lithuania (in the Graisupiloatent). Consequently, summing up
the results, it can be maintained that the amod@imitcate nitrogen leached out from
drainage systems into water bodies in sub-basitis mwiensive agricultural activities
and a high percentage of drained cultivated lan@dentral Lithuania may be accounting
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for about 80 % of the total load of nitrate nitrag&he amount may differ in individual
areas of the sub-basins depending on the actypty &nd scope.

Impacts of point pollution

51. During the last few years, problems of the iqpaf water bodies as a result of point
pollution have been significantly decreasing duedntinuously improved operation of
wastewater treatment plants (WWTP). In many cadestches where the water quality
parameters still exceed the threshold values fodgecological status are rather small.
Studies of impacts of wastewater discharges oretimdogical status of water bodies
revealed that often problems related to point pioiiuare due to insufficient dilution of
pollution when wastewater is discharged in the uppaches of rivers. It has also been
noticed that a significant impact on the main rsvés usually exerted by WWTP of
lager cities, meanwhile pollution by WWTP locatedsimaller towns and settlements is
rather low and its impact is limited to the locatiaf the WWTP in question. The reason
of that is a small amount of wastewater dischafgea WWTP in small towns, so that
even high concentrations of pollutants, which i®ofthe case, present in the effluents
do not have any significant impact on the statusvafer bodies. Accordingly, it can
happen that in future the impact of pollution wgib up when more inhabitants are
connected to WWTP of small settlements and towns.

Calculations show that, as a result of point pahutthe good status requirements might
not be met in more than 700 km of water bodies utttecategory of rivers. Part of the
pollution sources have not been identified yet.

In 2007, there were 1412 wastewater outlets in Nenunas RBD discharging
municipal, industrial wastewater and surface (steater) runoff. Wastewater from
1 342 outlets was discharged into rivers and lakis.outlets account for direct
discharges into transitional and coastal waters«@%o the Curonian Lagoon and 5 —
into the Baltic Sea).

The data on point pollution loads in 2007-2008 shdwat the annual amount of B@D
which enters the water bodies of the Nemunas RBD fivastewater dischargers totals
to 2.6 thousand tonnes, the amount of total nimage2.5 thousand tonnes and that of
total phosphorus — 284 tonnes, of which about Bdudgand tonnes of BQD2.17
thousand tonnes of total nitrogen and 232 tonnestaf phosphorus are emitted into
rivers and lakes. The largest amounts of wastewattsr the water bodies from large
agglomerations (where pollution loads exceed ntoaa € 000 p.e). Dischargers in such
agglomerations emit about 69 % of the total wastemwaolume. Thus, about 57 % of
the total BOD, 58 % of total phosphorus and 64 % of total niérognter the water
bodies in the Nemunas RBD from the dischargeram@fel agglomerations. The second
largest group of polluters is outlets of surfacerfewater) runoff, which account for
about 22 % of the total load of B@Roming from point pollution sources, 23 % of
total phosphorus and 16 % of total nitrogen. Itdtidbe noted, however, that various
outlet groups provide different inputs into the aggte load of point pollution in
individual basins or sub-basins of the Nemunas KBdble 67).



Table 67. Pollution loads from point pollution disecgers in the Nemunas RBD by discharger types

Sources of point pollution

Dischargers in Dischargers in other . Other dischargers (mainly
. . o Dischargers of surface L
Basin / sub-basin agglomerations with a p.e. settlements and rural Industrial dischargers (stormwater) runoff emitting untreated
more than 2000 p.e. areas household wastewater)

BO D7: Ntotah Ptotah BO D7: Ntotal: Ptotal: BO D7: Ntotah Ptotal: BO D7, Ntotah Ptotal: BO D71 Ntotal: Ptotal:

tlyear | t/year | t/lyear | tlyear | tlyear | tlyear | tlyear | tlyear | tlyear | t/lyear | tlyear | tlyear tlyear tlyear tlyear
Zeimena 36.7 19.8 51 1.62 2.43 0.37 1.10 0.29 0.0%).56 0.60 0.13 22.06 9.30 0.35
Sventoji 45.9 48.9 7.3 5.33 7.46 1.40 1.42 1.33 10.2 23.03 18.99 2.60 31.85 11.75 0.97
?ﬁg‘jgg’;&s‘” 2421 | 4787 | 36.9 38.66| 2658 3.60| 21.08 16.39 2.566.25 | 45.33 | 6.04 97.38 | 17188 7.02
Merkys 45 31.3 4.9 10.55 6.59 1.55 0.09 0.05 0.00 0.53 12.63 3.16 62.04 13.73 0.80
Newezis 80.8 138.4 7.4 13.28 20.20 2.89 10.67 33.30 94.9 34.32 29.29 4.25 6.16 8.26 0.11
Seéup 39.2 70.7 8.5 2.76 1.05 0.19 1.15 4.61 0.74 16.48.4.99 2.41 22.55 13.76 0.41
Dubysa 2.8 6.8 1.1 1.55 1.85 0.03 0 0 0 0.30 0.28 .050 1.42 1.51 0.61
Jura 19.6 45.9 10.6 1.77 3.44 0.66 1.16 1.88 0.31 937 3.61 0.64 6.52 5.37 0.58
Minija 34.6 19.9 3.2 6.01 11.58 1.98 0 0 0 5.75 24.8 | 0.76 14.55 14.48 0.45
E'it\t‘é’ri”'a” Coastal | 15,4 | 204 | 14 3.47 7.31 136 | 3.86 550 0.4F  162.681.92 | 17.21 | 1.00 1.94 0.33
#'rei&‘:;‘fi‘sssma" 730.6 | 4736 | 513 15.72| 25.40 257| 5.15 2.48 115 1.704| 103.49| 13.87 | 4488 | 2261 4.01
Prieglius 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Curonian Lagoon 188.3 194.2 8.6 1.47 3.23 0.59 81.0 4.40 0.78 101.30] 37.78 6.56 26.9 8.84 1.36
Baltic Sea 11 42.4 3 0.00 0.00 0.00 0 0 0 1.21 1.480.30 0 0 0

Total: | 1492 1591 149.3 102.2 117.1 17.2 56.7 70.2 11.3 567.89| 405.15 57.98 337.3 283.4 17.0




The study revealed that significant impacts onrihers in the Nemunas RBD can be
expected from 106 sources of point pollution — wdlially or together with other
dischargers and pollution sources. 17 dischardesdre likely to exert a significant
impact emit wastewater generated in larger citvelsefe loads exceed 2 000 p.e.), 21
outlets discharge effluents from smaller settlemesnid rural areas. There are 61
dischargers of surface (stormwater) runoff which bhave a significant impact, though
pollution by individual dischargers is not signdit. Dischargers of surface runoff
simply contribute to the pollution impact of otHarge dischargers (e.g. 35 dischargers
located in Utena town contribute to the pollutionWtena WWTP, and 21 dischargers
in Vilkaviskis town add up to the pollution by VakiSkis WWTP), or exert aggregate
significant impact (e.g. pollution by dischargefsstormwater runoff have a significant
impact on the Smeltaland those in Palanga town — on the river d&kdhe most
significant impact is made by five outlets in tlaege group of dischargers of surface
runoff). Speaking about industrial enterprises,réhare three industrial WWTP
dischargers which exert a significant impact.

Surface water bodies suffering from a significantmpact of point pollution

52. In the Zeimena Sub-basin, a significant impacthe quality of the Mera4fa is
exerted by pollution from Svéimnys WWTP, where the concentration of total
phosphorus exceeds the threshold value for goddgical status below the discharger.
The water quality problem in the Meraia is determined by the fact that the
discharger of Svefionys WWTP is situated in the upper reaches ofriher where
pollution dilution possibilities are rather low dteea small runoff collection area. In the
lower reaches of the river, where the catchmerd &rdarger and possibilities to dilute
pollution are higher, the pollution problem is nondger relevant and phosphorus
concentrations in the water of the Merarla at the mouth even conform to the good
ecological status requirements.

53. In the Sventoji Sub-basin, point pollution m@ka significant impact on the
ecological status of the Vyzuona River. The mainrse of pollution emitting the
largest pollutant loads into the Vyzuona is Utend/WP. However, there are at least 35
other dischargers in the territory of Utena towrgstewater from which enters the
Vyzuona either directly or through small tributagrieThe mathematical modelling
results show that concentrations of total phospharithe Vyzuona are likely to fail to
conform to the good ecological status criteria thuéhe aggregate impact of pressures
from Utena WWTP and other dischargers located anbit

54. Water quality monitoring data of 2008 showg ttancentrations of BOPfail the
good status requirements in theidia River; however, no source of the pollution has
been identified so far. It may be that pollutionrmas from the WWTP of Tatpai
town.

55. In theMerkys Sub-basin, a significant impact of pointlptabn results in failure of
the quality of the S&la to conform to the good ecological status reguéets by
BOD;, ammonium nitrogen and total phosphorus. The reaurce of pollution here is
Sakininkai WWTP which discharges effluents in the veyper reaches of the river.
One of the reasons of the pollution impact is lalutobn of pollution in the discharge
place; however, the current pollutant concentrationthe wastewater discharged from
Sakininkai WWTP are among the highest concentrationsdmparison to the quality
of wastewater discharged from other agglomerataires similar size (that is, 2 000-10
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000 p.e.). In 2008, the average concentration oDB® effluents was 80.4 mgD,
ammonium nitrogen — 30.3 mg/l, and total phospher@$5 mg/I.

56. In the Neris Small Tributaries Sub-basin, pgnotlution loads from KaiSiadorys
WWTP make an especially significant impact on tlemena, because wastewater is
discharged in the upper reaches of the river woth possibilities to dilute pollution.
Pollution loads from KaiSiadorys WWTP determinettbancentrations of ammonium
nitrogen in the Lomena downstream of the dischaegeeed the good ecological status
requirements more than ten times. Concentration®taf phosphorus in the Lomena
also fail to conform to the good ecological statugeria: downstream of KaiSiadorys
WWTP, the concentrations are 2.5 times higher that threshold value for good
ecological status.

57. The rivers in the Néxis Sub-basin areharacterised by low flow, therefore they are
particularly sensitive to point pollution. Summao¥ the mathematical modelling and
water quality monitoring results identified as masyten rivers which feel a significant
impact of point pollution in this sub-basin: the W&s, Berz, KirSinas, Jaugila,
Lankesa, Baru Obelis, Gynia, Kruostas, and the Linkava.

The ecological status of the Ngs is significantly affected by pollution from
Pane¢zys and Kdainiai WWTP. The latest data of 2008 indicates tuacentrations
of total phosphorus in wastewater discharged franelzys WWTP to NevZis are
currently only 0.45 mg/l, therefore the average umhnconcentrations of total
phosphorus which are typical of good ecologicaiustainder ordinary conditions (0.14
mg/l) should already not be exceeded in thed¥isv However, it should be taken into
account that the good ecological status criteria fee total phosphorus can be
significantly exceeded in the Ngis due to pollution loads from Pariéys and
Kédainiai WWTP under unfavourable hydrological comlis (that is, in the event of a
very low river discharge).

The Newzis also faces problems of pollution with ammoniaitrogen. Calculations
show that the average annual concentrations of amummo nitrogen downstream of
Pane¢zys town may be exceeding the threshold value émdgecological status more
than twice. Concentrations of ammonium nitrogen nimy exceeding the good
ecological status requirements in the dlgs stretch downstream of Pakgys WWTP
to the confluence with the LiaédFurther, the concentrations go down to the péeahit
level and then go up again downstream of the drgelhaof Kedainiai WWTP.
According to calculations, concentrations of ammami nitrogen may not be
conforming to the good ecological status requireeiownstream of the discharger of
Keédainiai WWTP up to the confluence with the Susv

Mathematical modelling results indicate that thelgem of pollution with ammonium
nitrogen might also be relevant for other riverstted Newzis Sub-basin — the Berz
KirSinas, Jaugila, Lankesa, Batypand the Gynia. A significant impact of point
pollution concentrations of total phosphorus mighbtfailing to conform to the good
ecological status requirements in the KirSinasgauLankesa, Obelis, and the Gynia.

The KirSinas River is significantly affected by jution loads from three dischargers:
Baisogala, PakirSinis and Sidabravas WWTP. A sicgmift impact on the quality of the
Berz may be exerted by effluent loads from Linkai WWTP, the Jaugila may be
affected by Akademija WWTP, the Laukesa — by BulolyWTP, the Barup— by
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Kulva and Batgala WWTP, the Gynia — by Eigirgala WWTP. The aafalié data
indicates potential pollution of a short stretchited Obelis up to the confluence with the
Newzis due to the loads of total phosphorus emittechfsedimentation ponds of the
company Lifosa.

Water quality monitoring results of 2008 indicatkatt concentrations of total
phosphorus required to meet the good ecologicalisteequirements might be not
observed in the Obelis downstream @ta$ as well as in the Kruostas and Linkava;
however, no sources of pollution of these rivergehlaeen identified so far. A cause of
the pollution may be undeclared discharges into riliers. A potential source of
pollution in the Obelis may be¢th settlement, in the Kruostas — Liepos, Berzai and
Slapaberg WWTP, in the Linkava — Linkaiai settlement WWTP.

58. Calculations show that there is only one pmliutsource exerting a significant
impact on the receiving waters in the Dubysa Swirba the discharger of Tyténai
WWTP. Concentrations of ammonium nitrogen in wasiew discharged from
Tytuvénai WWTP are very high totalling to 59 mg/l, thenef such pollution makes a
negative impact on the quality of the Tytmai stream and is further transported to the
Lapi&. In the current situation with the existing loattem Tytuwenai WWTP,
concentrations of ammonium nitrogen in the Lapi®wnstream of Tytuva may be
exceeding the good ecological status requirements times as compared to the
established requirements for good ecological status

59. In the SesupSub-basin, there are eight rivers where waterityyadrameters fail to
conform to the good ecological status requiremettis: Siesartis, Seimenajird,
Liepona, Sirvinta, Raiupis, Nova, and the Jo#jaignificant impact on the quality of
these rivers is exerted by pollution loads from iSiakVilkaviskis, Kazl; Rada,
Kybartai, and Lazdijai WWTP.

A significant impact on the ecological status of Biesartis is made by pollution loads
from Sakiai WWTP. As a result, concentrations d@&ltghosphorus fail to conform to

the good ecological status requirements. Calculatghow that the Siesartis might also
be facing the problem of undeclared pollution, lbseait is not always possible to
explain the concentrations measured on the basisadéred pollution loads.

22 outlets at Vilkaviskis emit effluents into theiena — either directly or through
small tributaries. The most important is the disgka of Vilkaviskis WWTP.
Calculations indicate that in the current situatrath the existing loads downstream of
Vilkaviskis WWTP, the average annual concentratiohammonium nitrogen may be
exceeding the good ecological status requiremeptg than twice as compared to the
established requirements for good ecological st&oscentrations of total phosphorus
in the Seimena downstream of Vilkaviskis also failconform to the good ecological
status requirements.

As indicated by calculations, the current pollutioom Kazly Rada WWTP may have a
significant impact on the quality of th@&rd. With the present pollution loads (2008),
concentrations of ammonium nitrogen in tiealdownstream of KaglRida WWTP
may be exceeding the good ecological status regemés more than four times,
meanwhile concentrations of total phosphorus &edylito be exceeded only to a very
small extent.
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Pollution loads from Kybartai WWTP exert a sign#fit impact on the quality of the
Liepona, where concentrations of ammonium nitrogewnstream of the discharger
may be exceeded approximately two times. Pollutbthe Liepona with ammonium
nitrogen also affects the quality of the Sirvinteldw the confluence with Liepona,
where there is still a possibility of a minor faguto conform to the good ecological
status requirements. A minor exceedance of theerdrations of ammonium nitrogen
required for good ecological status is also likelyhe RaiSupis downstream of Lazdijai
WWTP.

Water quality monitoring results show that concatmns of BOD and total
phosphorus required for good ecological status beagxceeded in the Nova, and those
of BOD; — in the Jotija, but no pollution sources whichuldohave determined the
measured concentrations have been identified ypbtantial source of pollution in the
Nova is GriSkabdis town. The available data indicates that thereno wastewater
collection system in this town, so the pollutionyniee caused by illegal discharges into
the river. Potential sources of pollution of theijdoare difficult to identify because
there are no larger settlements in the vicinitytieé river, therefore it could be that
concentrations of BOPincrease in this river in the summer time duedtural factors
and not as a result of pollution. Since the reasdnie pollution in the Jotija and Nova
are still unclear, it is recommended to continualysis of the status of these rivers,
including operational monitoring.

60. The most significant source of point pollutisnthe dira Sub-basin is Raseiniai
WWTP. Wastewater from this plant is dischargedchim ¥ery upper reaches of the river
where possibilities of diluting pollution are minoks a result of the pollution loads
from this discharger, the requirements for goodlagioal status are not met in the
Slyna, which in turn determine that pollutant camcations are exceeded in the
Saltuona as well. Another potentially significargaharger of point pollution in theich
Sub-basin is Adakavas WWTP, discharges from whi@y fbe having a significant
impact on the Trisikst River.

The latest water quality monitoring data of 2008i¢ate that concentrations of B@QD
are likely to be exceeded in the Agluona andiarand thus fail to conform to the good
ecological status requirements. No pollution sosireeere identified during the
mathematical modelling. A potential source of podin in the Agluona may be Vaidilai
village and in the Atia — Skaudvit town. These rivers may also be facing the problem
of undeclared pollution.

61. In the Nemunas Small Tributaries Sub-basiniuoit concentrations are likely to
be exceeded and thus failing to conform to the gemmlogical status requirements in
the Praviena, SySa, Armena, Légland the Leit due to pressures from point pollution
sources.

The Praviena is significantly affected by the dager of Pravienifis WWTP.
Mathematical modelling results show that conceminst of ammonium nitrogen
downstream of the said discharger may be excedldethreshold value established for
good ecological status four times. Under the cdrpatiution loads, the concentration
of total phosphorus in the Praviena may be exceethe threshold value of good
ecological status almost three times. Water quationitoring results of 2008 indicate
that the threshold concentration of BQEquired to meet the good ecological status
requirements might also be exceeded in the Praviena
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A significant impact on the quality of the Sy$amsde by pollution loads from Situt
WWTP. Yet, mathematical modelling and water quatlitynitoring results indicate that
concentrations of ammonium nitrogen should be ed@genly slightly. According to
the latest water quality monitoring data (2008¢ threshold values established for
good ecological status might be exceeded in regfeBOD; and total phosphorus in
the Sy3a. It is likely that undeclared pollutargds are entering this river.

A significant impact of point pollution on the eogical status is also observed in the
Armena and Liek In the Armena, the good ecological status requargs might not be
met due to exceeded concentrations of BGInmonium nitrogen and total phosphorus
as a result of pollution loads from Klaugsai WWTP. Concentrations of ammonium
nitrogen and total phosphorus might be exceedethenLieke due to the impact of
Lekéciai WWTP. It should be noted, however, that thebpgm of pollution with total
phosphorus in this river is urgent only in dry y®aneanwhile under usual precipitation
conditions concentrations of total phosphorus ghowt be exceeding the threshold
value of good ecological status. Concentratiorsnamonium nitrogen in the Liéknay

be exceeding the threshold value set for good gaabstatus about two times.

BOD; concentrations required to ensure good ecologtezdiis may be exceeded in the
Jiesia due to the aggregate impact of point arfdss#ifpollution.

The water quality monitoring data of 2008 indic#ttat concentrations of BODare
likely to be slightly exceeded in the Leityet no exceedances were detected during the
mathematical modelling, which was carried out oa thasis of information on the
current pollution loads. Accordingly, no sourcesedaining the pollution in the Leit
have been identified. Potential sources are Legigand Juknaiai settlements.

62. In the Minija Sub-basin, point pollution plays alatively minor role. Lately,
pollution from Plung WWTP has significantly decreased. Under the pitegeltution
loads from the said plant, concentrations of amenonmitrogen in a short stretch of the
Minija downstream of the MaZzoji Sruoja to the Baimyas may be balancing between
good and moderate status, meanwhile other parasneftevater quality do not feel any
significant impact of the pollution loads comingrn Plung. If the loads from Plung
WWTP stay at the level of 2008, no significant iripaf this discharger on the Minija
is predicted. However, if the level of loads goeskbto the previous years, there is a
risk that the threshold concentrations of ammoniuttogen and total phosphorus may
be exceeded in this river.

Mathematical modelling results indicate that pgaliution may be having a significant
impact on a short stretch of the Skinija, where theeshold concentration of
ammonium nitrogen may be exceeded due to pollutiads from \ézaiciai WWTP.

63. The most important source of point pollution ie ththuanian Coastal Rivers Basin
is Kretinga WWTP, which discharges effluents inte fTenz River. In addition, the
quality of the Teng may also be affected by the outlet of the gamepzoy UAB
Kretingos 2¥rininkystes tkis. As a result, concentrations of B@@ammonium nitrogen
and total phosphorus in the Teénkil to conform to the good ecological status
requirements. The pollution of the tributary Témetermines exceeded concentrations
of ammonium nitrogen and total phosphorus in then@ka-Da#, thus failing to meet
good ecological status. The impact of the ®eiszfelt up to the very mouth of the
Akmena-Dag, where more than 20 dischargers of surface rusfoiflaipéda town are
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situated, thus contributing to the pollution ofsthiver. Consequently, by ammonium
nitrogen the ecological status of water at the Mmoot the Akmena-Dan fails to

conform to the good status requirements, meanwvalyilBOD; and total phosphorus the
ecological status balances on the border betweaeegdbd and moderate status classes.

Large amounts of surface runoff enter the rivereBak and Raz. Calculations show
that such pollution is the reason why Bfofbncentrations may be exceeded in the
Smeltaé. Concentrations of ammonium nitrogen and totalsphorus in wastewater are
not known but an assessment carried out showssthitace runoff may be exerting a
significant impact on concentrations of ammoniumnagien and total phosphorus in the
Smeltat and on concentrations of ammonium nitrogen in Ra&. Therefore, it is
recommended to continue analyses of these rivetdaaidentify the scope of pollution
with compounds of nitrogen and phosphorus.

64. No significant impact of point pollution haseipedentified in the Prieglius Basin.

65. The most acute problem related to point paluts pollution with total phosphorus
and ammonium nitrogen. Pressures from point pollusources determine that about
458 km of the rivers in the Nemunas RBD fail to trteée good status criteria according
to total phosphorus (that is, the average annuatertration in these rivers exceeds
0.14 mg/l due to the impact of point pollution),9%4&m — according to ammonium
nitrogen (that is, the average annual concentratidhese rivers exceeds 0.2 mg/l due
to the impact of point pollution). The impact ofipopollution sources is the reason of
potential failure to conform to the good ecologistdtus criteria according to BGD
(3.3 mgQJ/l) in 208 km of rivers. BOR concentrations are also affected by the
aggregate impact of point and diffuse pollutionuiesg in failure to meet the good
status requirements according to BOD 21.4 km of rivers. Sources of point pollution
have little impact of nitrate concentrations inefis.

Significant pollution with hazardous and priority hazardous substances

66. Significant pollution with hazardous substane@s examined on the basis of the
data of water quality monitoring performed during03-2008 and taking into account
the outputs of the studydentification of substances hazardous for the aigua
environment in Lithuanigarried out in 2006. The analysis of the datacsfcentrations

of hazardous and priority hazardous substancesatelthat the rivers Neris, N&irs,
Nemunas and Akmena-Darare suffering from significant pollution with hadaus
substances. Both the monitoring data and the praatputs show that allowable
concentrations of hazardous or priority hazardausssnces are exceeded in these
rivers.

A list of places where concentrations of hazardousgriority hazardous substances
exceeding the established MAC were detected areded in Table 68 below.
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Table 68. Places where concentrations of priority or fifjohazardous substances
posing a risk to the aquatic environment were detk(on the basis of monitoring data
and outputs of the projeddentification of substances hazardous for the adigu

environment in Lithuanija

Basin/ sub-basin River Monitoring site Hazardous gbstance
detected
Nemunas Small Nemunas upstream of Rusn | zinc (2007)
Tributaries upstream of the Leit | trichloromethane (2006)
chromium (VI) (2006)
Nemunas Small Nemunas Skirvyt upstream of | chromium (VI) (2006)
Tributaries Rusré
Nemunas Small Nemunas at Pagiai trichloromethane (2006)
Tributaries chromium (VI) (2007)
Nemunas Small Nemunas downstream of Sovetsk  dithylhexyl)phthalate
Tributaries (2006)
Nemunas Small Nemunas at Rusn di(2-ethylhexyl)phthalate
Tributaries (2006)
Nemunas Small Nemunas downstream of Kaunas tributyltin (2006)
Tributaries
Newzis Newzis downstream of tributyltin (2006)
Pane¥zys
L - upstream of zinc (2007)
Newezis Newzis Raudondvaris
Neris Small Tributaries Neris at Buivydziai di€zhylhexyl)phthalate
(2006)
Neris Small Tributaries Neris upstream of Kaunas inc £2007)
Lithuanian Coastal Akmena-Da#g at the mouth di(z2thylhexyl)phthalate
Rivers (2006)
chromium (VI) (2006)
endrine (2006)

Sources of pollution with hazardous substancesatamnidentified yet due to a lack of
data and, consequently, it is difficult to identdglluted river stretches and their length.
Possibly, pollution of the Nexis, Nemunas and Akmena-Dans coming with
wastewater discharged from larger cities situaestloy, that is, Panéxys, Kaunas and
Kretinga. Hence it is deemed that pollution of thewers with hazardous substances
starts at wastewater dischargers and assumedubet are polluted up to their mouths.
Hazardous substances in the Neris were detecti dorder with Belarus and thus it
Is assumed that the entire stretch of the rivewifig over the territory of Lithuania
suffers from significant pollution. Concentratiookregulated hazardous substances in
the Neris may be exceeding the established MACrasudt of transboundary pollution.

Two international projects are currently under viay the purpose of obtaining more
information on sources of hazardous substanceseagng impacts of pollution of the
chemical status of water bodies. Data and inforonatiollected during these projects
will enable a clearer picture of the current statunsl tendencies of pollution with
hazardous and priority hazardous substances inaitia.

The projectReduction of Pollution of the Baltic Sea with Haltaus Substancesms to
analyse the origin of hazardous substances (acaprdi the lists of the WFD and
HELCOM) in wastewater, sewage sludge, surface whtdtom sediments and propose
adequate monitoring; to improve IPPC permitting cedures by including a
requirement to reduce the use of hazardous sulestancthe production process; to
identify hazardous substances at companies whilftipate in the project; to improve
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the REACH system and the mechanism for its use. prbgct is run from 2009 to
2011.

The goal of the other projecControl of Hazardous Substances in the Baltic Sea
Region is to identify the sources of hazardous substnéspecial concern which are
largely unknown (especially in the eastern parttlé Baltic Sea), to explore
possibilities of establishing limits for effluentg the basis of ecotoxicity assessment
results and to establish limit values for the iny@mment of water quality using
biological indicators. The project also aims toled information on toxicity of
wastewater (acute and chronic) in the selectedsimidliand other municipal objects; to
improve knowledge of suitability of various methdds analysis of toxicity of effluents
and identification of sources of hazardous substsnio develop procedures regulating
discharge of wastewater on the basis of directsassent of their biological impact; to
prepare recommendations and a guide for improvememtater quality by applying
toxicity values for wastewater and for its safedgtor; to collect information on how to
use wastewater ecotoxicity tests and limit valwsafastewater monitoring combining
this monitoring with chemical monitoring. The projes run from 2009 to 2011.

Impact of transboundary pollution

67. Transboundary pollution in the Nemunas RBD @#féhe ecological status of the
Neris, Nemunas and the Se&@s well as pollution loads transported into theo@ian
Lagoon. Hence the impact of transboundary pollusbauld be assessed in respect of
both rivers and the Curonian Lagoon. In rivers, in factor which determines the
ecological status thereof is concentrations ofytinly substances which are generated
in water meanwhile the Curonian Lagoon is signiftba affected by both pollutants
coming from pollution sources and loads transpobptedvers.

From Belarus, pollutants are transported into latha by the Nemunas and the Neris.
The Se3up rises in Poland so the ecological status of thgeupeaches of the river
depends on the impact of pollution in the neighbwucountry, meanwhile the lower
reaches of the river, downstream of the tributaryita to the fall of the SeSagnto
the Nemunas, receive pollution loads from Kalinadyr Pollutants from towns of
Kaliningrad Region (Sovetsk and Neman) also ehigiNemunas River.

68. Impact of transboundary pollution on rivers

Although pollutant concentrations in the water lo¢ tNeris and the Nemunas coming
from Belarus have decreased during the last cooblgears, the latest water quality
monitoring data (2008) shows that B@Doncentrations in the Nemunas and in the
Neris at the border with the neighbouring countiijyt fail to conform to the good
ecological status requirements (that is, exceedn®®/l). When these rivers start
flowing over the territory of Lithuania, concenimats of BOD actually remain the
same, that is, continue failing the good ecologgtatus requirements and hence both
the Neris and the Nemunas were identified as waddres at risk due to transboundary
pollution. It should be noted, however, that idifficult to say whether high values of
BODy; in the Neris and Nemunas are determined by pohuivith organic substances
coming from Belarus, because the values may beasang in summer time due to
natural factors (e.g. abundance of phytoplankt&ojrophication in large rivers, such as
the Nemunas and the Neris, is a natural processodaislow flow, although, of course,
pollution does contribute to its intensity. Hendeser cooperation with environmental
specialists from the Republic of Belarus will baigt in order to revise the assessment
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of the impact of transboundary pollution on theaantrations of BORIn the Neris and
Nemunas. Inputs of nitrogen compounds and totakpharus in the Nemunas and
Neris on the territory of Belarus does not have sigpificant impact on the ecological
status of these rivers. The average annual coratEmtrof nitrate nitrogen measured in
the Nemunas at the state border in 2008 was 1.1 thg concentration of total
phosphorus was 0.09 mg/l, meanwhile the measuneceotration of nitrate nitrogen in
the Neris at the border totalled to 0.75 mg/|, #rat of total phosphorus — to 0.09 mg/I.
Thus, concentrations of nitrogen and phosphoruspooimds in water coming from the
neighbouring country do not exceed the thresholdegaestablished for good ecological
status.

Wastewater from Sovetsk and Neman situated in Kajrad Region are discharged
into the Nemunas. Since there is no data on polluiiésschargers from these cities,
estimations can be made only on the basis of madelksults and monitoring data for
Lithuania and Kaliningrad. The said data indicdtes concentrations of BODn the
Nemunas increase by 15 % as a result of pollutiothé above-mentioned cities. The
values of water quality indicators according taogen and phosphate compounds in
the Lithuanian part of the Nemunas downstream ef dischargers of Sovetsk and
Neman remain unchanged due to a large volume oérwatevailing currents and,
probably, lower amounts of the said substancegsh®wther hand, the amounts of these
substances in water prevent self-cleaning procesdas river.

The Sesup flows into Lithuania from Poland. Water quality niwring results show
that the ecological status of the river at the bondith Poland is very good, which
means that pollution from Poland does not havesagwificant impact on the Sedup
According to the water quality monitoring results2005-2008, concentrations of total
phosphorus are continuously failed in the Sé&ighe border with Kaliningrad Region.
Analysis of the monitoring data shows that the eom@tions of total phosphorus
detected in the border zone are much higher thanottes in the upper reaches or
tributaries of the SeSap which may be a result of both pollution generatad
Lithuanian pollution sources and transboundary upioih. Also, concentrations of
nitrate nitrogen in the Sesu@t the border with Kaliningrad Region failed theod
status requirements in 2005 — 2007 and the valuBO®; in the river failed the good
status criteria in 2005 and 2008. Though conceatratof nitrate nitrogen, total
phosphorus and BODare influenced by pollution loads generated onténatory of
Lithuania, estimations of loads transported by ttitmutaries from Kaliningrad Region
by modelling methods show that the input of transtatary pollution is also important.
Since there is no data on pollution loads enteifiegSeSupin Kaliningrad Region, no
guantitative assessment of the contribution ofdibaandary pollution to the pollution
of the river can be made.

69. Transportation of pollution to the Curonian bag

Pollutants which enter the rivers Neris, Nemunasl &esup in Belarus and
Kaliningrad Region are transported to the Curoriiagoon. Due to a lack of data on
pollutant inputs in the Sed&pn Kaliningrad Region, quantitative assessmernibatls
transported to the Curonian Lagoon can be made omlyespect of pollutants
transported by the Neris and Nemunas from Belandsby the Nemunas from Sovetsk
and Neman. Calculations show that pollution cominghe Curonian Lagoon from
Belarus, Sovetsk and Neman may be accounting foutad? % of the total amount of
ammonium nitrogen, 28 % of nitrate nitrogen and uab®l % of total phosphorus
transported by the rivers. It is difficult to asséise transboundary share of BDads
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in the Curonian Lagoon because the results of wabality analysis conducted in
Lithuania may reflect not only anthropogenic podat generated in Belarus but also
naturally occurring BORloads. It is estimated that the input of translataug pollution

in the BOD loads in the Curonian Lagoon may total up to 60 %.

70. The rivers in the Nemunas RBD which feel sigaifit impacts of pollution are
given in Table 69 below. The table lists riversferifg from the significant impact
throughout their length or only certain stretched axceedances of the specified water
quality parameters may be observed in differeetdties of a river in question.

Table 69. Rivers or their stretches within the NaasiRBD which are subject to a
significant impact of point, diffuse and transboandpollution. “1” indicates the water
quality parameter the good ecological status tlolestalues of which are exceeded

River or its Water quality parameter
Basin/ stret(ig ZUbJeC The most important
sub-basin significant BOD; | NHsiN | NOs-N Potal HS pollution sources
impact
Zeimena Mera-Kna 0 0 0 1 0 Svegionys WWTP
Utena WWTP
Vyzuona 0 0 0 1 0 Dischargers located in
Utena town (35 in total
Sventoji Armona 0 0 1 0 0 Agncu_lture
Potential source —
Misia 1 0 1 0 0 Taujenai WWTP (no
exact data)
Agriculture (NG-N)
Potential source —
Neris 1 0 0 0 1 transboundary pollutior
Neris Small (no exact data)
Tributaries KaiSiadorys WWTP,
Lomena 0 1 1 1 0 Agriculture (NG-N)
Lokys 0 0 1 0 0 Agriculture (N@-N)
Sakia 1 1 0 1 0 Satininkai WWTP
Merkys Varene 1 0 0 0 0 Flsherx company UAB
Daugy zuvis
Newzis Pane¢zys WWTP
Kédainiai WWTP
Newezis 0 1 1 1* 1 Agriculture (NG-N)
Unidentified source of
hazardous substances
.. Linkai¢iai WWTP
*
Berz 0 1 1 1 0 Agriculture (NG-N)
Baisogala WWTP
-~ PakirSinis WWTP
KirSinas 0 1 1 1 0 Sidabravas WWTP
Agriculture (NG-N)
. Akademija WWTP
Jaugila 0 1 1 1 0 Agriculture (NG-N)
Bukonys WWTP
Lankesa 0 1 1 1 0 Agricuiture (NO-N)
Kulva WWTP
Barupe 0 1 1 1 0 Batgala WWTP
Agriculture (NG-N)
Gynia 1 0 1 Eigirgala WWTP
Obelis 0 0 1 1 0 Sedimentation _ponds of
the company Lifosa
Potential source—Ea
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River or its Water quality parameter
Basin/ stret(ih subjec The most important
sub-basin sign(i)fiiant BOD; | NHs;-N | NOs-N Protal HS pollution sources
impact
settlement (no exact
data)
Agriculture (NG-N)
Agriculture (NG-N)
Potential sources:
Kruostas 0 0 1 1 0 Berzai WWTP, Liepos
WWTP, Slapabeg&
WWTP (no exact data)
Agriculture
; Potential source—
Linkava 0 0 1 1 O | Linkaicial WWTP (no
exact data)
Aluona 0 0 1 0 0 Agriculture
Alanta 0 0 1 0 0 Agriculture
Apteka 0 0 1 0 0 Agriculture
Azyté 0 0 1 0 0 Agriculture
Bankas Canal 0 0 1 0 0 Agriculture
Bikilys 0 0 1 0 0 Agriculture
Dotnuwlé 0 0 1 0 0 Agriculture
Gomerta 0 0 1 0 0 Agriculture
Juoda 0 0 1 0 0 Agriculture
Juosta 0 0 1 0 0 Agriculture
Juostinas 0 0 1 0 0 Agriculture
Liaude 0 0 1 0 0 Agriculture
Liulys 0 0 1 0 0 Agriculture
Mekla 0 0 1 0 0 Agriculture
Molainia 0 0 1 0 0 Agriculture
Pienia 0 0 1 0 0 Agriculture
Sanzie 0 0 1 0 0 Agriculture
Smilga 0 0 1 0 0 Agriculture
Smilgaitis 0 0 1 0 0 Agriculture
Striana 0 0 1 0 0 Agriculture
Sumera 0 0 1 0 0 Agriculture
Suoja-Kirys 0 0 1 0 0 Agriculture
Sude 0 0 1 0 0 Agriculture
Swemalis 0 0 1 0 0 Agriculture
Upyteé 0 0 1 0 0 Agriculture
Zadike 0 0 1 0 0 Agriculture
Zasinas 0 0 1 0 0 Agriculture
Lapi& 0 1 0 0 0 Tytu¢nai WWTP
GryZuva 0 0 1 0 0 Agriculture
Dubysa If?rkénové 0 0 1 0 0 Agr?culture
Siaug 0 0 1 0 0 Agriculture
Gynéeve 0 0 1 0 0 Agriculture
Lazduona 0 0 1 0 0 Agriculture
SeSup . . Sakiai WWTP
Siesartis 1 1 0 Agriculture (NG-N)
Vilkaviskis WWTP
Other dischargers
& located in the vicinity
Seimena o 1 L 1 O | of Vilkavigkis (21 in
total)
Agriculture (NG-N)
Jare 0 1 0 1 0 Kazl; Rada WWTP
Rause 0 0 1 0 0 Agriculture
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River or its

stretch subjec

Water quality parameter

Basin/_ 0 a The most important
sub-basin significant BOD; | NHs;-N | NOs-N Protal HS pollution sources
impact
Liepona 0 1 0 0 0 Kybartai WWTP
Sirvinta 0 1 0 0 0 Tributary Liepona
RaiSupis 0 1 0 0 0 Lazdijai WWTP
Agriculture (NG-N)
Potential source -
Nova 1 0 1 1 0 GriSkaludis town (no
exact data)
Jotija 1 0 1 0 0 Agriculture (N@-N)
Potential source —
Sesup 1 0 0 1 0 transboundary pollutior]
(no exact data)
Paikis 0 0 1 0 0 Agriculture
Sirvinta 0 0 1 0 0 Agriculture
Vilkauja 0 0 1 0 0 Agriculture
Sasna 0 0 1 0 0 Agriculture
Sitduonia 0 0 1 0 0 Agriculture
Milupé 0 0 1 0 0 Agriculture
Nopaitys 0 0 1 0 0 Agriculture
Penta 0 0 1 0 0 Agriculture
Aukspirta 0 0 1 0 0 Agriculture
Orija 0 0 1 0 0 Agriculture
= Raseiniai WWTP
Slyna 0 1 1 1 0 Agriculture (NG-N)
= Tributary Slyna
Saltuona 0 1 1 1 0 Agriculture (NO-N)
Tridinkat 0 1 0 1 0 Adakavas boarding-
Jira house_
Potential source —
Agluona 1 0 0 0 0 Vaidilai village (no
exact data)
Potential source —
Ancia 1 0 0 0 0 Skaudyvik town (no
exact data)
Jiesia 1 0 0 0 o |Agriculture
Fishery ponds
Transboundary
Nemunas 1 0 0 0 1 pollution (no exact
data)
Nemunas | Praviena 1 1 0 1 0 PravieniSés WWTP
Small Sysa 1 1 0 1 0 Silut WWTP
Tributaries | Armena 1 1 0 1 0 Klausgiai WWTP
Liekeé 0 1 0 1* 0 Lekeciai WWTP
Potential sources —
o Juknatiai and
Leite 1 0 0 0 0 Leitgiriai WWTP (no
exact data)
Minija Minija 0 1 0 0 0 Plung WWTP
Skinija 0 1 0 0 0 \&zakiai WWTP
Lithuanian Kretinga WWTP
C_oastal Ten 1 1 0 1 0 Game company UAB.
Rivers Kretingos 2¢rininkysts
akis
Akmena-Dag 0 1 0 1 1 Tributary Teng,

unidentified source of
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River or its Water quality parameter
Basin/ stret(ih subjec The most important
sub-basin sign(i)fiiant BOD; | NHs,-N | NOs-N Protal HS pollution sources
impact

DS
Dischargers of surface

Smeltat 1 1 0 1 0 runoff of the water
company UAB
Klaipédos vanduo (3)
Dischargers of surface
runoff of the public

Raz 0 1 0 0 0 utilities company UAB
Palangos komunalinis
akis (2)

* A significant impact is felt only in dry years

Hydromorphological changes in water bodies

71. In addition to the impacts of pollution loadsprphological changes of water bodies
were analysed. The largest impact on the ecologizdls of rivers is exerted by the
straightening of their beds because specific habié water organisms are destroyed
thus resulting in decrease in the type variety abdndance of water organisms
themselves. Table 70 below provides informatiorstaightened rivers in the Nemunas
RBD. The table specifies the total number of kiltmee of straightened rivers in each
basin and sub-basin.

Table 70. The length of straightened rivers (kmgub-basins of the Nemunas RBD

Basin / sub-basin Total length of straightenednmsvkm)
Zeimena 86.3
Sventoji (Neris) 266.9
Neris Small Tributaries 225.4
Newezis 747.2
Merkys 294.9
Nemunas Small Tributaries 485.9
Dubysa 150.1
SeSup 490.4
Jara 195.7
Minija 95.7
Lithuanian Coastal Rivers 80.3
TOTAL in the Nemunas RBD 3118.8

Impacts of hydropower plants

72. There are 50 HPP currently operating in the tiveas RBD. Of these, 9 HPP are not
likely to have any significant impact on the dowaatn river stretches (provided that
the turbines are operating at the optimal regime)pther 8 HPP might be having a
significant impact on the ecological status of stiretches below; however, these HPP
are built very close to the river estuaries (whuobans that no measures will be efficient
and the significance for the general ecologicalstaf water bodies in a wider context
is very low) hence it is not proposed to desigrisiiese stretches as water bodies
suffering from a significant impact. The remaini3@ HPP do exert a significant impact
on the downstream river stretches. The stretch doream of Kaunas HPP is a HMWB.
The present turbines which considerably damagedighwhich fail to conform to the
flow regime should be replaced with environmentdtlgndly ones in 13 HPP in the
Nemunas RBD.
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The most typical impact of hydropower plants camgted on the river beds are frequent
fluctuations of the water level in the river sttegs below the HPP. Light sediments
fractions are washed away from the river bottorthanwater level pulsation zone, and
higher aquatic vegetation (macrophytes) and benitertebrates are not able to
survive. Frequent fluctuation of the water leveldisastrous for fish and young fish:

during the detention of water, spawn and young &sh left on land, and when the
turbines are started up, that is, the flow andviaeer level significantly increases, they
are taken out into habitats unsuitable for thewettgpment and growth. Thus, usually
only opportunistic species which easily adapt toiows conditions survive in the

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

The largest fluctuations of the water level occuthe HPP. The length of the water

level pulsation zone depends on the rate betweemtalled discharge of the HPP and
the multi-annual discharge of the river, the tuebippe and number, and the operational
regime of the HPP. The impact of the HPP on therrstretch downstream of the dam
goes down in proportion to the distance from thé>Hthe longer the distance, the less
intensive fluctuations); fluctuations also sigréfitly decrease upon inflow of water of

larger tributaries.

The impact of the HPP is considered insignificahat is, the river stretch below the
HPP is not assigned to a risk category) only ifittetalled discharge 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 imjagical and hydromorphological
river conditions. Hydropower plants (HPP) which e significant impact within the
Nemunas RBD are listed in Table 71 below.

Table 71. Hydropower plants which exert a signifidanpact in basins and sub-basins
of the Nemunas RBD

Name of the HPP

Basin/ sub-basin River Main river pond Municipality
Sventoji Ne¢za Virinta Gabély Anyk&iai distr.
Sventoji Virinta Sventoji Svobiskio Mattai distr.
Sventoji Siesartis Sventoji Vainhy Ukmerg:
Sventoji Sirvinta Sventoji Motigjny Sirvintos distr.
Sventoji Sirvinta Sventoji Sirvint Sirvintos distr.
Sventoji Sventoji Nemunas Kavarsko Anyidi distr.
Sventoji Sventoji Nemunas Antaliegz Zarasai distr.
Neris Small Tributaries | Mus Neris Bartkuskio Sirvintos distr.
Merkys Verseka Merkys EiSidki Sakininkai
Merkys Verseka Merkys Kiminiy Varéna distr.
Newezis Sudw Newzis Vaitiekiny RaduviliSkis distr.
Newzis Sus¢ Newzis Angiriy Kédainiai distr.
Newezis Obelis Newzis Bubliy Kédainiai distr.
Newezis Obelis Newzis JuodkiSki Kédainiai distr.
Newzis Barug Newzis Lakinavos kedainiai distr.
.’F‘ﬁg& l:gg:SSmall Stréva Nemunas Bagdanani Trakai distr.
_II\_lgmuna_ls Small Stréva Nemunas &oliu KaiSiadorys distr

ributaries
Nemunas Small Streva Nemunas Elekiny Elektenai




91

Basin/ sub-basin River Main river Namepc:)fntge HPP Municipality
Tributaries
Ne_muna_ls Small Stréva Nemunas Pastrio K_a|5|adorys
Tributaries distr.
Ne_muna_ls Small Verkné Nemunas Jundeliski BirStonas
Tributaries
Ne_muna_ls Small B. Ancia Nemunas Baltosios A&ios Lazdijai distr.
Tributaries
Ne_muna_ls Small Jiesia Nemunas Pajiesio Kaunas distr.
Tributaries
Ne_muna_ls Small Mituva Nemunas Jurbauk Jurbarkas distr.
Tributaries
Dubysa Gyave Dubysa Plikiy Raseiniai distr.
Dubysa Luke Dubysa Kaulaki Raseiniai r.
Seup Sesup Nemunas Marijampés 11 Marijampok
Seup Sesup Nemunas Lakinsk Kalvarija
SeSup Sedup Nemunas Antanavo Marijamgol
Seup Sesup Nemunas Liudvinavo Marijampol
Sesup Sesup Nemunas Puskehpi Marijampok
Jara Jira Nemunas Balsk Taurag distr.
Minija Babrungas Minija Gondingos Plundistr.
Ngmuna}s Small Nemunas Nemunas Kaunas HPP Kaunas city
Tributaries

HPP may affect not only fluctuations of the watevdl and flow but also parameters
indicative of physico-chemical quality elements atrdnsportation of suspended
particles. The extent of changes can be identifigsneasuring the base values of all
said parameters upstream of the HP pond (in thex bed upstream of the HPP where
the hydrological regime has not changed yet dubg¢ompact of the HPP pond, that is,
where the head does not affect the natural flowd) @mparing these values with the
values identified during operational monitoringplaces downstream of the HPP pond
(the measurements upstream of the HPP must be tak#éme same day and observing
the same frequency and regularity as in places hef operational monitoring

downstream of the HPP). Measurements of the basesaf parameters for quality

elements are proposed to be carried out upstredhe difelow-listed most representative
HPP ponds which differ in the water pressure heigbw-through capacity and the

ratio between installed discharge and multi-andisdharge (Table 72).

Table 72. HPP where measurements of the base \@lgeslity parameters are

proposed
: Pressure Flow-through .
No. Name River Thr(iav(r;aln height of the [ capacity of Qt]he (r?nll?lﬁt-zlrl\?](ga?
HPP (m) pond (K)
1 | Gondingos BabrunggsMinija 11.5 25.7 1.36
2 | Antanavo Sedup Nemunas 5.3 203 0.98
3 | Balsky Jira Nemunas 145 29.2 1.83
4 | Babliy Stréva Nemunas 7.35 574.5 1.38
5 | JundeliSki | Verkne Nemunas 6 421.9 0.86
6 | Lakinsk Sesup Nemunas 3.4 2696.7 1.02
7 | Bartkuskio Mus Neris 8 36.3 1.35
8 | Kavarsko Sventoji Neris 4.3 697.3 1.39
9 | Angiriy Sude NewZis 14.5 12.2 1.87
10 | Motiejiny | Sirvinta Sventoji 5.3 45.2 2.01
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73. From the environmental point of view, all HPRvé an adverse impact on the
environment: not only they change the hydrologicagime and interrupt river
continuity but also display other negative chanasties, such as:

73.1. dependency on the capacity of hydropoweruress in the area, that is, a HPP
must be situated at a water source with a sufficigdropower potential;

73.2. dependency of energy generation on climatiaitions (in droughts the amount
of water decreases directly resulting in reduceztgyngeneration).

74. It should be noted that construction of a HR#itably involves construction of an
artificial barrier (interruption of river continyif. A negative impact of the artificial
barrier is felt not only in the river bed locateothstream of the barrier but also in the
stretch towards the upper reaches of the river.ifipact caused by the artificial barrier
is always significant irrespective of whether tlarlker has been constructed for energy
generation or for other purposes due to the folhgweasons:

74.1. The atrtificial barrier and increase of theewdevel results in flooding large areas
of land which alters the lives of people living eaas well as the flora, fauna and
landscape of the area.

74.2. The river stretch affected by the head chautgehe extent that its characteristics
become more similar of an open lake than of a raret the larger is the area of the
pond, the higher is the similarity. Due to sucmgigant changes, the ecological status
of the river stretch in the zone of the head impuatitalways be poor or bad according
to the criteria used to characterise the statuiwers.

74.3. Barriers and dams interrupting river contiyiuiand resulting changed
hydromorphological characteristics of river abokie barrier result either in complete
disappearance of migratory fish upstream of thedraffish which migrate from the sea
to rivers) or significant decrease in resourceserfain fish species (fish which migrate
within a river basin). Even fish passes do not en¢wreduction of migratory fish
resources, or complete disappearance thereof, @uksturbed reproduction (loss of
spawning grounds and selective let-through capatifish passes: not all fish manage
to pass both towards the upper and lower reache®afver). Hence fish passes should
be regarded as a measure which only mitigates &g dot completely eliminate the
impact (restoring river continuity).

SECTION II. ANALYSIS OF ANTHROPOGENIC LOADS AND IMP ACTS ON
TRANSITIONAL AND COASTAL WATERS

75. An analysis of pollution loads which directlgter the Curonian Lagoon and the
Baltic Sea from point pollution sources revealedt ttihe largest amounts are coming
from Klaipéda city. In 2008-2009, discharges of biogenic safists by total nitrogen

accounted for about 80 %, by total phosphorus 68170 %, and by BOD — for 57-

76 %. Significant amounts of biogenic substancesewgenerated in Neringa

settlements. In 2007 and 2008, the amounts of argaubstances by BOD totalled
accordingly to 21 % and 23 %. These amounts areat@@ to go down by 80 % after
the startup of new Neringa WWTP.

The overall status of transitional and coastal veaig determined by diffuse pollution
from the basin, mostly the inflow of excessive agen and phosphorus with river
waters, mainly the Nemunas. Pollution loads trarteploby rivers vary from year to
year, depending on the water content of the riserthe pollution loads transported to
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the Curonian Lagoon were calculated under the geedéscharge conditions during the
period 2003-2008, taking advantage of the mathealatmodelling method (the
calculations employed the average discharge ofpdreod from 2003 through 2008).
The results show that the annual average amoungolaitants transported by the
Nemunas and other rivers into the Curonian Lagamhet the average discharge and
present pollution loads would be as follows: abait129 tonnes of BOP 905 tonnes
of ammonium nitrogen, 23 441 tonnes of nitrateogén, and 1751 tonnes of total
phosphorus (Table 73).

Pollution transported by rivers determines highraphication of transitional waters and
Curonian Lagoon characterised by large concentraitiof dissolved nitrogen and
phosphorus in winter time and intensive water blogduring warm periods. Certain
unfavourable climatic conditions (high temperatwalm weather, etc.) result in fish
deaths in the lagoon as well as other processésatypf intensive eutrophication and
determined by short-term lack of oxygen.

Table 73. Pollution loads entering the Curoniandagfrom the territory of Lithuania
and as a result of transboundary pollution

. BO D7, N H4'N y NOg-N y Ptotala
Sources of pollution t/year t/year t/year t/year
Point sources discharging wastewatef .
directly into the Curonian Lagoon 329.0 248 (total nitrogen) 18.0
Nemunas and other rivers 58 129 905 23 441 1751
Transboundary pollution transported
Pollion orginating on the serriory 33 120 378 653L | 888
of Lithuania: 23 009 527 16 910 862
Point ollﬁtion' 1940 241 763 208
Diffusg oIIutic;n' 5085 152 10 882 198
b S 15 985 127 5265 456
Background pollution:
Atmospheric precipitation (onto the N .
surface of the lagoon in Lithuania) 1431 * (total nitrogen)

* the mean 0f1996-2007 (source: EMEP/MSC-W Data Note: Gausd\Wiii A., Klein H.
Transboundary air pollution by main pollutants 503) and PM, Lithuania. Norwegian Meteorological
Institute. (reports of 2000-2009).

76. Point pollution with municipal wastewater anaface (stormwater) runoff

According to the latest data, 65 dischargers ermagtewater into the Curonian Lagoon.
As many as 51 dischargers emit surface (stormwatagff. Municipal wastewater and
effluents from settlements are discharged from tBetsy industrial wastewater — from 4
dischargers. The input of point pollution emittadedtly into the Curonian Lagoon to
the total pollution of the lagoon is low. Estimatsoshow that pollution discharged from
point sources directly into the Curonian Lagoon rhayaccounting for up to 0.5 % of
the total amount of BOpand nitrate nitrogen entering the Curonian Lagadout 7 %
of ammonium nitrogen, and around 1 % of total phosps. Heavy metals discharged
with wastewater directly enter the lagoon only fréttaipéda city. The direct input of
pollutants into the Curonian Lagoon during the @&r2006—2008 were as follows:
1027-4 611 t/year of oil products, 622-1034 kgfyefazn, 103-158 kg/year of Cu, 9-
100 kg/year of Ni, 50-123 kg/year of Cr, 16-53 lagy of Pb, 2.2 kg/year of Hg (only in
2007), 0.6-4.3 kgl/year of Cd (in 2007-2008). Theoants of zinc, copper, lead and
nickel discharged in 2008 were lower than in 200Be amount of BORdischarged
directly into the coastal waters in 2008 totallechbout 12.2 tonnes, nitrogen accounted
for 43.8 tonnes, and phosphorus compounds — foloBi3es. The annual direct input of



94

oil products into the Baltic Sea from surface rdndischargers during 2006—2008
totalled to 0.259-0.353 tonnes.

77. Impact of pollution loads transported by rivensthe Curonian Lagoon

Calculations show that the main source of pollunbthe Curonian Lagoon is pollution
loads transported by the Nemunas and other rivigms. loads directly entering the
Curonian Lagoon from point pollution sources amaiond.5-7 % of the total pollution

meanwhile the remaining share is carried by riverainly by the Nemunas. The load
transported to the Curonian Lagoon by rivers cassi$é both pollution generated in
Lithuania and transboundary pollution. The latsepollution which enters the Nemunas
and the Neris in Belarus and which gets into thenbleas from Sovetsk and Neman in
Kaliningrad Region. Pollution generated in Kaliniad Region also enters the SeSup
River but these loads cannot be estimated yetaaddck of data.

Calculations conducted with the help of MIKE BASIhbdel show that transboundary
pollution may account for roughly 60 % of the tdtzdd of BODL, 42 % of ammonium
nitrogen, 28 % of nitrate nitrogen, and about 5@f4he load of total phosphorus
transported by all rivers to the Curonian Lagoonmajor share of the said loads is
generated in Belarus. The significant input of stasundary pollution from Belarus is
mainly determined by the fact that almost halflfeé Nemunas discharge is formed on
the territory of the neighbouring country. Backgndupollution generated in Lithuania
may be accounting for about 27 % of the BADBad, 14 % of ammonium nitrogen,
22 % of nitrate nitrogen, and 26 % of total phospBaransported into the lagoon by
rivers. The mathematical modelling results indidatgt pollution from point sources in
Lithuania has only a minor impact on the total l@adried by rivers into the Curonian
Lagoon. A more significant input comes from poltutiwith ammonium nitrogen: point
pollution sources account for about 27 % of thaltlstad of ammonium nitrogen in the
lagoon, meanwhile the load of B@Rnd nitrate nitrogen makes up only 3 % each, and
the load of total phosphorus — 12 % of the totaspures driven by point pollution
sources. The input of diffuse pollution is morengigant and is mainly determined by
agricultural pollution. Diffuse pollution sourcescunt for about 9 % of the total
BODy load, around 17 % of ammonium nitrogen, 46 % tfate nitrogen, and roughly
11 % of the total load of total phosphorus transgbrby rivers into the Curonian
Lagoon.

After the scope of the implementation of the basieasures in Lithuania had been
established and their impact on the ecologicalustaif water bodies evaluated,
subsequent calculations demonstrated that the mgsigation of these measure will
have only a minor effect on the pollution loads§ported into the Curonian Lagoon.
Pollution reduction potential as a result of theliementation of the basic measures in
Lithuania is estimated to be very small, therefocesignificant decrease in pollution
loads generated in our country can be forecastiede & large share of pollution loads
in the Curonian Lagoon is coming from Belarus wheoepollution reduction can be
expected, the total decrease in the loads of B@@rogen and phosphorus compounds
transported by rivers after the introduction of tesic measures is forecasted to be up
to 2 %.

The implementation of the basic measures will béoyieed by the introduction of
supplementary pollution reduction measures; howetrair impact on the Curonian
Lagoon is forecasted to be only minor. Supplemgntaeasures to reduce point
pollution are planned in order to solve river pttn problems of a rather local
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significance and thus will not affect the loadsngported into the Curonian Lagoon.
Supplementary measures to reduce diffuse agrialltpollution are intended for
reduction of pollution with nitrate nitrogen becausliffuse pollution with total
phosphorus is not relevant for rivers. Neverthel&ss introduction of supplementary
diffuse pollution reduction measures will also affdecrease in diffuse pollution with
total phosphorus. However, it is clear that thesasares will not be sufficient to attain
good ecological status in the Curonian Lagoon. @atmns demonstrated that good
ecological status in the lagoon might require réidacof the inflow of total phosphorus
by 25 %. If transboundary pollution generated idaB&s, which accounts for 50 % of
the total pollution load, is not reduced, pollutigenerated in Lithuania would have to
be reduced by half. Unfortunately, this is hardbadible because, according to
calculations, nearly half of the total load of tgiéosphorus in Lithuania occurs as a
natural background and so anthropogenic pollutionld have to be subject to radical
reduction. Consequently, it will not be possiblattain the environmental objectives in
the Curonian Lagoon without having reduced tranedacy pollution.

78. Atmospheric pollution

The results of modelling of atmospheric pollutiam Lithuania by the Norwegian
meteorological institute (EMEP/MSC-W Data Note: &M., Nyiri A., Klein H.,
reports of 2000 — 2009) show that the average raohual amount (1996-2007) of
total nitrogen which enters the Curonian Lagoonhwirecipitation is about 1 431
tonnes/year (Table 73). This amount ranges froM9tbnnes (2007) to 1 980 tonnes
(2004). According to preliminary data, additionanaal amounts of 1.5-20 thousand
tonnes of atmospheric nitrogen during individuaknge may be produced by cyan
bacteria during vegetation seasons, which apprarima@orresponds to the pollution
amount generated on the territory of Lithuania.

79. Other potential sources and factors of poliutid transitional and coastal waters
include the following:

79.1. navigation;

79.2. port dredging;

79.3. disposal of soil excavated in the port indbe;
79.4. chemical pollution from®ingé terminal,
79.5. secondary pollution from bottom sediments.

80. Navigation

Navigation in the Lithuanian part of the Baltic Seamost intensive along two main
navigation routes: navigation lines to/from Kiéila Seaport and to/fromtBngeé oll
terminal. The total number of vessels which entdtese ports in 2007 and 2008 is
respectively 7 963 and 8 438. ThoughitiBgé terminal handles only tankers, the
number of tankers accounts for only 9 % and 17 %malbftankers which entered
Klaipéda Seaport in 2007 and 2008 years respectively.ldigest number of tankers
visited Biatingé terminal in 2003, when 105 vessels were handled.

The last few years saw a significant increaseasfdportation of oil and other dangerous
cargos as well as of the size of freighters. Thas hesulted in increase of risk of
pollution caused by navigation. The greatest rimkthe environment is posed by air
pollution, illegal, deliberate and accidental spif oil and other dangerous substances,



96

dumpings of waste, as well as arrivals of new onik ballast waters or from ship
hulls.

Tanker accidents incur a significant local damagthe marine environment and entire
coastal regions as well as to sea-related acsvifiee most common types of shipping
vessel accidents include collision with anotherseéand grounding. 54 notifications of
pollution have been registered in the Lithuaniamt md the Baltic Sea (Curonian
Lagoon, Klaigda Seaport water area, territorial sea, and theigixe economic zone)
since 1999, although not all of them were verifisthst of polluting incidents occur in
the water area of Klafgla Seaport and during the cold season, meanwhsermmer
time the number of incidents involving spills of or other dangerous substances is
much lower due to fishing restrictions and calm sea

Oil spills can happen, or relevant risks can beefdpgiue to incidents during ship
movement, stevedoring activities, and ship handiing repair.

An analysis of pollution incidents during 2004-208Bowed that their number has
remained more or less stable totalling to around98ncidents per year, whereas the
number of notifications of pollution has been goidgwn. The largest number of
pollution incidents, 85 %, was reported in Kkadp Seaport, 13 % of which occurred in
the Baltic Sea. Though the number of shipping Usssetering Klaigda and Bitingé
ports and cargo capacities (oil included) have lggeng up during last couple of years,
the number of pollution incidents has not increased

A risk of navigation accidents and, consequembflution with oil and other harmful
substances in the Baltic Sea is very big and sderbs growing even more due to an
increasing amount of freights (especially oil) @rby sea, although not all accidents
are necessarily related to spills of polluting sabses. Despite the fact that single hull
tankers are to be phased out (from 2005 to 2016prdmg to their respective
categories) and transportation of heavy fuel oishgh tankers has been banned in the
EU, such prohibition does not ensure complete gaf&trisk of navigation-related
accidents remains — due to engine failures, crashgé®ther reasons.

Emissions from ships are also considerable, becalutiee use of sulphurous fuel oil
and heavy fuel oil. Emissions of $@nd NOx from ships account for almost one third
of all EU land emissions. Approximately 5-20 % oON entering the Baltic Sea is
generated as a result of atmospheric emissions stops.

Finally, ships have been identified as the mainseaof arrival of new species into
waters. The impact of strange species transpoaedet Baltic Sea with ballast waters
and sediments can further disturb the already eyetad balance of natural ecosystems.

81. There are 19 large stevedoring companies, pgir and ship building yards
operating within Klaipda seaport, which provides all types of marine ress and
cargo handling services. The annual port cargo lmpdapacity is up to 40 million
tonnes.

82. In 1994 port reconstruction and developmentestan order to increase the port’'s
competitiveness with other states of the Baltic. Sd& main measures for the port
development included:

82.1. dredging of the water area;
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82.2. reconstruction of the port entrance;
82.3. reconstruction of the current and buildingnedv embankments;

82.4. construction of new terminals and developroépbrt infrastructure.

83. It is difficult to assess a direct impact ot tehipping industry in the port and
separate it from other factors on the basis of toonig data alone. Monitoring results
show that concentrations of oil hydrocarbons instalabottom sediments have a
tendency to increase and those in the strait dgoatown. The highest concentration
of oil hydrocarbons were recorded in 2006 at thet potrance (59 mg/kg of dry
sediments). Large concentrations were also detectdte central part of the Curonian
Lagoon at Nida. Having in mind movement of wateiss&s, these registered pollution
flashpoints do not necessarily indicate places oflupon but rather points with
favourable environmental conditions for accumulatd polluting substances.

84. The dredging of the navigation channel altensddions for water and sediments
exchange. These changes are continuously monitpreduant to the national
programme of monitoring of the marine environmehtKtaipéda Seaport and the
national environmental monitoring programme. Howew&ich monitoring is only
partially suitable for concluding which factor —o@omic activities or climatic
conditions — is more significant. Hence modelliriglidferent scenarios was carried out.

85. Impacts of dredging activities in Klaga Strait and reconstruction of the port
entrance on transitional and coastal waters

The impact on salinity of the Curonian Lagoon waseased using MIKE two-
dimensional hydro-dynamic model, estimations us$ed dimatic conditions of 2004-
2006. Two modelling scenarios were applied: atdéyeth of Klaigda Strait before the
dredging (1987) and after the strait was dredgel2t@4 meters. It was established that
the impact of the port reconstruction activitiesl @ane dredging of the water area to the
depth of 14 m on salinity of coastal waters wasaniin transitional waters, the largest
differences in salinity were registered in the pduafi the Curonian Lagoon in the Baltic
Sea: decrease of salinity was detected south fréapda (up to 13 km) and increase
of salinity was registered north of Klagba (in a section of about 7 km, except for the
closest water area of 2 km northwest from the pottance). These changes are likely
to have been influenced by the reconstruction ef plort entrance and not by the
dredging of the strait. There is no data proving iampact of such altered salinity on the
biological water quality indicators.

No significant impact of the dredging activitiessa@etected in respect of salinity of the
Curonian Lagoon, though slight changes are observed transitional water bodies.
The maximum absolute value of the average changleotalinity is about 0.5 psu;
however, the values of difference in salinity (wthb scenarios) when the absolute value
is higher than 0.3 psu occupy a small area arduegaort entrance. The average salinity
in Klaipéda Strait closer to the port entrance has a terydengo down due to a higher
bottom slope, more rapid water exchange and outbbwnarine water masses to the
sea. A slight increase of the average salinity egected in the northern part of the
Curonian Lagoon as a result of longer presencalofeswater. The same, though less
intensive, tendencies are also observed duringgetaBon period. Summing up the
scenario modelling results, it can be maintaineat the increased salinity registered
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during the monitoring at Juodkranand Nida has been determined not only by the
dredging activities in the strait but also by cltsnahanges.

86. Dumping of soil excavated in the port into sea

Soil excavated in the port is dumped into the $elmuadkrant in the depth of 40-45 m.
The annual volume of excavated soil which is dumipethis zone totals to 0.4-2.5
million m?, and the amount dumped from 1980 totals to mae 20 million ni of soil,
80 % of which is glacial loam.

87. The average annual concentrations of oil hyattmans in bottom sediments have a
tendency to go up as from 2002 and total to moem th0 mg kg of dry soil.
Concentrations of copper and cadmium in the bogediments in the dumping zone in
2004-2007 were much higher than those in the saodst, and concentrations of nickel
exceeded the norms of Soil Pollution Class | ug.®times. As in all coastal waters,
the latter concentrations were showing a decreasindency in 2006-2007 and were
close to the norms of Soil Pollution Class I. Corications of mercury, which is on the
list of priority hazardous substances, were deangass from 1995 and were about four
times lower in 2006 (about 0.02 mgkgf dry soil).

88. Butingé oil terminal started its operations in summer 19899 purpose is to
accumulate, store and transport crude oil expongubrted via buoy. A stevedoring
design capacity of the terminal is up to 14 milltomnes per year.dingé oil terminal

is situated to the north of Sventoji settlementthie west of Btinge village, 2.3 km
from the coast of the Baltic Sea, and 1.2 km fréma border with the Republic of
Latvia. A single-point mooring buoy intended foetlvading of oil is constructed in the
sea about 7.3 km away from the coast. The minimeandepth at the buoy is 20 m (at
the lowest water level). The distance from the btmthe Lithuanian-Latvian border is
one nautical mile to the north.

The terminal is able to service tankers with thpac#ty of up to 150 thousand tonnes.
The pumping capacity is up to 5 526/hour. The volume of crude oil loaded/unloaded
in Batingé oil terminal during January-June in 2008 totalted4.38 million tonnes,
which is 88.5 % more than during the first half 2807 when the volume was 2.32
million tonnes.

Despite the modern technologies used iatiig)¢ terminal, including oil leakage
detection system, oil spill accidents do happemayy During ten years of operation of
the terminal, seven incidents — including five splills — took place. Oil spills were
prevented during two incidents. The total amoundibspilled during the said period is
about 60 tonnes and the collected volume amourgpgooximately 10 tonnes (15 %).

The terminal is subject to a strict environmentanitoring programme developed on
the basis of an environmental impact assessmeptya@ by international companies
and Lithuanian scientists. Concentrations of oitldogarbons in the zone ofaBngé
terminal are higher than in neighbouring monitorsitgs and sometimes exceed MAC.
The average concentrations of oil hydrocarbonsoiitoln sediments in 1996-2006 were
also higher than in neighbouring areas but wereetaivan MAC. Multi-annual data of
monitoring of the environment of ddngé oil terminal shows that no impacts of
chemical pollution on diversity and abundance ohtbie fauna were recorded;
however, genotoxic effects of certain types of hentauna have been observed.
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89. Secondary pollution

The main source of secondary pollution is bottodlirments. Phosphorus bound in iron
oxides is released in the event of a lack of oxyaeah can significantly speed up water
blooming processes upon entry in water masses. ghiksphorus, nitrogen compounds
located in bottom sediments can also enter watesesaduring re-suspension. Upon re-
suspension of bottom sediments during the heavirtgeosea brought about by wind,
concentrations of N-NQn the water column can go up 18 times. Loads obséary
pollution in the lagoon have not been measuredta@id importance can be judged only
indirectly, using the data available. A preliminagssessment of the average
concentrations of total nitrogen and total phospkomin surface bottom sediments
indicate that the amount of total nitrogen and Itgthosphorus in potentially re-
suspended sediments in the northern and centréd pérthe lagoon are about 22
thousand and around 6.5 thousand tonnes resp@ctitiels accounting for more than
75 % of total ammonium and nitrate nitrogen tramsgmb by rivers every year,
meanwhile the said amount of total phosphorus isertftan three times larger than the
transported amount of total phosphorus. Theretie linformation about lability of
these substances and exchange between bottom sésliamel water column, therefore
no grounded forecasts regarding decrease of segopdiution can be made.

SECTION Ill. OTHER IMPACTS OF HUMAN ECONOMIC ACTIVI  TIES

90. Other sources of impacts on the aquatic enwissmt include pollution by non-

sewered population, use of chemical substancegyiicudture, fish ponds, tourism,

recreational activities and navigation, all of whiare briefly discussed in the sub-
sections below.

Pollution loads from non-sewered population

91. Pollution originating from non-sewered popwatis of a very local character. A
much more significant impact can be observed onlgmall streams located close to
non-sewered settlements, so basically the impagtofifition from this source is not
significant.

Use of chemical substances in agriculture

920. Statistical data on the use of chemical sabstain agriculture is provided in
Table 74. In 2007, the area of utilised agricultlmad in Lithuania sprayed with plant
protection products totalled to 2 567.6 thousandwiach almost equals to the whole
area of declared lands intended for agriculturertbldeles accounted for 57 % of the
amount of the preparations used.

The impact of chemical substances used in agrieuthn water bodies depends on the
manner and practice of their use. No harmful efééathemical substances is expected
on aquatic ecosystems if the substances are usddmand. However, inadequate use
of chemicals may have negative consequences. Agepteno reliable data on a

negative impact of agricultural chemical on surfaager bodies is available therefore

such impact is deemed to be significant. In futli@yever, the scope and significance
of this impact will have to be revised upon a mibetiled assessment.
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Table 74. Use of chemical substances in agricultura. — data not available)

Chemical substance | 2002 | 2003| 2004 200b 2006 2007
Area of agricultural land sprayed, thou. ha:

TOTAL 17114 16818 1964.5 2 238.3 22196 2567
Herbicides 859.1 938 1036.1 1251.2 12783 14713.0
Fungicides 357.4 292.5 372.3 425.7 364.p 477.4
Insecticides 393.6 327.9 397.9 397.1 402.6 464.6
Growth regulators 98.6 122.7 157.1 161.9 141)5 @a5p.
Defoliants 2.7 0.4 1.1 2.2 33.0 -
Amount of plant protection products (t, 100 % of the active substance)

TOTAL 792.2 847.2 1 023.6 1 048.1 1197)0 n.a.
Herbicides 576.8 579.1 725.2 732.4 858.9 n.a.
Fungicides and pickles 132.7 130.1 15511 175)2 £201. n.a.
Insecticides 6.2 7.1 5.7 6.8 7.0 n.aj
Growth regulators 60.2 99.2 110.9 123.3 1257 n.a.
Defoliants 0.4 0.6 0.6 0.7 - n.a.
Other preparations 16.3 31.1 26.1 10.1 4.0 n.a.

93. Fish ponds

According to the data of the Fisheries Departmérth® Ministry of Agriculture, there
are 26 companies in Lithuania breeding fish in gotfte total area whereof makes
around 100 krfh The number of live marketable fish grown in thesmds in 2007
totalled to about 3.5 thousand tonnes. It is foseahthat the number of ponds will not
be increasing because they need land and othex ilavgstments, and in future this
number is likely to go down a little. Such assumiptnas been made taking into account
the current tendency of decrease of fish farms ithulania. At present, there is no
reliable data on any negative impact of fisheriasbodies of surface water therefore
this sector is not included among significant puess.

94. Tourism and recreation

A situation analysis carried owin the basis of the National Tourism Development
Programme for 2007-2010 showed that tourism isroeggha priority development area

in many counties and municipalities. The sectoractommodation services, and

especially countryside tourism, is among those Wwigxperience rapid expansion. The
predicted quantitative tourism development resatts as follows: growing revenues

from tourism (5 % per year) and an increasing nurob&ourists (7 % per year).

95. Water tourism is one of th@iority and fast growing tourism areas in Lithuani
According to the data of 2008, there weaknost 52 thousand leisure boats, sailing and
motor yachts gliding across inland and coastal msaite Lithuania. In addition, a few
thousand unregistered sailing devices (light kayaksoes, boats and floats) are used
for tourism purposes. The average lifetime of sraall leisure boats is 8-10 years and
that of inland water vessels — 15-20 years.

A Special Plan of National Water Tourism Routes baen developed aiming at

expansion of knowledge-oriented and recreationatewaourism as well as the

infrastructure of tourism and recreation. A drdfttlee plan has been submitted to the
State Territorial Planning and Construction Inspeie.

96. The suggested Network of National Water Touri®outes consists of eight water
tourism routes:

96.1. Nemunas tourist route;
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96.2. Merkys andJla tourist route;

96.3. Neris tourist route;

96.4. Tourist route of the Zeimena and lake distigk3taitijos EZerynas;
96.5. Sventoji tourist route;

96.6. Dubysa tourist route;

96.7. dira tourist route;

96.8. Minija tourist route.

97. The Operational Programme for Promotion of Garefor 2007-2013 provides for

four priority development and funding areas. Thistfpriority area includes the tourism
sector and is related to local and urban developnmeaservation of cultural heritage
and nature as well as its adaptation for developnoértourism. This means that
measures will be taken to promote tourism developgnaglequately using natural
resources and cultural heritage and creating falderconditions for active recreation.
The Tourism Development Programme and OperatiorajrBmme for Promotion of

Cohesion forecast further growth of the tourisnt@ein Lithuania and gradual increase
of significance of active recreation in natural audtural sites.

Municipalities have been planning new investmenttghe sector of water tourism and
the total amount of investment is more than LTLmiflion. The figure indicates rapid
expansion of water tourism and suggests that aactnyf recreational uses of water on
the water status will also be increasing. HowelNehould be noted that no assessments
of the said impact have been carried out yet, poaaity task during the first six years
of the implementation of the WFD is to evaluates timpact.

98. Countryside tourism

This type of tourism has been rapidly expandingrduthe last few years in Lithuania,
especially in picturesque places. Although thia iery young business in the country,
its development is stimulated by the EU financidistance. At present, there are more
than 700 farmsteads offering countryside tourismises in Lithuania and their number
is still increasing because the demand is highan tthe supply, especially during
holidays (Table 75). The National Tourism DevelopmBrogramme for 2007-2010
provides for promotion of countryside tourism fateals in rural areas which cherish
traditions of rural architecture and develop tiadial craft with the support of the EU
agricultural fund for rural development.

Table 75. The number of holidaymakers in farmsteafisountryside tourism in
Lithuania

Year 2005 2006 2007
Num_ber of overnight accommodations 440.1 455 4 613.6
provided, thou.
Number of holidaymakers offered overnight 155, 246.4 2037

accommodation, thou.
Number of countryside tourism farmsteads 398 531 538

Average number of overnights stays of one
holidaymaker

2.84 1.85 2.09
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Countryside tourism, as a separate type of pressdoes not have any negative impact
on the environment. Countryside tourism farmsteads subject to regulations on
treatment of household wastewater. Farmsteads éghmuregarded as point pollution
sources which have treatment facilities and efflsielischarged thereby to water bodies
conform to the established requirements (BB mg/l, TP-10 mg/l, o TN-40 mg/l).

99. Inland water navigation

The main rivers of the Nemunas River Basin Distfibe Nemunas and the Neris), the
Curonian Lagoon, and other water bodies which Hmeen given the status of national
importance, local importance, or the status of pecive inland waterways.

A list of inland waterways of national importanceasvapproved by Resolution
No. 1119 of the Government of the Republic of Léhia of 14 August 1995 on the
approval of the list of inland waterways of natibmaportance of the Republic of

Lithuania (Zin., 1995, No. 73-1709), and lists ofand waterways of local importance
and prospective inland waterways were approved t@eiONo. 18 of the Minister of

Transport of the Republic of Lithuania of 20 Jayue®98 on the approval of the lists of
inland waterways of local importance and prospeciivand waterways of the Republic
of Lithuania (Zin., 1998, No. 12-284; 2004, No-3®1).

100. The waterways with the status of national irtgoece are as follows:

100.1. Nemunas River (VirSutirPrivalka to BirStonas, from Kaunas HPP to the mout
of the Atmata; the total length of the sections k61),

100.2. Kauno Marios Lagoon (from Kaunas HPP totBi&s, the length of the section
89.8 km),

100.3. Curonian Lagoon (from the mouth of the Aeniat Klaipda, the length of the
section 74 km),

100.4. Mituva Canal (from the mouth of the canaltobarkas cargo wharf, the length
of the section 1 km),

100.5. Minija River (from the mouth to Lankupidigtlength of the section 19 km),
100.6. Neris River (from the mouth to Vilnius, tleagth of the section 173.5 km),
100.7. Ne¥zis River (from the mouth todainiai, the length of the section 57 km),
100.8. King Wilhelm Canal (from Klagga State Seaport to the Minija, the length of
the section 22 km).

101. The waterways with the status of local impm&aare as follows:

101.1. Skirvy¢ River (from its outflow from the Nemunas to theuttoof the Skirvyg,
the length of the section 9 km);

101.2. Akmena-DanRiver (in Klaipeda city, the length of the section 1 km),

101.3. Sy3a River (from the port of Siub the mouth of the Sy3a, the length of the
section 5 km),

101.4. Lake Gak(the length of the section 4 km),

101.5. Curonian Lagoon (from the navigation mark Blibto the mouth of the Skingjt
from the port of Nida to the national border; frddreverna to Juodkraéyt from
Dreverna to Veritthe total length of the sections 68 km).

102. Prospective inland waterways (preliminary, ttal length of the waterways is 35
km) are as follows:
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102.1. lakes Zarasai and Zarasaitis;

102.2. the dra (from the mouth to the bridge over th&alin the road Jurbarkas-
Mikytai, the length of the section 7 km);

102.3. Elekttnai Reservoir.

103. The length of inland waterways regularly maiméd (operated) during the
navigation season maintenance totals to 441 km.

104. The rivers suitable for navigation for thedest period — as many as 230 days per
year — are the Nemunas (from Kaunas to the moiaje, Minija, Skirvyte, Sy3a,
Mituva, and the Curonian Lagoon (the sections assigo the inland waterways are
specified in relevant legislation), hence theseewhbdies feel the biggest impact of the
navigation. The most significant impact comes frahe river bottom dredging
activities; however, usually minimum measures aufficsent for maintaining the
guarantee depths of the waterways, namely, theaintea@f the bed for navigation
purposes pursuant to the procedure set by the tdinedf the Environment. Under
normal conditions, the navigation season in the e River — in the stretch from
Druskininkai to Liskiava and from Birstonas (Zerkamis) to Kaunas HPP — lasts for
183 days, and in Lake G&hand in the Neézis River to Sitkinai — for 138 days per
year. Other waterways specified in the legislatame not operated. Navigation is
conducted observing the legislation which regulgtetection of the environment and
inland water transport.

Status and prospects of inland water transport

105. The Republic of Lithuania has signed (andieafi the European Agreement on
Main Inland Waterways of International Importano&G(N), which covers inland
waterway E 41 in the Nemunas River and Curoniarobagrom Kaunas to Klagala,
inland waterway E 70 which connects Kkada with the inland waterway network of
Western Europe via Kaliningrad, and route E 60 fi®iraltar to Archangelsk via Kiel
Canal, inland waterways of the Baltic countries,Fitersburg and the inland waterway
network of Russia to the White Sea. The dimensiset by the United Nations
(TRANS/SC.3/144) must be maintained in the said ewedys. The following
dimensions have been set for the section KtapJurbarkas of waterway E 41: vessel
length — 100 m, vessel width — 10 m, waterway depih50 m, waterway width — 40 m
(the width of the waterway in the Curonian Lagos®0 m); for the section Jurbarkas —
Kaunas: vessel length — 100 m, vessel width — 10waterway depth — 1.20 m,
waterway width — 30 m. These dimensions must bentaiaied throughout the
navigation season (navigation in waterway E-41 Islasts at least 230 days a year).

The said and other inland waterways may also bd hgeother vessels (entertainment
boats, small ships, etc.) the size of which is l=tgd in the Inland Waterway Code of
the Republic of Lithuania (Zin., 1996, No. 105-2393

A major persisting problem is the maintenance & ¢uarantee depths and making
these depths uniform in inland waterway E 41 in Kenunas and Curonian Lagoon
from Klaipéda to Kaunas (the guarantee depth in the section Klaipcda to Jurbarkas

is currently 1.50 meters, from Jurbarkas to Kaunds20 meters). The feasibility study
Complex preparation of the inland waterway Kkap-Kaunas in the river Nemunas
and Curonian Lagoon adjusting it for passenger @adgo navigationconcluded that

the inland waterway in E 41 can be shallow (thergui@e depth up to 1.5 m), of
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average depth (about 2 m) and deep (about 3 m)rivéebed must be dredged in the
shallow section Kaunas-Jurbarkas increasing théhdegm 1.2 to 1.5 meters.

For entertainment purposes, passengers are meamgported in the Curonian Lagoon
and the Nemunas delta, minimum transportation fatergainment purposes is
conducted in the Nemunas and in Lake @alilso, there are plans to revive
transportation of passengers in the Nemunas betWeenas and Nida. Leisure and
tourism navigation in the Nemunas delta and in Geonian Lagoon is becoming a
more and more attractive area for investments.

Cargo can be carried in waterway E 41 in the sedfilaipéda — Kaunas; however, the
majority of cargo is currently carried along theite Klaipzda — Jurbarkas — Klaida.
When Marvet cargo wharf is constructed in Kaunas (planned B§32, cargo
transportation by inland waterways should incre@8-1.0 million tonnes and more
per year).

The amount of cargo transported by inland wateseigsduring 2008 totals to 988.5

thousand tonnes and the number of passengers -37d.@ thousand. Cargo and

passengers ferried to Nida account for the largast of cargos and passengers by
inland water transport.

According to the data of the State Inland Waterwdlavigation Inspectorate, 60
thousand inland waterway vessels were registere2D88 (70 % whereof were non-
self-propelling vessels) and their number is sidreasing (cf. only 30 thousand vessels
registered in 2003).

Planned river morphological changes in waterways

106. Environmentally, clearing and dredging adgtin the waterways are regulated
pursuant to the Environmental Conditions for Clegrand Dredging of the Bottom of
Water Bodies for Navigation Purposes approved lje©ONo. D1-23 of the Minister of
the Environment of the Republic of Lithuania of J@nuary 2007 (Zin 2007, No. 7-
295). This legal act regulates maintenance (clearimdredging) of inland waterways as
well as has laid down environmental requirements tfee development of inland
waterways. Preliminary qualitative estimations shibvat there are no other types of
transport which would be more environmentally-fdsnthan inland waterways.

At present, the main waterway maintenance (bedinlgaworks are performed in the
Nemunas waterway (in E 41 waterway stretch) in otdeensure the depth and width
dimensions required for navigation (and also emguthe depths of the water areas of
ports and wharfs). The average annual amount w¥iallsoil removed from the fairway
amounts to 1.0-1.5 million Tn(most of the soil is left in the river bed). A mmpart of
the soil is taken away (from places with unfavolgaimnditions for the disposal of the
soil in the river bed).

At the moment there are 2 ports (which belong todtate enterprise Inland Waterways
Authority), 17 stationary quays and 19 mobile gdtin the Nemunas (Kauno Marios
Lagoon included) and in the Curonian Lagoon.

Speaking about new large objects planned for trerese future (by 2013), Manéel
cargo wharf should be constructed in Kaunas as aglgroins reconstructed (using
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durable materials) in a section of 20 km in the Neas waterway E 41 below
Jurbarkas (106-126 km from the mouth).

There about 2000 groins of various types builthe Nemunas, which are repaired on
demand using the soil excavated during waterwagratece.

There is little data on impacts of navigation oa #tological status of water bodies. As
a rule, literature discusses impacts of navigaiiotiie context of construction (increase
of the water level, straightening of the bed) araimenance (dredging) of navigation
ways. Other aspects analysed include impacts ofulion of the water level (due to
the operation of the sluice system) as well asulerice and waves on the sides of the
river bed aroused by ships passing by. Since tlser® reliable data on a negative
impact of navigation on surface water bodies culyeavailable, this impact is not
included among the significant ones.

Planned investments into navigation development anithivestment sources

107. State funds are allocated for the maintenaficgaterways, and EU assistance
funds — for the development of the waterways infrecsure.

Summary of impacts on water bodies within the Nemuas RBD

108. The Nemunas RBD consists of 10 river sub-8aaid 2 basins, which differ in

their size, economic development and impacts exehereon. Information on the main

economic sectors in the Nemunas RBD — househaidsstry, agriculture, energy, and

tourism — is summarised in Table 76. The housebeddior includes data on the number
of population and water consumption per capita, dredindustry sector contains the
number of IPPC installations. Also, the number gfiaultural farms subject to the

requirements of the Council Directive 91/676/EE@aarning the protection of waters

against pollution caused by nitrates from agrigaltgources is provided, as well as the
data on agglomerations where loads exceed 200Gpdethe number of hydropower

plants is given. The latter data indicates a sigaiit impact of the energy sector on the
ecological status of rivers. Finally, water bodwsere water tourism is widely spread
are listed by individual sub-basins.
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Table 76. Summary of impacts and pressures on asipband basins of the Nemunas RBD (based orathenti2008)

Factors affecting the status of water bodies

Households WWTP Industry Agriculture Energy Watarrism
. Declared Number Number of
Sub-basin/basin . Water Cities and | Number area of Lsu- of farms | Number of HPP Rivers and lakes where
Population| consumption| towns with of IPPC o density (in . . . ST
number I/per pollution loads| installati UF'“SEd basin area) with farms with e_xe_rt_lnga water tourls_m is widely
capita/day >2000 p.e. ons agricultural 1/ha 10-300 | =300 LSU 5|gn|f|cant practiced
land, knf LSU impact
rivers Nemunas, Neris,
Neris Small Verkre; lakes Galy,
Tributaries 786 033 123.8 13 43 785.05 0.08 309 8 1 Skaistis, Totorigki,
Vilkok3nis
Newezis 356 241 91.4 6 22 3 073.85 0.15 304 39 5 vaitable yet
Nemunas Small 598 701 109.7 15 12 3088.8 0.13 1 95( 19 g | rivers Nemunas, Verkn
Tributaries Sakia
Minija 106 633 90 3 1150.7 0.15 5 1 Minija River
L|_thuan|an Coastal 214 534 169 1 16 3259 01 717 5 none i
Rivers
Jara 116 391 55.7 7 2 1868.0 0.18 1 25( 1 1 rivers Sesuvis,ila
lakes Baltieji Lakajai,
Juodieji Lakajai, Virintai,
Asveja, Tauragnas,
Sventoji 168 141 135.8 5 10 2352.8 0.1 682 7 7 | Pakasaskojas, Alksnis,
Linkmenas, Almajas,
BaluoSas, Dringis, tiSiai;
rivers Virinta, Siesartis,
Sventoji
rivers Baltoji Artia,
Sesup 186 622 85.4 9 8 2419.6 0.19 1 552 14 5 Niedus, Nemunas,
Sedup, lake Artia
lakes LiiSiai, Asveja,
Zeimena 57 512 220.4 4 4 479.6 0.06 89 1 nong . Zeimenys, Asalnai,
Linkmenas; rivers Sray
Zeimena, Lakaja rivers
Merkys 67 591 42.7 4 1 821.3 0.07 148 5 2 riveeskyis andUla
Dubysa 55 806 48.4 3 0 894.8 0.15 1048 1 2 not available yet
Prieglius 2 959 57.5 - - 334 0.13 - none none none
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SECTION IV. SURFACE WATER BODIES AT RISK
Water bodies at risk in the category of rivers anccanals

109. In the category of rivers, water bodies & ae 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.

110. Water bodies at risk include all water bodutsch will be failing good ecological
or good chemical status or good ecological poteati@r the implementation of the
basic measures covering the requirements of thearUMd/aste Water Treatment
Directive 91/271/EEC and the Nitrates Directive@¥B/EEC due to at least one of the
following factors having a significant impact oktstatus of rivers:

110.1. straightening of the river bed;
110.2. hydropower plants;
110.3. anthropogenic activities (that is, diffusel/@r point pollution).

111. Water bodies in the category of rivers idédifas water bodies at risk due to the
straightening of their beds are those which floweromon-urbanised territories and
undergo a significant impact of the straightenimgganwhile rivers flowing over
urbanised territories with straightened river bedhsl the river slope lower than 1.5
m/km are assigned to heavily modified water bodies.

Water bodies at risk also include those which suffem a significant impact of
hydropower plants downstream of HPP to the placerg/khe catchment area becomes
10 % larger in comparison to the catchment ar¢leathead.

No river affected by the straightening or HPP igareled to be a water body at risk if
monitoring data indicates that parameters indieati’biological quality elements meet
the good ecological status criteria.

112. Speaking about pollution, the risk group cmstavater bodies where the water
status is likely to be failing the established liegments for good ecological or chemical
status or good ecological potential even afteiiniementation of the basics measures,
that is, the impact of anthropogenic pressures wdthain significant despite the
implementation of the basic measures providedrfdheé Urban Waste Water Directive
and Nitrates Directive, and thus concentrationglyfsico-chemical indicators in rivers
will be exceeding the threshold values of good &gickl or chemical status or good
ecological potential.

113. Parameters indicative of physico-chemical igualements at good ecological
status and their threshold values are as follows:

113.1. average annual concentration of BOD7 — 3102l

113.2. average annual concentration of ammoniurageh — 0.2 mg/I;
113.3. average annual concentration of nitrategen — 2.3 mg/l;
113.4. average annual concentration of total nénog 3 mg/l;

113.5. average annual concentration of total phag@+ 0.14 mg/l.
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114. Water bodies at risk also include rivers whmaeameters indicative of biological

quality elements fail to conform to the criteriar fgood ecological status or good
ecological potential. However, no risk factors whaetermine the failure of parameters
for biological quality elements in rivers to meéetgood ecological status or good
ecological potential requirements can be identiiethe moment.

The assessment of risk was carried out on the lodisise available information on
pollution sources, their loads, and the impact atew bodies identified during the
mathematical modelling, as well as taking into actdorecasted changes in pollution
loads after the implementation of the basic measprevided for in the Urban Waste
Water Treatment Directive and Nitrates DirectiveeTidentification of water bodies at
risk due to problems related to their water qualiis carried out upon summarising the
mathematical modelling results and the latest wateality monitoring data (2005 —
2008).

There are 584 water bodies in the category of siercluding heavily modified and
artificial water bodies) within the Nemunas RBD hwihe total length of 10 195 km, of
which 320 below-listed water bodies with the tdéadgth of 5267 km are assigned to a
risk group:

115. The following water bodies were designatedaer bodies at risk (Table 77):
115.1. 99 water bodies with the total length of 24&h — due to pollution-related water
quality problems; of these, 32 water bodies are HBMW\th the total length of 820 km;
115.2. 146 water bodies with the total length ddIL&m — due to the straightening of
their river beds;

115.3. 48 water bodies with the total length of 888— due to the straightening of their
river beds and pollution-related water quality peohs;

115.4. 21 water bodies with the total length of R&8— due to an impact of HPP; 1 of
these water bodies is assigned to HMWB (12.5 kiength);

115.5. 5 water bodies with the total length of 88 kdue to an impact of HPP and
pollution-related water quality problems;

115.6. 1 water body with the total length of 2512 k due to an impact of HPP,
straightening of the river bed, and pollution-rethtvater quality problems.

Table 77. Water bodies at risk in the categorywrs in the Nemunas RBD; “1”
indicates risk factors

. . Risk factors Number | Length,
Basin /sub-basin HMWB HPP Straightening Watgr of WB Kkm
quality
0 0 0 1 3 43.9
1 0 0 1 1 11.3
Dubysa 0 0 1 0 6 73.9
0 0 1 1 3 65.1
0 1 0 0 1 6.0
0 1 0 1 1 20.8
0 0 0 1 4 86.6
_ 0 0 1 0 13 128.9
Jara
0 0 1 1 3 88.4
0 1 0 0 1 7.5
Lithuanian Coastal 0 0 0 1 2 28.4
Rivers 1 0 0 1 2 6.6
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. . Risk factors Number | Length,
Basin /sub-basin HMWB HPP Straightening Wat_er of WB km
quality
0 0 1 0 2 27.9
0 0 1 1 1 1.7
0 0 0 1 3 44.8
Merkys 0 0 1 0 17 197.4
0 1 0 0 1 17.3
0 0 1 0 9 88.7
Minija 0 1 0 0 1 15.3
0 0 1 1 1 48.4
0 0 0 1 8 268.6
1 0 0 1 1 224.9
Nemunas Small 0 0 = 0 38 417.9
Tributaries 0 0 E L 2 24.6
0 1 0 0 7 52.3
1 1 0 0 1 12.5
0 1 1 1 1 25.2
0 0 0 1 7 291.5
Neris Small Tributaries 0 0 1 0 14 196.4
0 0 1 1 50.1
0 1 0 0 1 38.1
0 0 0 1 21 452.8
1 0 0 1 19 404.3
Newzis 0 0 1 0 1 22.6
0 0 1 1 23 370.0
0 1 0 1 4 67.2
0 0 0 1 16 352.6
1 0 0 1 7 137.7
Seup 0 0 1 0 13 157.0
0 0 1 1 10 160.7
0 1 0 0 2 76.3
0 0 0 1 2 25.2
1 0 0 1 1 21.5
Sventoji 0 0 1 0 25 218.1
0 0 1 1 2 18.7
0 1 0 0 6 72.4
0 0 0 1 1 12.5
Zeimena 1 0 0 1 1 13.8
0 0 1 0 8 72.5

116. Water bodies at risk in the category of rivams demonstrated in Figures 20-22:
water bodies at risk due to water quality problemes given in Figure 20, water bodies
at risk due to hydromorphological alterations (ls&@ightening and HPP impact) are
demonstrated in Figure 21, and those included e rtbk category because of all
anthropogenic pressures — in Figure 22.
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Water bodies at risk in the category of lakes

117. Water bodies in the category of lakes (lakes ponds) are identified as water
bodies at risk if the critical values of total oigen, total phosphorus and chlorophayli
are exceeded:

117.1. Type-1 and Type-2 lakes — Ntotal > 1.80 migibtal > 0.060 mg/l, EQR of
chlorophyll a > 0.33;

117.2. in Type-3 lakes — Ntotal > 1.20 mg/l, Ptotd.050 mg/l, EQR of chlorophyll a
> 0.33.

118. The ecological status of water bodies in thtegory of lakes and ponds was
assessed on the basis of the state monitoringidaiatal 108 lakes and ponds), the data
provided in the studydentification of Lithuanian lakes subject to restbon and
preliminary selection of restoration measures foede lakes for improvement of their
status and MIKE BASIN mathematical modelling results.eTlatter results were used
to assess concentrations of total phosphorus ¢ondd by diffuse and point pollution
in the water bodies in the category of lakes withiea Nemunas RBD in the category of
lakes and ponds.

When assigning lakes and ponds to water bodidskabr those not at risk, priority was
given to the national monitoring results, wherdesresults of the lake study were used
in the event of absence of such results. HoweV@g national monitoring data on the
indicators of a lake or pond in question was aéland the modelling results showed
that the lake/pond should be on a preliminarydisivater bodies at risk (meanwhile the
study data indicates the opposite), the lake odpwas assigned to water bodies at risk.

119. The following order of priorities was observied assigning lakes and ponds to
water bodies at risk/not at risk (water bodiesisk m the category of lakes and their
risk factors are given in Table 78 and demonstratddgure 23):

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

119.2. When there was no national monitoring datlable 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.

119.3. When there was no national monitoring datlable 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.

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

119.5. When there was no monitoring data availabl® a lake in question should not
be assigned to the risk group on the basis of taefling results and the study findings
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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.

119.6. When there was no monitoring data availabig a 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 laked ponds and their risk factors are
listed in Table 2.15 and demonstrated in Figure 2.4

Table 78. Water bodies at risk in the categoryakés; “1” indicates risk factors

Risk factors
: Potential Potential impact of
E:;Ir? / sub- Lake / pond ,Al\(rﬁ]z;\, Diffuse | Water level | impact of diffuse poIIFLJJtion
pollution | fluctuations historic (uncertainty about
pollution ecological status)
Dubysa Lake Gaustvinis 1.23 1
Sujainyy Pond 0.64 1
Balsky Pond 2.82 1
Jura Lake Draudenj
EZeras 1 1
Paupio Pond 0.67 1
Lithuanian_ _ 0.83
Coastal Rivers| ibausi | Pond 1
Lake Netgius 0.86 1
Lake Neveiglas 0.63 1
Lake Niedulis 0.61 1
Lake Pabezni
Merkys Eseras nk 0.65 1
Lake Didziulis 1.86 1
Lake Lielukas 0.87 1
Lake Nedzingis 2.72 1
Nemunas Lake Alows 0.8 1
Small Lake Atesys 1.11 1
Tributaries " "are Aviris 143 1
Lake Gailintas 0.64 1
Girdziy Pond 0.56 1
Lake Gudeli
EZeras " 1.15 1
Lake llges EZeras 1.45 1 1
Lake Jiezno EZeras 0.77 1
Lake Kalviy EZzeras| 1.82 1
Kauno Marios 47.46
Lagoon 1
Lake Prapuntas 1.31 1
Lake Sagavas 0.77 1
Lake Svetiius 0.51 1
Volungiskiy Pond 0.82 1
La}ke Antakmenj 0.82
Ezeras 1
Lake Juodas
Kauknoris 0.61 1
Lake Latezeris 0.86 1
Lake Slavantas 1.84 1
Lake Zapsys 1.87 1
Lake Kavalys 1.42 1
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Risk factors

. Potential Potential impact of
E:;IR fsub-— 1 | ake s pond 'Al‘(rr?]?' Diffuse | Water level | impact of diffuse poIIFLJJtion
pollution | fluctuations historic (uncertainty about
pollution ecological status)
Lake Luksrn
EZeras * 0.66 1
Lake Niedus 1.27 1
Lake Veisiejis 5.47 1
Jurbark; Pond 2.15 1
Kriokialaukio Pond| 0.75 1
Lake LiSkiavis 0.6 1
Pajiesio Pond 0.65 1
Lake Vilkinys 1.46 1
Lake Didziulis 0.83 1
Lake PikeliSki
EZeras “ 0.65 1
Neris Small Lake Riegs EZzeras| 0.84 1
Tributaries Lake Zasly EZeras| 1.09 1 1
BartkuSkio Pond 0.5 1
Lake Sirvio EZeras| 0.86 1
Lake Spgra 0.83 1
Labanavos Pond 1.11 1
Pienioniy Pond 0.58 1
Angiriy Pond 2.64 1
Bubliy Pond 15 1
JanuSonj Pond 0.62 1
Newzis Krivény Pond 0.67 1
Stepanioni Pond 0.64 1
Vaitiekany Pond 1.4 1
Juodkiski; Pond 0.95 1
Liberiskio Pond 0.53 1
MantviliSkio Pond 0.76 1
Lake Amalvas 1.96 1
Lake Giluitis 2.31 1
Lake Rimietis 1.39 1
Lake Simno 2.44 1
Totorvietiy Pond 0.53 1
. Voveriy Pond 0.51 1
Sesup Lake Zaltytis 2.41 1
Lake Zuvintas 9.38 1
Lake Dusia 23.42 1
Lake Orija 0.84 1
La}ke Paezeu 3.97
Ezeras 1
Marijampoks Pond| 0.79 1
Sventoji Lake Gliy EZeras | 0.63 1
Lake llgajis 0.57 1
Lake Luknas 0.53 1
Lake MaSejus 0.92 1
Lake Obeli EZzeras| 0.51 1
Lake Sartai 13.27 1
Lake Siesi
EZeras " 1.21 1
Kadréeny Pond 1.1 1
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Risk factors

. Potential Potential impact of
Eaassilrr]l fsub-— 1 | ake s pond AI\(rr?]z;\, Diffuse | Water level | impact of diffuse pO||Fl),lti0n
pollution | fluctuations historic (uncertainty about
pollution ecological status)
Lake Dviragis 3.08 1
Lake Gelvans
EZeras 0.57 1
Lake Kiementas 1.02 1
Lake llgas 0.6 1
Lake Spenglas 0.86 1
Lake Sventas 0.6 1
Jeimena Lake KengSys _ 0.56 1
Lake Kretuonykstis| 0.66 1
Lake Urkis 0.65 1
Lake Alksnas 0.92 1
Lake Pravalas 2.57 1

Avrtificial water bodies

120. The ecological potential of artificial wateodes was assessed following the
mathematical modelling methodology correspondinth®one used for the analysis of
the ecological status of rivers. As a result, oridi@al water body, Sanzil Canal, was
assigned to the risk group due to diffuse pollutith nitrates. The remaining artificial
water bodies consisting of canals, diggings and queery are not assigned to the risk
group on the basis of the current pollution impact.
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Transitional and coastal water bodies at risk

121. The assignment of all transitional and coastaters to the risk group was
performed following an assessment of their ecokllgstatus on the basis of the
available monitoring data and findings of the médglof the ecological status of the
Curonian Lagoon, taking into account reduction bé tinflow of nitrogen and

phosphorus.

The northern and central parts of the Curonian bagwere assigned to the risk group
on two grounds. First, the national monitoring Hssindicate that the ecological status
of the Curonian Lagoon has never been classifiedoasl since 1992 and has been
varying between bad and average. Though climatditons favourable for the status

of the environment in the Curonian Lagoon did oaturing the last 17 years, the good
ecological status criteria have been met only lojyvidual quality elements. The results
of monitoring of multi-annual changes do not indécaany ecological status

improvement tendencies.

Second, the northern and central parts of the Gamdragoon were assigned to the risk
group on the basis of the ecological modelling ifngd which indicate that the planned
reduction of inflow of nitrogen and phosphorus uplo& implementation of measures in
the basin will not be sufficient for the attainmesft good ecological status by the
indicators of phytoplankton (average biomass androphyll a). Concentrations of
total phosphorus should also be taken into accoastthey have been steadily
corresponding to the criteria of moderate statnsesil992 and were able to meet the
requirements for good ecological status only in5Ll99aving in mind that the amounts
of phosphorus in the ecosystem can be especiafigrdiant on secondary pollution
(bottom sediments) management of which is verytéthi(due to absence of data and
potential concentration of the heaviest pollutionthe southern part of the lagoon which
belongs to the Russian Federation), the risk dinfpithe good ecological status
requirements is very high.

The environmental status of Klagba Strait depends mainly on the environmental statu
of the Curonian Lagoon the water masses of whiehdaminant here during most of
the year. The impact of pollution is especiallyosty due to the hydromorphological
characteristics of the strait — limited water exagj@in close territories (e.g. Mallor
Ziemos bays). Such territories display very limitesidencies of improvement in the
environmental status because of particularly faabler conditions for long-term
accumulation of polluting substances. During thst lew years, the prospects of
improving the environmental status of the straitvehabeen reduced by
hydromorphological changes in the central parthef water area occurring due to the
bottom dredging activities. The increase of thetllegf the water area results in a
potential increase of the ability of the straitaimcumulate pollutants. Klaida Strait is
also to be classified as a water body at risk dubé currently poor chemical status.

The assignment of the plume of the Curonian Lagodhe Baltic Sea to water bodies
at risk is based on general forecasts of the emabgtatus of the Curonian Lagoon.
The parameters measured in water (concentrationstaif nitrogen, total phosphorus,
phytoplankton and chlorophyll a) demonstrate tha&t ¢cological status of the plume
largely depends on hydro-meteorological conditidnghe event of prevailing cyclones
and winds from the southwest, west and northwhstywater quality values in this zone
are close to the ones measured in coastal wateedddowever, when anticyclones
prevail, the status in the zone of circulation citer masses of the Curonian Lagoon
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rapidly deteriorates. The multi-annual monitoriragadof water indicators during 1992 —
2007 show that good status of the plume was ¢ggstered only back in 1996.

The most important factor which determines the @gichl status of coastal waters is
the eutrophication level typical of the centraltpErthe Baltic Sea. Despite the fact that
individual indicators of the ecological status di@¢et the good status criteria in certain
years, the general ecological status has been alalagsified as bad, poor or moderate
since 1997 (with the exception of open waters atgandy coast of the Baltic Sea in
2000). The most important role in the improvemdnthe ecological status of the open
stony coast of the Baltic Sea is played by measpigemed for the attainment of good
ecological status of transitional waters. The egiolal status of coastal waters at the
sandy coast depends exceptionally on the regi@val lof eutrophication. Since there
are no sources of point pollution in the watershat sandy coast and the plume of the
Curonian Lagoon is a short-lived phenomenon andoselregistered only in a small
part of this zone, the ecological status of theagerg cannot be managed with the help
of measures implemented in the basin or transitiar@ders. The neighbouring Baltic
countries (Poland, Latvia) also assign their coassders to water bodies at risk, hence,
taking into account the prevailing transportatidrm@ater masses in the S-N direction
and the eutrophication level typical of the Baltiea, the open waters at the sandy coast
of the Baltic Sea were classified as water bodiesk as well.

Groundwater wellfields at risk

122. Three problematic groundwater bodies weretifieth in the Nemunas RBD:
Suvalkija GWB, Kdainiai-Dotnuva GWB, and Stipinai groundwater bamfyUpper
Devonian deposits (see Figure 19), where abnorntaliyn concentrations of two
problematic indicators, sulfates and chloridedirfgito meet the drinking water quality
requirements (not more than 250 mg/l) and, sonestjrithe environmental criteria set
by the Lithuanian Geological Survey (LGS) (500 migh SQ, and 350 mg/l for CI)
were detected in certain wellfields. The chemid¢atus of such wellfields is poor and
marked in red in maps drawn up by the LGS. Attentjatée been made to evaluate
changes in the status during the exploitation o twellfields clarifying the
type/tendencies of the trends. Unfortunately, gesgyed that the amount of the available
monitoring data is clearly insufficient to be abbeassess such changes/trends nearly in
all wellfields. It was decided to assign these wdnedies to the risk category and to
conduct extended monitoring during the first plawgniperiod which would enable
confirming or denying the status of groundwater.

SECTION V. IMPACT OF ECONOMIC ACTIVITIES ON GROUNDW ATER
WELLFIELDS

Pollution of groundwater

123. By the type of pollution, pollution of groundter is divided into regional and
local pollution. Regional pollution is usually redd to polluted atmosphere,
chemisation of agriculture and urbanised terririeence its regulation and
management is rather complicated. In Lithuanialupioh of this type has mostly
affected the upper layer of groundwater, that sllew groundwater. The impact of
pollution on deeper confined aquifers is less $igant.

Sources of point pollution that are related to otg@f polluting economic activity, such
as industries, large animal husbandry farms, sewradg fuel, fertilisers, pesticides and
other materials, landfills of household and indastwaste, pollutant spill accidents in



120

railways, etc., are common in all groundwater bsdi&ccording to the data of the
Lithuanian Geological Survey (LGS), the number otls polluting places in the

country total to several dozens of thousands; hewdhe impact of these sources on
groundwater is usually of local significance.

Local pollution of groundwater is also noticeabteplaces of other types of economic
activities. Pollutants which are most often foundyroundwater in the neighbourhood of
landfills, farms, fields of slurry application, &tenent facilities, fertiliser storages and
similar objects include biogenic compounds (theugraf nitrogen and phosphorus
compounds) and pesticides, and products of theaydas well as unidentified organic
pollution. Groundwater on the territory of indussj sludge tanks of treatment facilities
contain heavy metals, and the environment of roathtenance companies, boiler houses,
fuel stations, power plants is usually pollutedmiMaCl and KCI. Hydrocarbons and
other specific chemical compounds (detergents, qkenetc.) are detected in
groundwater of certain industrial and former miltderritories; however, as already
said before, the impact of such pollution souraegmundwater is of local importance.

For the purpose of collection and systematic aeearent of information on
contamination sources, the Lithuanian Geological/&udeveloped a uniform Form for
Contamination Sources of Geological Environment amdoduced the information
system on contamination sources of the geologieair@enment in 1998. A procedure
for inventory of discharges of hazardous substamtesgroundwater and collection of
information was adopted by Order No. 1-06 of theebior of the Lithuanian
Geological Survey of 3 February 2003 (Zin003, No. 17-770).

The purpose of the said procedure is to collearimftion on potential groundwater
polluters which directly or indirectly discharge @an discharge pollutants into
groundwater, and to control groundwater protectiom contamination.

At the end of 2008, the database of the Contanwina8ources of the Geological
Environment contained data from 7173 forms aboud26potential contamination
sources. This number includes 1307 Forms of Invgndd a Potential Contamination
Source (Declarations). By 2008, about 570 declamatiwere provided by municipal
institutions and 735 — by legal and natural persdrge majority of contamination
sources were inventoried. More than 5230 contaneinasources were inventoried
during fieldwork of the LGS specialists. During tperiod from 1999 to October 2008,
contamination sources were inventoried in 24 mpaidies. The fieldwork inventories
covered 44.15 % of the Lithuanian territory (sousge/w.lgt.lt).

The available data of many researches shows thantist significant pollutants of the
underground geosphere environment in Lithuanian#gregen compounds, total organic
matter and hydrocarbons, and the main contaminatonces include agricultural fields
and urbanised territories at the regional level] &arms, landfills, old storages of oil
products, fuel stations, and territories of certagtustries at the local level.

Groundwater exploitation

124. Statistical data indicates that centralised walgppl/ services are currently
provided to about 2.2 million, or 68.5 % of the ptation in the country. According to
meter measurements in flats, water consumption atada 50-130 l/day per capita.
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After the restoration of independence, consumptibfresh groundwater in Lithuania
has been going down — from 1.2-1.4 milliod tm 0.4 million nf per day. The reason is
significantly reduced water consumption in the secof industry and agriculture and
increasing water prices (due to objective reasamiich stimulates saving. Taking into
account the actual water consumption situationithuania and planned development
of drinking water supply systems, preparation dibeecast assumed that household
consumption in Lithuania will be gradually increagiand will reach the current
maximum average of Western Europe by 2025, whidbGsl/per capita per day.

In Lithuania, all wellfields abstracting more tha® n/day must account the abstracted
amount and those abstracting more than 16@ay are subject to monitoring of the
quantity and quality of groundwater resources. @dwater monitoring in water
abstraction sites is rather widely spread. Accardio the LGS data, groundwater
monitoring is carried out by 265 wellfields whichstract more than 100°3day. 35
wellfields in this category do not engage in thitvaty. Water accounting is performed
by 745 extracting less than 106 groundwater per day (source: www.lot. It

Another reason of the decrease in groundwater copison is reduction of water losses
by water supply companies. In addition, amendmédnthe requirements for IPPC
permits in 2007 resulted in decrease of the nurabeompanies subject to the reporting
— a permit is required only for companies whichteatzs more than 100 Hrof water per
day using their own equipment (earlier the limitswiD n) (source:_http://aaa.am)lt/
Pursuant to the procedure for approval of explapedindwater (except for industrial)
resources approved by Order No. 1-101 of the Direct the Lithuanian Geological
Survey under the Ministry of the Environment (ZiR005, No. 106-3934), groundwater
resources must be approved and sanitary proteztinas (hereinafter — SPZ) must be
established for all wellfields of public water syppvhich are currently used and those
newly designed. However, by 2008, water resourcegsevapproved only for 170
wellfields of 1996 ones actually used, and SPZ vedfieially established and approved
only around four wellfields.

Uncontrolled groundwater abstraction can lead weabese of the water table, intrusions
of salty water, and easier hydraulic relations leefmvaquifers and their interaction with
surface water bodies. However, due to reduced copson and substantial resources
of groundwater, a negative impact of groundwatdragetion in Lithuania is exerted
only at the local level.

Impacts of diffuse and point pollution on groundwaer and, as a result, on surface
water bodies

125. Discharges of groundwater into surface watatids in simulated groundwater
bodies (hereinafter — GWB) and expert judgemematd te a preliminary conclusion that
impacts of groundwater affected by diffuse pollation the quality of surface water at
the regional level are of a minor significance € theld of groundwater discharged
amounts to litres per second meanwhile the flovarof larger river amounts to cubic
meters per second.

As already said before, an impact of point pollatien groundwater/shallow
groundwater is always of a local nature becausevéh maximum pollution dispersion
rates under the ground seldom exceed more tham/a tzen or so meters per year; 2)
moving away from the contamination source, conedioins of polluting substances
under the ground are rapidly decreasing due to thiation effect and
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degradation/decay. As a result, even polluted gioater patches formed by very
intensive but local contamination sources (e.gdfils, fields of slurry application,
storages of oil products) are only slightly larggan the contamination source itself and
do not have any negative impact on surface wateieso

Impacts of diffuse and pollution of groundwater d@emonstrated in maps of
concentrations of individual analytes of its hydteemical compaosition in groundwater,
which illustrate the extent of contamination of l&h& groundwater with a specific

polluting substance in a certain place. Maps ofgrmindwater table and quality have
been prepared for all sub-basins of the Nemunas .RB@ures 24 and 25 below
demonstrate concentrations of nitrates and ammomughallow groundwater of the

Nemunas RBD. The maps show that the concentratibtie said nitrogen compounds
do not exceed the standards of drinking water at régional level, and the most
significant impact of diffuse pollution on groundws is observed in urbanised
territories and areas of intensive agriculture, igh@e nitrate concentration in shallow
groundwater is close to the MAC, which is 50 mgfid the ammonium concentration
totals to 2.44 mg/l exceeding the MAC a few tim@$ (mg/l).
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Impacts of groundwater exploitation in deeper confied aquifers on surface water
bodies

126. For the purpose of assessing impacts of gweated exploitation on surface water
bodies, a comparison of groundwater flow into stefevater bodies under conditions of
the undisturbed regime (before the exploitationvetlfields) with changes that have
occurred during the current exploitation and whete likely to occur under the

prospective one in 2015 was simulated (table 79).

Table 79. Simulated groundwater flow into surfagex bodies during different
periods of exploitation of groundwater in wellfisld

. . Simulated groundwater flow into rivers, I/s/km
Basin/sub-basin —
Under conditions of At present
undisturbed regime P Forecast for 2015
Sventoji 2.273 2.259 2.214
Newzis 0.48 0.472 0.468
Neris 2.035 1.955 1.948
Dubysa 1.117 1.114 1.111
Jira 1.05 1.05 1.05
Lithuanian Coastal Rivers 0.696 0.653 0.642
Minija 1.466 1.461 1.451
Nemunas Small Tributaries 1.491 1.485 1.479
Jira 1.690 1.688 1.687
SeSup 0.963 0.955 0.952
Average 1.326 1.309 1.300

Table 80. Current and forecasted yields of wellsah groundwater bodies

Groundwater body Aggregate yield of wellfields
Present (2007 average) Forecasted 2015 m.
m/day mm/year riday mm/year
GWB of Upper-Middle
Devonian deposits (Nemunas) 45100 1.5 66 550 22
Stipinai GWB of Upper 2950 08 13 600 1.45
Devonian deposits (Nemunas) ' '
GWB of Upper-Lower 27 300 12 49 000 2.16
Cretaceous deposits ' '
GWB of Permian-Upper 15 400 5.6 29 650 10.7
Devonian deposits (Nemunas) ' '

Forecasted annual groundwater abstraction in thie mighuanian wellfields varies

between 1.45 and 10.7 mm (Table 79), which is & #nall amount in the total
groundwater balance of a groundwater body sinceaistuuent (inflow) of shallow

groundwater varies from 28.5 to 69.4 mm per yedais bbvious that exploitation of
deep groundwater aquifers practically cannot hamei@pact on shallow groundwater
or surface waters.

Impacts of groundwater of neighbouring countries orshallow groundwater and
deeper groundwater aquifers in the Nemunas RBD

127. The territories of two Lithuanian groundwateydies (GWB of Upper-Lower
Cretaceous deposits, and GWB of Quaternary depais§suth-Eastern Lithuania) also
extend to the neighbouring countries: Russia, Bsland Poland. It was established
that groundwater exploitation in the neighbouringimtries does not have any negative
impact on shallow groundwater and deeper aquifardhe Nemunas RBD. The
modelling results show that both shallow groundwated groundwater situated in a
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deeper confined aquifer of Upper Cretaceous depasithe area at the border with
Kaliningrad Region discharges into the Nemunas tardSeSup without reaching our
country, therefore pollution of both of these layer the neighbouring country cannot
have any impact on Lithuanian shallow and confirggdundwater. Groundwater
abstraction at the border with the neighbouringnégucan only slightly affect the level
of the Upper Cretaceous aquifer in the Lithuaniatifields situated in the border zone.
There are a few larger wellfields at the borderhwitaliningrad Region (Sovetsk,
Neman) which used to extract considerable voluniegaundwater, and groundwater
table depressions used to extend to Lithuania. Mioelelling results indicate that
abstraction of groundwater in Sovetsk and Nemaiifielels totalling to 10 000 FAiday
and 2000 rifday respectively would reduce the groundwateretablPaggiai by 0.4 m
and the one at Pagiai monitoring station — by 0.6 m. Such reductactically does
not have any impact on the amount of groundwatauees in Pagiai wellfield.

The dominating type of geotopes in the border Zugieveen Lithuania and Belarus in
the southeast of the country is recreational gesstopphe territory is mostly covered
with forests and in some places — with bogs andshes; there are no settlements or
other economic objects which could endanger thargiovater quality in Lithuania. On
the Belarusian side, there are only a few small ametium settlements where
groundwater abstraction does not exceed 10-15 #émousi/day and such yields do not
form any larger water table depressions.

The recreational-type territory extends to the bowmdith Poland. The larger settlements
of Suvalkai and Augustavas are located 35 km awaynfthe national border.
Groundwater in these settlements is abstractiom fiermoraine aquifers where the
radius of the depression funnel is limited due ioanexploitation and does not have
any significant impact on the status of shallow eadfined groundwater in Lithuania.

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

128. There are no groundwater wellfields which wlonégatively affect surface water
bodies or terrestrial ecosystems dependent on dveater in the Nemunas RBD.
Calculations of the groundwater balance show thatcompared to conditions of the
undisturbed regime, groundwater flow into surfacatews bodies has practically
remained the same from the beginning of its exalimih and is likely to remain as such
until 2015. In addition, the yield of groundwatascharged into rivers is much lower
than the river flow.

The most important preservable objects of naturéchvitcan be subject to a direct
impact of changes in the status of shallow grounemwaquifer are wetlands and bogs,
marshes and swamps. The list of NATURA 2000 objeutkides 57 preservable bogs
in the Nemunas RBD. The mathematical modelling Itesshow that exploitation of
confined aquifers does not have any significantaiohpon the status of groundwater
aquifer in the neighbourhood of preservable objettsature. The forecasted decrease
of the groundwater table in the major part of themdnas RBD as a result of the
forecasted groundwater abstraction is lower thdi On, that is, much lower than
seasonal fluctuations of the water table (Figure 26

Consequently, the forecasted decrease in the gnated table will not have any
significant impact on the status of NATURA 200GCesidirectly related to the shallow
groundwater aquifer.
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Summary of significant impacts and anthropogenic pessures on surface waters
and groundwater, including the impact of water abstaction

129. Daily consumption of fresh groundwater hasbamntinuously decreasing during
the last years — from 1.2—1.4 million*rto 0.4 million ni. The underlying reason is
significantly decreased water consumption in thetaseof industry and agriculture,
water prices which are going up due to objectieasons and thus making people save.
Due to such decreased consumption of groundwatkawaalability of sufficiently large
water resources, only local negative impacts ofabstraction are observed within the
Nemunas RBD.

An analysis of the impact of diffuse and point pohn on shallow groundwater shows
that concentrations of nitrogen compounds at thlggoral level do not exceed the
requirements for drinking water standards.

It was established that abstraction of groundwatehe neighbouring countries does
not have any negative impact on shallow and degpeundwater aquifers in the
Nemunas RBD.

There are no groundwater wellfields in confinedifegs of the Nemunas RBD which
would negatively affect surface water bodies oresrial ecosystems dependent on
groundwater.

Summing up, it can be maintained that the impaetndfiropogenic activities on surface
waters and groundwater, including the impact ofewadbstraction, is of a minor
importance.

CHAPTER IV. PROTECTED AREAS

130. The whole system of protected areas in Litlausncomposed of the following:
130.1. Protected areas of conservational prionioggeting unique or typical complexes
and objects of natural and cultural landscape. Thiggory includes strict reserves
(natural and cultural), reserves, as well as objexdt natural and cultural heritage
(monuments).

130.2. Protected areas of ecological protectioarjyi which are singled out in order to
avoid adverse effects on protected complexes anectsbof natural and cultural
heritage or adverse impact of anthropogenic objeatsthe environment. Zones of
ecological protection are attributed to this catggo

130.3. Protected areas of recuperational proteatioich are designed for restoration,
augmentation and protection of natural resourcesuperational and genetic plots are
attributed to this category.

130.4. Integrated protected areas which includsgmwation and protection areas, as
well as recreational and economic zones under a&rgkeprogramme for protection,
management and use. State (national and regioaaks pand biosphere monitoring
areas (biosphere reserves and biosphere grourdajtabuted to this category.

131. At present, the system of particularly pragdcareas occupies over 998 thousand
ha, that is, about 15.3 % of the total area ofctinentry (source: www.vstt)lt

132. Protected areas in Lithuania are establistiethé purposes of:
132.1. protecting natural and cultural heritagedtcape and biological diversity;
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132.2. sustaining the ecological balance of thddaape;

132.3. preserving the genetic fund;

132.4. restoring natural resources;

132.5. creating conditions for recreation, sciéntibbservations, environmental
monitoring;

132.6. promoting the protection of natural andwralt heritage.

133. With a view to implement the requirements ofeBtive 2009/147/EC of the
European Parliament and of the Council on the qeaten of wild birds and Council
Directive 92/43/EE@n the conservation of natural habitats and of faltha and flora,
Lithuania has been developing the network of NATUR®BOO sites. NATURA 2000
sites have been incorporated into the existingonatisystem of protected areas.

The objectives for NATURA 2000 sites are definedtwo EU directives, namely,
Directive 2009/147/EC of the European Parliament ai the Council on the
conservation of wild birds and Council Directive/22/EEC on the conservation of
natural habitats and of wild fauna and flora. Img@iple, both of these directives require
establishment of special protected areas desigrateckertain species of birds or for
important habitats. Having selected sites eligilole protection pursuant to Directive
2009/147/EC of the European Parliament and of then€Cil on the conservation of wild
birds and Council Directive 92/43/EE& the conservation of natural habitats and of
wild fauna and flora, specific objectives were fotated for each protected area and the
possibilities of achieving these objectives werplased.

Currently, there are 77 sites of importance fordbeservation of birds and 296 sites of
importance for the conservation of habitats thraughhe country.

The objectives set for protected areas do not adir the purpose of the Water
Framework Directive.

Particularly protected areas lying within Nemuna3DRtake up about 16.8 % of the
total area of the basin (Table 81 and Figure 27 are slightly above the national
average. Nemunas RBD contains relatively more pteteareas of all types, except for
biosphere grounds. The major protected areas huaitia since long ago have been
concentrated in laky uplands, sandy plains, antherseaside. The national landscapes
of this type mostly belong to the Nemunas RBD amdirectly condition an abundance
of protected areas. On the other hand, the NemRB4&3 occupies two thirds of the
total area of the country; therefore, most indicsataf protected areas are rather close to
national averages.

Table 81. Categories and areas of protected andhe Nemunas RBD

% of protected| Ratio with the

Categories and types of protected arg¢as Number a (h® areas in the country’s

RBD average
Strict reserves and small strict reserves 5 14 834 0.31 >
Natural and complex reserves 284 137 031 2.83 >
Recuperational plots 4 875 0.02 >
National parks 5 148 925 3.08 >
Regional parks 27 366 668 7.58 >
Biosphere reserves 1 18 490 0.38 >
Biosphere grounds 17 127 464 2.64 <

Total: 343 814 286 16.83 >
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Pursuant to the requirements of Article 6 of anchén IV to WFD, the register of
protected areas should include the following ligptsitective zones for bodies of water
intended for human consumption; bodies of watelige@sed as recreational waters
(bathing waters); areas designated for the conservaf habitats or species, including
relevant NATURA 2000 sites. All maps and registafrprotected areas required under
WFD have been compiled.

134. The above-listed protected areas were edtablisobserving the following
legislation of the Republic of Lithuania:

134.1. Regulations on Areas Important for the Couad®n of Birds approved by
Resolution No. 276 of the Government of the RepubfiLithuania of 15 March 2004
(Zin., 2004, No. 41-1335, 2006, No. 44-1606). 77 aregsitant for the conservation
of birds were approved under the said piece ofslagon. The full list of protected
areas or parts thereof containing areas importanthe conservation of birds in the
Republic of Lithuania (including maps with speciterritorial boundaries) is provided
in Resolution No. 399 of the Government of the Raipuof Lithuania of 8 Aril 2004
(Zin., 2004, No. 55-1899, 2006, No. 92-3635).

134.2. A list of sites in conformity with screenirgteria for areas important for the
conservation of natural habitats approved by ONer D1-210 of the Minister of the
Environment of 22 April 2009 (Zin2009, No. 51-2039; 2009, No. 135-5903).

134.3. The requirements of Directive 2006/7/EChaf European Parliament and of the
Council concerning the management of bathing wateity and repealing Directive
76/160/EEC were transposed into the national letsi by the Lithuanian Hygiene
Norm HN 92:1999 “Beaches and bathing water quabfyproved by Order No. V-1055
of the Minister of Health of the Republic of Litmia of 21 December 2007 (Zjn
2007, No. 139-5716), and monitoring of the bathweger quality is regulated pursuant
to Resolution No. 668 of the Government of the Rdipwof Lithuania of 25 June 2009
on the approval of the Bathing Water Quality Moritg Programme for 2009-2011
(Zin., 2009, No. 80-3344).

134.4. Sanitary protection zones of wellfields (pRiZe established and validated
pursuant to the Lithuanian Hygiene Norm HN 44:20Délineation and maintenance of
sanitary protection zones of wellfields” approvedQrder No. V-613 of the Minister of
Health of the Republic of Lithuania of 17 July 20@n., 2006, No. 81-3217)

Sanitary protection zones of wellfields

135. Sanitary protection zones (SPZ) and beltsratrawvellfields and individual bore-
wells are designed to protect groundwater sourgasst pollution, as well as to ensure
the safety and quality of groundwater suppliedustemers. SPZ must be defined and
established for all wellfields supplying more thEhm3 a day as an average or serving
more than 50 persons.

136. There are three belts of sanitary protectmmeg around wellfields and individual
bore-wells:

136.1. the belt of strict regime (first belt) isstgned for the protection of the wellfield
and groundwater capture system therein againshtiatel or accidental pollution
where any economic or other activity not relatedhwgroundwater abstraction,
improvement and supply is forbidden;
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136.2. the belt preventing microbial pollution (ged belt) is a protective belt where
microbial and chemical pollution is restricted;

136.3. the belt preventing chemical pollution (hivelt) is a protective belt where
chemical pollution is restricted.

137. By the year 2008, 480 sanitary protection goasmund public water supply
wellfields were entered in the Register of the EaHntrails of the Lithuanian
Geological Survey (Figure 28), which accounts foowt one third of public water
supply wellfields exploited in the country. OuttbE given number, only four wellfields
have sanitary protection zones (SPZ) installedegsired by the Lithuanian Hygiene
Norm HN 44:2006 “Delineation and maintenance ofitsay protection zones of
wellfields”. As regards the remaining wellfieldspésiting more than 100 fa day as
an average, SPZ have been defined, but not yelidedaThe legalisation of SPZ in
territorial planning documents and decisions is appropriate measure for the
protection of groundwater resources. Control ofier$PZ of wellfields is exercised by
officials of REPD within their competence in accande with the procedure established
by legal acts in respect of the safety of groundwapollution prevention and
accounting of the amounts of groundwater resouggescted, as well as by officials of
the State Food and Veterinary Service in accordarnttethe procedure established by
the Law of the Republic of Lithuania on Drinking Wa

138. In 2008, the condition of 151 bathing sitesithuania was observed, 70 of which
lie within the Nemunas RBD. The map of the batlsitgs is given in Figure 29.

139. In addition, the entire territory of Lithuani@s been declared to be a nutrient-
sensitive area. This means that all farmers in uatha must observe the agri-
environmental measures provided for in the Ruraldbgpment Programme. The entire
territory of Lithuania has also been declared aetdble zone in respect of pollution
regulated under Urban Waste Water Treatment Due@il/271/EEC. Sensitive areas
include all natural rivers, lakes, ponds and resiesy transitional waters, and coastal
waters.
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CHAPTER V. MONITORING AND STATUS ASSESSMENT OF WATE R
BODIES IN THE NEMUNAS RBD

SECTION I. SURFACE WATER BODIES

Monitoring programme for surface water bodies

140. Pursuant to the requirements of the Law oRépublic 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,nguthe programme implementation
period, on providing conditions for the attainme&ftgood ecological and chemical
status of rivers, lakes, ponds, transitional andstal water bodies and related
ecosystems.

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

Surveillance monitoring is carried out in order dget information about the overall
status of water bodies in the country and its ltarga changes. This information is
required for designing key measures intended tarengrotection of water bodies in
future, supplementing and ensuring the differemtiatof 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.

Taking into account the monitoring site and theami@nce of information in respect of
the entire river basin district, surveillance monitg has been subdivided into two
types: intensive monitoring (conducted every yemmyl extensive (conducted twice
during the implementation of the programme of measin a RBD).

141. Surveillance intensive monitoring sites hagerbselected:

141.1. in the major rivers of sub-basins;

141.2. at the mouth of the rivers flowing into B@tic Sea;

141.3. in transboundary water bodies situatedeabtnder;

141.4. in water bodies suffering from a significagticultural impact;

141.5. in reference water bodies (unaffected blrapbgenic pressures);
141.6. in other water bodies of national significaiikauno Marios Lagoon).

142. Surveillance extensive monitoring is carriaat éor water bodies which are
indicative of the overall status of water bodidgttis, in water bodies the ecological
status of which currently conforms to the critdoahigh and good ecological status, or
the ecological potential conforms to the criterta fnaximum and good ecological
potential.

143. Operational monitoring is undertaken in wéiedies the current ecological status
or ecological potential of which is lower than goobhe purpose of operational
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monitoring is to establish the status of surfaceewhodies identified as being at risk of
failing to meet their water protection objectivasd to assess any changes in the status
resulting from the programmes of measures for tieeaement of the water protection
objectives. This monitoring allows assessing thpdaot of sources of pollution on the
receiving water body.

144. Investigative monitoring is undertaken in casden the reason of failure of an
indicator of a quality element to conform to theodcstatus requirements has not been
identified, or when the extent or impact of accidépollution needs to be identified.

145. The key objective of a monitoring programmuigstablish and monitor the status
of all water bodies in the country; therefore, thetwork of monitoring sites is
established in respect of water bodies. In tot84 @Water bodies in the category of
rivers, 276 water bodies in the category of lakksyater bodies in the category of
transitional waters and 2 water bodies in the aaie@f coastal waters (including
heavily modified and artificial water bodies) hdveen identified within the Nemunas
RBD. Hence, the task of the monitoring programm#iseflect the status of all 866
water bodies in the Nemunas RBD.

Network of monitoring sites for water bodies in thecategory of rivers

146. 584 water bodies have been identified asnfalinto the category of rivers
(including heavily modified and artificial water ¢hes) within the Nemunas RBD. If
monitoring sites were planned in each water bday monitoring network would be too
wide. For this reason, the monitoring network wasedoped taking into account that
each sub-basin contains water bodies charactebigesimilar typological descriptors,
status and factors determining the status. In otdereduce the total number of
monitoring sites, at least one monitoring site wakected for a group of water bodies
differentiated by the same type, status and factl@termining status, that is, one
monitoring site represents the status of water édiithin the same sub-basin. Such
grouping of water bodies for monitoring purposessvegplied in respect of water
bodies at high and good ecological status, at maxirand good ecological potential, as
well as to water bodies where ecological statuslotian good is determined by the
bed straightening. For instance, if the monitorsitg is located in a water body of high
ecological status belonging to the first typesiassumed that the monitoring data from
this monitoring site represents the quality ofvaditer bodies at high ecological status
belonging to the first type within the respectivebsasin. Individual operational
monitoring sites were provided for in each of thatev bodies where ecological status
lower than good is determined by an impact of hgdwmer plants, diffuse and/or point
pollution.

The type of monitoring was determined based onréiselts of the assessment of the
ecological status of water bodies. Operational mooimg is required for all water
bodies which are not included in the network ofvsillance intensive monitoring and
the ecological status of which is currently lowban good, meanwhile surveillance
monitoring should be carried out for the remainiveger bodies.

The programme of monitoring of all water bodiestle category of rivers in the
Nemunas RBD covers 300 sites. Surveillance intensmonitoring should be carried
out at 36 sites, surveillance extensive monitoringat 74 sites, and operational
monitoring — at 190 sites. The surveillance inteesmonitoring network includes 6
sites for the monitoring of reference conditionsl asix sites for the monitoring of
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impacts of agricultural activities. Reference monitg should also be undertaken at
five sites of surveillance extensive monitoring.eT$éurveillance intensive monitoring
programme also includes observations at riversifigwnto the Baltic Sea (5 sites),
transboundary rivers (5 sites) and major tribusaokthe Nemunas river (14 sites).

The number of monitoring sites in the basins anutsasins of the Nemunas RBD is
provided in Table 82 below.

Table 82. Type and number of monitoring sites isitmand sub-basins of the Nemunas

RBD

Surveillance intensive monitoring sites| Surveillance :
; ; f which of which extensive Oper_at|(_)nal
Basin/ sub-basin Total 0 . L monitoring
reference agricultural monitoring .
number e o . sites
monitoring monitoring sites
Zeimena 5 4 0 4 4
Sventoji 4 1 1 6 15
Neris Small Tributaries 2 0 0 6 13
Newezis 4 0 2 3 64
Merkys 3 1 0 12 6
Ne.muna_\s Small 7 0 1 12 20
Tributaries
SeSup 3 0 1 5 35
Dubysa 2 0 0 4 11
Jira 3 0 1 11 10
Minija 2 0 0 7 7
L|.thuan|an Coastal 1 0 0 4 5
Rivers
Prieglius 0 0 0 0 0
Total: 36 6 6 74 190

Network of monitoring sites for lakes, ponds and @uarry

147. The status of lakes, ponds and a quarry caffbéeted and determined by different
factors; thus, due to the unique conditions in elat® or pond and in the quarry,
monitoring should be carried out in respect ofaadter bodies falling under the category
of lakes. The programme of monitoring of lakes, ggwand the quarry covers the total
of 276 sites. Surveillance extensive monitoringudtidoe carried out in 155 lakes, 64
lakes should be subject to operational monitoring @ lakes — to intensive reference
monitoring, while extensive reference monitoring@ulh also be undertaken in 7 lakes.
17 ponds should be subject to surveillance momigp(including intensive surveillance

monitoring in 1 reservoir, Kauno Marios Lagoon), 2®nds — to operational

monitoring. The quarry requires surveillance exiemmonitoring.

The number of monitoring sites for lakes and pandéie basins and sub-basins of the
Nemunas RBD is provided in Table 83.
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Table 83. Type and number of monitoring sites &ixek, ponds and the quarry in basins
and sub-basins of the Nemunas RBD

Monitoring of lakes Monitoring of ponds Monitoring of
Basin/sub-basin : . . the guarry
Surveillance | Operatio : Operati .
extensive nal Reference | Surveillance onal Surveillance
Zeimena 49 8 5 0 0 0
Sventoji 44 10 5 6 1 0
Neris Small Tributaries 13 6 0 0 1 0
Newzis 1 0 0 1 11 1
Merkys 7 0 3 0
Nemunas Small Tributaries 34 22 1 4 5 0
Sesup 1 9 0 1 3 0
Dubysa 1 1 1 0 0 0
Jara 0 1 0 0 3 0
Minija 2 0 2 1 0 0
Lithuanian Coastal Rivers 0 0 0 1 1
Prieglius 1 0 0 0 0 0
Total: 155 64 14 17 25 1

Since networks of monitoring of different typesfelifin their purposes, the elements
analysed also differ, and so does regularity aeguency of monitoring.

Network of monitoring sites for transitional and caastal water bodies

148. The monitoring network for transitional (indlng one heavily modified water
body, Klaigeda Strait) and coastal water bodies cover 22 siesit can happen that
none of the water bodies achieves water protedalgactives, operational monitoring
shall be performed. The frequency of monitoring welected so as to obtain enough of
data for assessment of the status of quality elesremd its variation. The planning of
the monitoring programme for 2011-2016 also todk iaccount the data collected
during the National Environmental Monitoring Pragwae for 2005-2010 (and much
earlier) and distribution of historic monitoringtes, which enables assessing multi-
annual tendencies of variation of parameter vali®egensive monitoring will be
performed in two sites in coastal waters and in siteein transitional waters — that is,
once in three years.

The WFD points out that in respect of chemicalustaurface waters shall also include
territorial waters. However, observing long-estsiiid monitoring traditions in the
territorial sea, monitoring also involves analysi biological quality elements in
addition to hazardous substances and physico-claépacameters. Monitoring in these
waters is conducted in nine points. Following stigs’ recommendations, the data
obtained from two monitoring sites situated pa#t Bloundaries of one nautical mile
shall be used to assess the status of open ro@st obthe Baltic Sea. With a view to
evaluate a potential impact of clean soil dumpethesea on the marine environment,
one monitoring site in the territorial sea was @gisad for investigative monitoring. Here
analysis will be performed occasionally, takingoirdccount the frequency of soil
dumping.

The number of monitoring sites for transitional acmastal water bodies and the
territorial sea is provided in Table 84.
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Table 84. The type and number of monitoring sitesansitional (including one heavily
modified water body) and coastal water bodies amitarial sea

Transitional water bodies Coastal water bodies itbeial sea
Operational monitoring Operational monitoring Operational Investigative
monitoring monitoring
16 6 9 1

Monitoring programme for rivers, heavily modified and artificial water bodies

Surveillance intensive monitoring

149. Frequencies of monitoring of parameters iridieaof all quality elements were
established so as to ensure a high level of dathdemce and precision. Hydrological
parameters and parameters for general physico-chépiements shall be measured 12
times a year (every month) in all intensive sutaeite monitoring sites, and
concentrations of the main ions shall be monitoaédhe same frequency in rivers
entering the sea, transboundary rivers and thein tmautaries.

Concentrations of hazardous substances (HS) analsvstall be measured 12 times a
year in transboundary rivers, rivers entering the, sheir main tributaries and in rivers
in basins situated in agricultural areas. If comcdions of hazardous substances and
metals in the water of the main tributaries anensvin basins situated in agricultural
areas do not exceed the established standardsékienum allowed concentrations of
these substances) during the first year of the taong, repeat samples for assessment
of concentrations may be taken in three years. @ngEar concentrations of metals and
hazardous substances in the main tributaries, doamslary rivers and rivers entering
the sea shall also be measured in their sedimiotsall hazardous substances may be
monitored in the water of rivers in basins situatedagricultural areas but only those
which are most likely to be detected.

The frequency of parameters for biological elememts surveillance intensive
monitoring sites differs depending on the charasties of the biological objects.
Macrophytes should be monitored only in places esgntative of rivers other than
Type 1. Parameters for macrophytes in referenes stould be measured every three
years (one measurement per year). More frequentitonmy of macrophytes in
reference condition sites (once in three years) raguired for a more precise
characterisation of macrophyte communities undfareace conditions, meanwhile in
the remaining sites parameters for macrophytes b@ayneasured once in six years.
Though this frequency is lower than the one givethe WFD (once in three years), it
is deemed to be sufficient for the monitoring oé ttatus of macrophytes because
macrophyte communities are one of the most ineesdigchanging the most slowly)
among biological elements. Measurements of paramdtg fish, which are more
quickly reacting to environmental changes, in thiessof intensive monitoring should
be performed once in three years and benthic ielbeates should be monitored every
year. Parameters for phytobenthos should be mahsurein annual basis four time a
year. Of all biological elements, these paramedegsthe first to react to changes in the
water quality hence four measurements per yeaexgected to provide information on
momentary (short-term) impacts of changes in theemguality. Parameters indicative
of biological elements for rivers entering the sea proposed to be measured only in
the Nemunas upstream of the Curonian Lagoon. Aggathmunities in other places of
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the river may have changed due to specific conutiguntypical river points).
Monitoring of phytoplankton (chlorophylb) is proposed only for the Nemunas
upstream of the Curonian Lagoon (very large loweaches of the river where the
concentration of chlorophyfh may reflect pollution with biogenic elements) aslivas

in the Nemunas at Druskininkai and in the NeriBaltvydziai. In the latter two sites
monitoring is required in order to explain high centrations of BOBR registered in
these rivers in summer time. Parameters indicatfvaorphological conditions, which
change the most slowly, and river continuity arficient to be monitored once during
a six-year monitoring cycle (Table 85, Figure 30).

Table 85. Surveillance intensive monitoring prognaerfor rivers. Analyses to be
performed in each analytical package (AP) are jpieyin Table 88
Surveillance intensive monitoring sites in rivers

. : : Basins in
o Reference |Rivers entering| Transboundary Main :
Elements for monitoring o . : . . agricultural
condition sites the sea rivers tributaries areas

1 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4

General physico-

chemical AP 1 6 12 6 5 12 6 5 12 6 1412 6 6 12 6
parameters

Main ions AP2| 6 4 2 5 17 6 g 1p 6 42 6 6 4 2
Metals AP3| O 0 0 5| 12 6 5 1p 6 142 | 6 6| 12| 6
Metals in Ap3| ol ol ol s| 1| 6| 5| 1| 6| 141 |6| 0| 0| o
sediments

Hazardous AP4| o] of ol 5| 120 6 5 12 6| 1412| 6| 6| 12| 6
substances

Hazardous

substances in AP4| O 0 0 5 1 6 5 1 6 14 1 6 0 0 0
sediments

Phytoplankton AP 0 o o ] 4| 6] 2] 4 6 | 0] o] ol ol o] o
Macrophytes APg 4] 1] 20 "] 1| 1] 5] 1 1114 1| 1] 5] 1] 1
Benthic AP7| 6| 1| 6| | 1| 6| 5| 1| 6|141]| 6| 6| 1| 6
invertebrates

Fish AP 8| 6 1l 2 @9l 1] 2] 5] 1 2114 1] 2] 6] 1] 2
Phytobenthos AP9 6 4 6 W[ 4| 6| 5] 4 6 |14 4 | 6| 6| 4] 6
Hydrological AP10l 6 | 12| 6| 5| 12| 6| 5| 14 6| M12| 6| 6| 12| 6
regime

Morphological | \p 19l 6 | 17 | 1| 5| 2| 1| 5| 2| 1| 1| 1| 6]| 2| 12
conditions

River continuity | AP 12 6 1 1 5 1 1 5 1 1
) - Nemunas above Rusnopstream of the Leit
@) . Nemunas at Druskininkai, Neris at BuivydZiai

=

4 1 1 6 1 1

Explanation of the numeration of the columns:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 4.7
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle

Note:

If concentrations of hazardous substances and srettthe water of the main tributaries and riverbasins
situated in agricultural areas do not exceed thebished standards (the maximum allowed conceotrat

of these substances) during the first year of nooinig), repeat samples for assessment of concernisathay
be taken in three years.

Surveillance extensive monitoring

150. Surveillance extensive monitoring aims to obseeneral status in water bodies
(natural rivers, heavily modified rivers and adifl canals) which meet the
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requirements for good ecological status or goodlogocal potential. Hence it is

sufficient to monitor only the main elements: gehgshysico-chemical parameters,
hydrological regime, morphological conditions, nveontinuity, the main ions and

biological indicators. Accordingly, the monitoringrequency is also lower:

measurements of parameters in the same monitoii@gsisould be performed every
three years, except for parameters for phytoplankiich are to be monitored once
during a six-year cycle (macrophyte communities theemost stable of all biological

elements) and only in sites in rivers larger thagpel 1. During the monitoring year,
general physico-chemical parameters and the hygiaalbregime shall be measured
four times (every three months) and the remainargumeters — once a year.

The frequency and regularity of the monitoring dif @arameters to be observed
conform to the requirements specified in the WF@ ane sufficient for monitoring
general ecological status of water bodies and emguaredium confidence and precision
of the data. 74 sites for surveillance extensivaitoang have been provided for in the
Nemunas RBD (including 5 sites for the monitorirfge&ference conditions, Table 86,
Figure 30).

Table 86. Surveillance extensive monitoring prografor rivers (natural and heavily
modified and artificial canals). Analyses to befpaned in each analytical package
(AP) are provided in Table 88

Surveillance extensive monitoring sites in rivers

Elements for monitoring Reference .
o . Other sites
condition sites

1 2 3 4 2 3 4
General physico-chemical parameters AP |1 5 4 2 69 4 2
Main ions AP 2 5 1 2 69 1 2
Macrophytes AP 6 1 1 1 36 1 1
Benthic invertebrates AP 7 5 1 2 69 1 2
Fish AP 8 5 1 2 69 1 2
Phytobenthos AP 9 5 1 2 69 1 2
Hydrological regime AP 10 5 4 2 69 4 2
Morphological conditions AP 11 5 1 1 69 1 1
River continuity AP 12 5 1 1 69 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 88
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle

Operational monitoring

151. Operational monitoring is intended for the muwmg of the ecological
status/potential in river stretches where the distedd water protection objectives are
not likely to be achieved. This monitoring allowssassing changes in ecological
status/potential which occur while implementing gmaommes of measures for
achievement of water protection objectives. Therajp@nal monitoring network in the
Nemunas RBD covers 190 river sites (Table 87, QD).

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), measunggnef the monitoring elements in
operational monitoring sites should be repeatea am¢hree years and not every year.
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Such regularity is sufficient to be able to assesasures for the reduction of impacts of
anthropogenic activities as well as changes irstatis of biological elements. It should
be noted that the absolute majority of biologidaheents react to improvements of their
living environment after a certain time and not iediately. Hence the said monitoring
frequency ensures an adequate level of data comkdand precision.

In the monitoring sites, parameters indicative d¢éments which might prevent
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, that is, river moidplgy, continuity and macrophytes
(the latter shall be monitored only in river sthegs which are not Type-1 rivers).
Though the monitoring frequency for macrophytekiger than indicated in the WFD
(once in three years), it is deemed to be suffidimtause macrophyte communities are
one of the most inert ones (changing the most glowmong biological elements.
General physico-chemical parameters shall be medsir all river sites subject to
operational monitoring every three months (fouresma year) during the monitoring
year. Hydrological parameters (quantity of flow i partially determines
concentrations of certain chemical elements in ¥yatkall be monitored at the same
frequency, except for the river sites affected ByPHwhere the hydrological regime
should be measured on an annual basis 12 timesra(tyat is, every month). These
measurements will allow making a more accuratesassent of the impact of HPP on
the hydrological regime of rivers. Monitoring of taks and other hazardous substances
is recommended only in the river stretches wher@gthemical status is not likely to
be achieved because of these elements (there girte ®ich places in the Nemunas
RBD), making the measurements in water during tbaitaring year every month (12
times a year) and in bottom sediments — once a(yware during a six-year monitoring
cycle).

Parameters indicative of biological elements, thathose for benthic invertebrates and
fish, shall be measured once a year (every thraesyand parameters for phytobenthos
(as parameters indicative of physico-chemical gualements) are recommended to be
measured four times a year because parametershjtolenthos are the ones which
change the most quickly as a result of changesatenguality.

Investigative monitoring

152. Measured values of certain parameters ingeabf physico-chemical quality
elements in a number of operational monitoring ssiferater bodies where water
protection objects are not likely to be achieveified from the ones indicated by the
information on pollution loads (simulated value$jore intensive — investigative
monitoring is recommended for such places (22 ;sitable 87, Figure 30) in order to
find out precise actual values of the parametets ahthe same time, potential sources
of pollution. Values of general physico-chemicatgmeters and the quantity of flow in
such places should be measured 12 and not 4 tilyear gevery year).
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Table 87. Investigative monitoring programme faters. Analyses to be performed in
each analytical package (AP) are provided in T&Ble

Elements for monitoring Operational and investigative
monitoring sites

1 2 3 4
General physico-chemical parameters AP 1 Yass | 1394 2
Metals” AP 3 87182 | 120 | 2?0
Metals in sedimentd AP 3 89182 | ™0 | 20
Hazardous substancés AP 4 89182 | 1210 2210
Hazardous substandessediment$) AP 4 g7182 | 110 | 290
Macrophytes AP 6 75 1 1
Benthic invertebrates AP 7 190 1 2
Fish AP 8 190 1 2
Phytobenthos AP 9 190 4 2
Hydrological regimé” AP 10 2P1163 | 1394 692
Morphological conditions AP 11 190 1 1
River continuity AP 12 190 1 1

k)

— investigative monitoring sites/remaining sites

@ _ sites at risk due to hazardous substancese@/sémaining sites
@ _ sites at risk due to HPP impact (33 sites)/reimgisites

Explanation of the column numeration:
1 — analytical package, lists of parameters foheawlytical package are provided in Table 88
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle

Table 88. Parameters in each analytical packageiykers)

NO.

Analytical Lists of parameters
package
AP 1 General physico-chemical parameters:
temperature, colour (Pt mg/l), pH, oxygen conceinna BOD;, suspended particles, P
total, PQ-P, N mineral, N total, N&N, NH,-N, NO,-N, VOA, COD, Mn, Ca, electric
conductivity, alkalinity
AP 2 Main ions
Cl, SQ, Na, K, Mg, Si
AP 3 Heavy metals:
lead and its compounds, nickel and its compouiedsl, chromium, chromium VI, copper
cadmium, tin, vanadium, arsenic, aluminium, zineyoary
AP 4 Hazardous substances listed in the Wastewater Mamewgt Regulation approved by Order N
D1-515 of the Minister of the Environment of 8 Qméo 2007 (Zin 2007, No. 110-4522)
AP 5 Phytoplankton:
species composition, abundance, biomass, paranfietenslicative groups, chlorophygi
AP 6 Macrophytes:
species composition, abundance and bottom covevilyeach species (Sl or other
adequate indices)
AP 7 Benthic invertebrate fauna:
species composition, abundance of individuals ohespecies (DSFI or other adequate
indices)
AP 8 Fish:
species composition, abundance of individuals ohespecies (DSFI or other adequate
indices)
AP 9 Phytobenthos:
species composition, abundance
AP 10 Hydrological regime:
guantity of water flow
AP 11 Morphological conditions:
type of river bed, length and width of natural ripa vegetation zone
AP 12 River continuity:

artificial barriers for fish migration and transgation of outwash material
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Monitoring programme for lakes, ponds and quarries
Surveillance intensive monitoring

153. Surveillance intensive monitoring is intendedmonitoring the ecological status
of the most important lakes and ponds, includirggdhes with a significant quantity of
water in respect of the entire river catchment ¢soimcluded). Surveillance intensive
monitoring is recommended for lakes representifigmrint lake types (7 lakes) as well
as for Kauno Marios Lagoon (where the water quamgitsignificant in respect of the
entire river catchment) (Table 89, Figure 31).

Frequencies of monitoring of parameters indicativall quality elements were chosen so
as to ensure a high level of confidence and pretidt is suggested that parameters
indicative of general physico-chemical quality edgns are measured on an annual basis
nine times a year (during a period when water ég firom ice cover) in surveillance
intensive monitoring sites. Parameters for phytggian which are the most sensitive to
changes in physico-chemical parameters shall besureg in surveillance intensive
monitoring sites on an annual basis six times a yma April, May, July, August,
September and October). In Kauno Marios Lagoon,ceatnations of hazardous
substances and metals shall be measured evenyjrygater — nine time a year, in bottom
sediments — once a year. The sufficient frequemcyttie monitoring of parameters
indicative of biological elements which are reagtio environmental changes slower, such
as macrophytes, fish and benthic invertebrate fasmance every three years (twice during
a six-year monitoring cycle). Monitoring of paraemst for macrophytes is recommended
only in six lakes of seven reference condition $ak@acrophyte communities in one of
them, Lake Sventas, are atypical due to naturahctetistics of the lake). Morphological
conditions shall be assessed and the water exchatggshall be measured once during a
six-year monitoring cycle.

Table 89. Surveillance intensive monitoring prognaenfor lakes and ponds. Analyses
to be performed in each analytical package (AP)paveided in Table 92

Surveillance intensive monitoring sites in lakes ahponds
Elements for monitoring Reference condition lakes| KaunoMarios Lagoon

1 2 3 4 2 3 4
General physico-chemical AP 13 7 9 6 1 9 6
parameters
Metals AP 14 0 0 0 1 9 6
Metals in sediments AP 14 0 0 0 1 1 6
Hazardous substances AP 15 D 0 0 ] 9 b
Hazardous substandessediments| AP 15 0 0 0 1 1 6
Phytoplankton AP 16 7 6 6 1 6 6
Macrophytes AP 17 6 1 2 1 1 2
Fish AP 18 7 1 2 1 1 2
Benthic invertebrate fauna AP 19 7 1 2 1 1 2
Water exchange rate AP 20 7 1 1 1 1 1
Morphological conditions AP 21 7 1 1 1 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 92
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle

Surveillance extensive monitoring

154. This type of monitoring is intended to monigeneral status of water bodies which
are not at risk. The monitoring network in the Nems RBD covers 162 lakes
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(including 7 reference condition lakes), 1 artdiclake (Lampdziy Quarry) and 16
ponds. The ecosystems of lakes change rather slosvige it is sufficient to measure
parameters for the monitoring elements once duairgix-year cycle. Such frequency
and regularity of monitoring meet the minimum requoients established in the WFD
and are sufficient for ensuring a medium level atadconfidence and precision.

Parameters indicative of general physico-chemilgahents and phytoplankton shall be
measured at least four times a year during the towamg year (at the end of April —

beginning of May, in the second half of July, setdralf of August, at the end of

September — beginning of October). Parametershiorémaining monitoring elements
shall be measured once in a monitoring cycle. Mwimgy is not recommended for

macrophytes and benthic invertebrates in natuealgg lakes (where communities may
have undergone changes due to natural reasons).

Table 90. Surveillance extensive monitoring progremfor lakes and ponds. Analyses
to be performed in each analytical package (AP)pavgided in Table 92
Surveillance extensive monitoring sites in lakes ahponds

Elements for Reference Artificial lakes
o L Other lakes Ponds :

monitoring condition lakes (quarries)

1 2 3 4 2 3 4 2 3] 4 2 3 4
Generalphysico- | ppqa| 7| 4| 1| 158 4| 1| 16 4 1 1 4 1
chemical parameters
Phytoplankton AP 16 7 4 1 156 4 L 6 4 1 1 4 |
Macrophytes AP 17 7 1 1 145 1 L 6 1 1 1 1 |
Fish AP 18 7 1 1 151 1 1 16 1 il L il 1
Benthic

. AP 19 7 1 1| 145 1 1 16 1 1 1 1 1
invertebrates

\r/;/f\eter exchange AP 20| 7 1 11 155 1 1| 16 1 1 1 1 1

Morphological AP21| 7| 1| 1| 158 1| 1| 16 4 1 1 1 1
conditions
Explanation of the column numeration:

1 — analytical package, lists of parameters foheawlytical package are provided in Table 92

2 — number of monitoring sites

3 — annual number of samples in sites

4 — frequency during a six-year monitoring cycle

Operational monitoring

155. Operational monitoring is carried out in lakesl ponds where the established
water protection objectives are not likely to baiaged.

The operational monitoring network in the Nemun&DRovers 64 lakes and 25 ponds
(Table 91, Figure 31).

With a view to monitor changes in the ecologicaltiss, measurements of parameters
indicative of general physico-chemical elements gd/toplankton as well as
chlorophyll a in monitoring sites should be performed at leasre three years four
times a year. Parameters for other elements winahge slower may be measured once
during a six-year monitoring cycle. Taking into acnt the fact that measures for the
reduction of impacts of anthropogenic activitieketaffect with some delay (after a
certain time period), such regularity is sufficidnt be able to assess changes in the
status of parameters for quality elements. The latessonajority of biological elements
(except for phytoplankton) react to improvementghdir living environment after a
certain time and not immediately. Reaction of bjital elements to improved living
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environment in lakes is especially slow hence itbédieved that such monitoring
frequency ensures sufficient data confidence aadigion.

In some monitoring sites (lakes and ponds whereemwptotection objectives are
unlikely to be achieved), causes which determinargrothan good ecological status are
not clear (potential effects of historic pollutiorgnd hence more intensive -
investigative monitoring is recommended for succps (23 lakes and 9 ponds; Table
90) during one year in a six-year monitoring cyiclerder to get more precise data on
seasonal changes in general physico-chemical p&eesrand, at the same time, find out
whether there are any phosphorus compounds reldasadoottom sediments during
thermal stagnation (secondary pollution conditiobgdhistorical pollution). Values of
general physico-chemical parameters in investigatmonitoring sites should be
measured 12 and not 4 times a year (that is, ewenth, including during the period of
ice cover), if possible, and those of parameterspfoytoplankton — 6 times a year
(during the period of intensive vegetation).

Table 91. Operational monitoring programme for &akad ponds. Analyses to be
performed in each analytical package (AP) are jpieyin Table 92

Operational and investigative monitoring sites in&kes and
ponds
Elements for monitoring Lakes Ponds
1 2 3 4 2 3 4

General physico-chemical | ap 13 | 2341| 12/4| 12| o9m6| 1214 112
parameters
Phytoplanktori” AP 16 | 23/41| 6/4 1/2 6/16 6/4 1/2
Macrophytes AP 17 64 1 1 25 1 1
Fish AP 18 64 1 1 25 1 1
Benthic invertebrates AP 19 64 1 1 25 0 0
Water exchange rate AP 20 64| 1 1 25 1 1
Morphological conditions AP 21 64 1 1 25 1 1

@ _investigative monitoring sites/remaining sites

Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 92
2 — number of monitoring sites
3 — annual number of samples in sites
4 — frequency during a six-year monitoring cycle
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Table 92. Parameters in each analytical packagéafes and ponds)

Analytical Lists of parameters
package
AP 13 General physico-chemical parameters:
transparency, oxygen concentration, temperaturespspended particles, P total,
total, colour (Pt mg/l), electric conductivity, alkiity, Ca, Fe, Si, N@N, NO,-N,
PO;-P, NH-N
AP 14 Heavy metals:
lead and its compounds, nickel and its compouctdsmium total, chromium VI,
copper, cadmium, tin, vanadium, arsenic, aluminigimg, mercury
AP 15 Hazardous substances listed in the Wasteviddémagement Regulation approved
Order No. D1-515 of the Minister of the Environmeit8 October 2007 (Zin 2007,
No. 110-4522)
AP 16 Phytoplankton:
species composition, abundance, biomasanpers for indicative groups,
chlorophyll a
AP 17 Macrophytes:
species composition, abundance and bottom cgeevgh each species (Sl inde
AP 18 Fish:
species composition, abundance of individuals ohesgpecies and biomass
AP 19 Benthic invertebrates:
species composition, abundance of individuals ohesgpecies
AP 20 Water exchange rate
AP 21 Morphological conditions:

changes in the shore line, length of natiparian vegetation zone

N

P&
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Monitoring programme for transitional water bodies
Operational monitoring

156. Operational monitoring is carried out in tidosal water bodies where the
established water protection objectives are nalyiko be achieved. The operational
monitoring network covers 16 sites in water bodiiethe category of transitional water
bodies.

Monitoring in the Curonian Lagoon shall be carriedt ten times a year (during
February—November). Such decision has been takéndhan mind that measurements
performed in winter when the lagoon is often codength ice, may distort the actual
situation. On the other hand, however, monitoringnsinter is necessary because of
intensive mineralisation processes occurring at tinee and thus it enables assessing
amounts of biogenic forms in water. In additionntgr concentrations of biogens are
used in reports for implementing other directivawd astrategies. In most places
monitoring of parameters indicative of physico-cieah quality elements and
phytoplankton will be carried out ten times a yagarsome points — only during the
period of intensive vegetation (five times, May—tepber). Monitoring in the plume of
the Curonian Lagoon in the Baltic Sea will be cartdd four—seven times a year (once
in a season; additional monitoring of parameterpfoysico-chemical quality elements
and phytoplankton are planned in June, July, Sdmpemunder favourable
hydrometeorological conditions).

Occasional examination indicates that large amoahtsiogenic compounds may be
accumulating in the bottom sediments in the Cumoniagoon. Under favourable
conditions, these compounds return to the waterlthys causing secondary pollution.
Following scientists’ recommendations, the moniigriprogramme will include

monitoring of biogens in bottom sediments (in tvites twice a year) and the results
obtained after a six-year monitoring cycle will beed for revising programmes of
measures.

Samples of benthic invertebrate fauna will be takeall monitoring sites once a year
(in May). Macrophytes and fish will be monitoreceey three years (twice during a six-
year monitoring cycle). Concentrations of hazardsubstances (HS) relevant for
transitional waters (or substances information dmictv is rather scarce) shall be
measured ten times a year (in the Curonian Lagaod)our times a year (in the plume)
in selected sites located in the impact zone. iicentrations of hazardous substances in
water do not exceed the established standardsn@xenum allowed concentrations of
these substances) during the first year of momigprirepeat samples for assessing
concentrations may be taken in three years. PéstiqiTable 94) in water and bottom
sediments shall be monitored once a year (in Ajgudtough such frequency is
different from the one required in the WFD, longatemonitoring results indicate that
concentrations of certain substances, such as nyei@DT, etc., measured in water are
usually below the establishment limit of the methosed. Concentrations of oil
products, detergents and some heavy metals in wat@any sites will be measured
four times a year (once in a season), in bottonmsaas — three times a year (once in a
season, except for winter). Hazardous substancdestiom sediments and biota will be
monitored once a year (in August) (or at least oimcéhree years if decided so by
experts on the basis of available data). Physiewpital parameters and hazardous
substances in one site, Klaga Strait, will be carried out extensively, thatasce in
three years.
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Monitoring of morphological conditions (depth vditam, composition of substratum) in
the Curonian Lagoon will be carried out every thyears (twice in a six-year year
cycle), in the plume — every six years. Such hyaiymlal parameters as freshwater flow,
water exchange (usually assessed according toistiébdtion and retention of saline
water) and meteorological indicators affecting ehparameters shall be assessed in the

same way (Table 93).

Information on variation in the values of hydronmetdogical parameters will also be
obtained from coastal points where measurementstaken/monitoring performed

every day. Such daily measurements are especialpfuh for assessing exchange of
fresh and saline water, its retention and the ntadaiof the plume on a daily basis.

Table 93. Operational monitoring programme for sraonal water bodies. Analyses to
be performed in each analytical package (AP) avgiged in Table 94

Operational monitoring sites in transitional water bodies

Elements for monitoring Intensive Extensive

1 2 3 4 2 3 4
General physico-chemical AP 1 14/15 2/10 6 1 10 5
parameters
General phyIS|co—c.hem|caI AP 2 2 2 6 i i i
parameters in sediments
Heavy metals (excl. Cd), oil AP 3 10/14 4 6 1 4 2
products, detergents
Heavy metals, oil products in AP 4 12/14 3 6 1 3 2
sediments
Pesticides AP 5 9 1 6 1 1 2
Pesticides in sediments AP 6 9 1 6 1 2
Hazardous substances AP T 6 4/1Q 6 10
Haz_ardous substances in AP 7 6 1 6 1 1 5
sediments
Hazardous substances in biota AP |7 2 1 6/2 -
Other parameters AP 8 7/11 4/10 6 10 Z
Phytoplankton AP 9 9/14 3/10 6 - -
Macrophytes AP 10 6 1 2 - - -
Fish AP 11 6 1 2 - - -
Benthic invertebrates AP 12 15 1 i) - -
Other biological parameters AP 13 1/10 217 6 .
Hydrological parameters* AP 14 1/15 1/10 6 -
Morphological conditions AP 15 15 1 Y. 1 2

Explanation of the column numeration:

1 — analytical package, lists of parameters foheamlytical package are provided in Table 94

2 — number of monitoring sites (the lowest/highgnber of sites where individual parameters

listed in Table 94 are monitored)
3 — annual number of samples/measurements/morgtexarcises in sites (minimum/maximum
number of individual parameters listed in Table. dQte: the number does not reflect the quantity of

samples taken in individual water horizons.

4 — frequency during a six-year monitoring cycle
* — some hydrological parameters are also measuaredastal hydrometeorological points on a

daily basis.
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Table 94. Parameters in each analytical packageréositional water bodies)
Analytical | Lists of parameters

package
AP 1 General physico-chemical parameters:
water temperature, salinity, transparency, oxygercentration, pH, P total, N
total, NO-N, NO,-N, PQ-P, NH,-N, SiO,-Si
AP 2 General physico-chemical parameters in sedsnen
biogenic compounds
AP 3 Heavy metals:

mercury, copper, total chromium, zinc, lead, nickel
oil products, detergents
AP 4 Heavy metals in sediments:

mercury, cadmium, copper, total chromium, nickeiczlead, arsenic;
oil products in sediments
AP 5 Pesticides:

DDT and its metabolites, hexachlorocyclohexane a(alfeta, gama HCH],
endosulphane, endosulphane (alfa), aldrin, dielémdrin, hexachlorobenzene (HCB)
AP 6 Pesticides in sediments:

DDT and its metabolites, hexachlorocyclohexane a(alfeta, gama HCH],
endosulphane, endosulphane (alfa), aldrin, dieldnrdrin, hexachlorobenzene (HCB),
simazin, antrazine
AP 7 Hazardous substances listed in the Wastewategragement Regulation approved py
Order No. D1-515 of the Minister of the Environmeit8 October 2007 (Zin 2007,
No. 110-4522)

AP 8 Other parameters:
BOD7, suspended particles
AP 9 Phytoplankton:
species composition, abundance, biomass, chlorbahyl
AP 10 Macrophytes:
species composition, abundance, bottom coverageing depths
AP 11 Fish:
species composition, abundance, biomass, agelgguct
AP 12 Benthic invertebrates:
species composition, abundance, biomass
AP 13 Other biological parameters:
bacterioplankton (total number, biomass, numbesaphrophite and oil
hydrocarbon-oxidizing bacteria), zooplankton (spe@omposition, abundance, gender)
AP 14 Hydrological parameters:
inflow of fresh water, water exchange, waves, metlegical parameters
AP 15 Morphological conditions:

depth variation, composition of substrate

Monitoring programme for coastal water bodies

Operational monitoring

157. The operational monitoring network in coastalter bodies covers six sites.
Monitoring will be carried out four—seven times @ay (once in a season; additional
monitoring of parameters for physico-chemical gyaélements and phytoplankton are
planned in June, July, September under favourafieoimeteorological conditions).

Samples of benthic invertebrates will be taken limreonitoring sites once a year (in
May). Macrophytes will be monitored every three rgedtwice during a six-year
monitoring cycle). Concentrations of hazardous atigbr relevant substances in water
will be measured up to four times a year (once iseason), monitoring of bottom
sediments will be conducted once a year (or at lease in three years if decided so by
experts on the basis of available data). Pesticidester and bottom sediments shall be
monitored once a year (in August). Although sudgtrency is different from the one
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required in the WFD, long-term monitoring resultsdicate that concentrations of
certain priority substances, such as mercury, D&a@., measured in water are usually
below the establishment limit of the method use@si@es, monthly monitoring
exercises in the sea would be irrational. In additiextensive monitoring (once every
three years) will be conducted in two of four siteshe open sandy coastal zone of the
Baltic Sea. Such frequency is sufficient becausestatus of this water body is mainly
affected by the general pollution level in the RaBea (Figure 32).

Monitoring of hydromorphological parameters (dep#ariation, composition of
substratum) will be conducted once in six yeargluging monitoring of such
parameters as waves and dominating currents (Bable

Information on variation in the values of hydronwetdogical parameters will also be
obtained from coastal points where measurementstaken/monitoring performed
every day.

The WFD points out that in respect of chemicalusaurface waters shall also include
territorial waters. However, observing long-estsiiid monitoring traditions in the
territorial sea, monitoring shall also involve arsaé of biological quality elements in
addition to hazardous substances and physico-claépacameters. Monitoring in these
waters is conducted in nine points four times a yeace in a season). In one site only
hydrometeorological parameters is monitored forpghgpose of assessing variation in
water salinity due to the discharges of watersief@uronian Lagoon into the sea. With
a view to evaluate a potential impact of clean soinped in the sea on the marine
environment, one monitoring site in the territoriska has been assigned for
investigative monitoring. Here analysis of physatemical elements, hazardous and
other controlled substances as well as certainogichl quality elements will be
performed occasionally, taking into account thej@iency of soil dumping.

Table 95. Operational monitoring programme for talawater bodies. Analyses to be
performed in each analytical package (AP) are jpieyin Table 97

Operational monitoring sites in coastal water bodis

Elements for monitoring Intensive Extensive

1 2 3 4 2 3 4
General physico-chemical AP 1 3 417 6 > 4 5
parameters
Heavy metals, oil products, AP 2 3 4 6 1/2 4 >
detergents
Heavy metals, oil products in AP 3 3 3 6 1/2 3 5
sediments
Pes.t|C|des in water and AP 4 5 1 6 1 1 2
sediments
Hazardqus substances in water AP 5 1 1/4 6 i i )
and sediments
Other parameters AP 6 1 4 b 1 4 2
Phytoplankton AP 7 3 3/7 6 1/2 3/4 2
Macrophytes AP 8 2 1 2 - - -
Benthic invertebrates AP 9 4 1 6 2 1 2
Other biological parameters AP 10 2/3 2/4 6 1 2 2
Hydrological parameters * AP 11 3 4 6 2 4 2
Morphological conditions AP 12 4 1 1 2 1 1

Explanation of the column numeration:
1 — analytical package, lists of parameters foheamlytical package are provided in Table 97
2 — number of monitoring sites (the lowest/highmsnber of sites where individual parameters
listed in Table 97 are monitored)
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3 — annual number of samples/measurements/morgtexarcises in sites (minimum/maximum
number of individual parameters listed in Table. ®¥te: the number does not reflect the quantity of
samples taken in individual water horizons.

4 — frequency during a six-year monitoring cycle

* — some hydrological parameters are also measuaredastal hydrometeorological points on a
daily basis.

Table 96. Monitoring programme for the territorgda. Analyses to be performed in
each of the analytical packages (AP) are providethble 97

o Operational monitoring sites in the

Elements for monitoring o
territorial sea
1 2 3 4

General physico-chemical parameters AP|1 8/D 4 g
Heavy metals, oil products, detergents AP 2 4/8 4 6
Heavy metals, oil products in sediments AP 3 4/6 3 6
Pesticides in water and sediments AP 4 3/5 1 6
Hazardous substances in biota AP b 3 1 6
Hazardous substances in water and sedimgnts AP 5 2 1/4 6
Other parameters AP 6 3 4 6
Phytoplankton AP 7 8 3/4 6
Benthic invertebrates AP 9 8 1 6
Other biological parameters AP 10 1/8 214 6
Hydrological parameters * AP 11 9 4 6
Morphological conditions AP 12 9 1 1

Explanation of the column numeration:

1 — analytical package, lists of parameters foheamlytical package are provided in Table 97

2 — number of monitoring sites (the lowest/highmsnber of sites where individual parameters
listed in Table 97 are monitored)

3 — annual number of samples/measurements/morgtexarcises in sites (minimum/maximum
number of individual parameters listed in Table. ®¥te: the number does not reflect the quantity of
samples taken in individual water horizons.

4 — frequency during a six-year monitoring cycle

Table 97. Parameters in each analytical packagedstal water bodies)

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

water temperature, salinity, transpay, oxygen concentration, pH, P total,
N total, NG-N, NO,-N, PQ;-P, NH,-N, SiO,-Si
AP 2 Heavy metals:
mercury, cadmium, copper, total chromium, zincgl|edckel,
oil products, detergents

AP 3 Heavy metals in sediments:
mercury, cadmium, copper, total chromium, nickeiczlead, arsenic;
oil products
AP 4 Pesticides in water and bottom sediments:

DDT and its metabolites, hexachlorocyclarex (alfa, beta, gama HCH)
endosulphane, endosulphane (alfa), aldrin, dieldendrin, hexachlorobenzene
(HCB)
AP 5 Hazardous substances listed in the Wastewsaagement Regulation approved oy
Order No. D1-515 of the Minister of the Environmeft8 October 2007 (Zin
2007, No. 110-4522)

AP 6 Other parameters:
suspended particles
AP 7 Phytoplankton:
species composition, abundance, biomass, chlorbahyl
AP 8 Macrophytes:
species composition, abundance, bottorerege, growing depths
AP 9 Benthic invertebrates:

species composition, abundance, biomass
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Analytical Lists of parameters
package
AP 10 Other biological parameters:
zooplankton (species composition, abundance, ggnder
AP 11 Hydrological parameters:
waves, currents
AP 12 Morphological conditions:
depth variation, composition of substrate
N Latvija # IV o~
. % ] \ o ! G Nemunas RBD
i =0 X
! — ~~ LI © Monitoring network of coastal
| [S)
! S
! g and transitional waters
3 81% iVentos UBR
/ Silo /
/ Cg S} 4
s }3 L4(‘\7 ¥
/ oS / BlendZiava
] S // § etingos raj
/ q:/ %
| /
1 /
I |Palanga
| /
! / i
| ]
© i‘ ,f / j l 3
~ | | o \'*' Lletuvos pajdrio upés
135 J' ! E( { \
~ | §S:
I i <3
< | 5¢
W \ | =
(1} | &
o 1\L £ ’\ g
b ¥ ( .l: i 7
e L = \\ 3
{ " \
o \& (O] g\
- \ = =
- N 9
| o |
| = ¢
@ | o } o
. Klajpedds raj. 2.
L
j |
| g
/ I
/ s
i /Q /
/ o |
‘/ \/.@/ y
/ sl S
/ I/ |
/ el
i N Siaurine K LIISIL[
/ 48 & mariydalis |
/ Js/ p Legend
L - f;§// ; @® Monitoring stations of coastal and transitional waters
\\\ /V/ /Y ~e~ Rivers
S / / /‘\ . { [ | Open Baltic Sea stony coast
\\\ / ‘/ (’f ® 4 ! [ ] Open Baltic Sea sandy coast
X’x\ 6 / //” Centrine Kursiy [ Plume of the Curonian Lagoon in the Baltic Sea
. g/ mariy dalis B Kiaipeda strait
7 / ® aipéda strai
- "] Northern part of the Curonian Lagoon
[ ] Central part of the Curonian Lagoon
"1 River basin districts (RBD)
[ ] River sub-basins
o 25 y A 7 l;l Baltic Sea
km " Curonian Lagoon (Russia)
© Environmental Protection Agency, 2008-2010. E:] National boundary
© National Land Service under MoA, SZNS GDB10LT, 2010. D Municipality boundaries

Figure 32. Monitoring sites for transitional andastal waters (including the territorial
sea)



156

Results of the status assessment of surface waterdes
Status of water bodies in the category of rivers ithe Nemunas RBD

158. New principles for the delineation of waterdias were proposed during the
development of the Nemunas RBD Management Plarorlotgyly, 584 water bodies in
the category of rivers were identified. The mospartant source of the assessment of
the ecological status of water bodies is waterityualonitoring data. However, the data
collected during the implementation of the MonmgriProgramme for 2005-2008 fails
to reflect the ecological status of all newly dehted water bodies to the required
extent, because the monitoring programme for tieksariod was developed in respect
of water bodies which had been delineated earlibus, not only the water quality
monitoring data was employed for the assessmenhefecological status of water
bodies in the category of rivers, but also matheabmodelling results and data on the
hydromorphological parameters for river beds.

The ecological status/ecological potential of tteexr bodies the water quality of which
was monitored from 2005 through 2008 was estaldisitethe basis of the monitoring
data. The assessment was made pursuant to theeraquis of the Methodology for the
Assessment of the Status of Surface Water Bodies.

The assessment of the ecological status of allneteies in the category of rivers was
also carried out employing simulated values of peters indicative of physico-
chemical quality elements and hydromorphologicahpeeters for river beds. Values of
parameters indicative of physico-chemical qualityneents were estimated with the
help of MIKE BASIN model upon evaluation of the peat pollution loads and average
hydrological conditions.

The assessment of the ecological status and ecalggotential of water bodies on the
basis of the monitoring data was followed by thedeiling of values of parameters for
physico-chemical quality elements and hydromorpickl parameters, and
comparison of the results obtained.

159. Analyses of the results were conducted in scadediscrepancies between the
ecological status/ecological potential evaluatedhmnbasis of the monitoring data and
the one assessed in accordance with the simulate@ss of parameters for physico-
chemical quality elements and hydromorphologicaapeeters. The final assessment of
the ecological status of a water body was perforagefbllows:

159.1. When the ecological status or ecologicatpidl| established on the basis of the
monitoring data was lower than the one establisheaccordance with the simulated

parameters for physico-chemical quality and hydnghological parameters, the final

assessment of the ecological status or ecologiot#npal of the water body was

performed using the monitoring data;

159.2. When the ecological status or ecologicatmixdl established 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.

160. 584 water bodies falling into the categoryrigérs were delineated within the
Nemunas RBD, the total length of which reachesinddy 195 km. Of these, 54 water
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bodies with the total length of 1 173 km were idfeed as HMWB, and 4 water bodies
with the total length of 40.2 km are artificial watbodies.

161. The assessment of the ecological status adrvisatdies (Figure 33) revealed that
the requirements of high ecological status are byetl02 water bodies within the

Nemunas RBD, the total length of which is 1 935 Kinis accounts for about 17 % of
all water bodies in the category of rivers. 135ewxdtodies accounting for almost 23 %
of all bodies are at good ecological status. Thal tength of water bodies classified as
being at good ecological status equals to 2 589Kme. largest group of water bodies
within the Nemunas RBD is the one where the ecoldgstatus is classified as being
moderate. Such water bodies total to 258, or 448d, their total length is 3 955 km.

Water bodies rated as having poor or bad ecologte#iis constitute a minor part in the
Nemunas RBD. Poor ecological status was identifie®6 water bodies with the total

length of 466 km, and bad ecological status — wafer bodies with the total length of
about 38 km. Accordingly, water bodies identifiesl lraving poor ecological status
account for mere 4 % and those having bad ecolbgtatus — about 1 % of the total
number of water bodies.

Maximum ecological potential was identified in 8taabodies in the Nemunas RBD
which are attributed to the group of HMWB. Thesdewxdodies account for about 1 %
of the total number of water bodies, and theirlteagth is 151 km. 13 water bodies in
the Nemunas RBD, or 2 %, with the total length 80 km are identified as having

good ecological potential. 22 water bodies idesdifas HMWB are classified as having
moderate ecological potential. These bodies acctam#t % of the total number of

water bodies, and their total length is 623 km.rRawlogical potential was found in 10
water bodies, which accounts for 2 % of the totainber of water bodies within the
Nemunas RBD, and their total length is 207 km. €heronly 1 water body rated as
having bad ecological potential, and its length.&km.

The ecological potential of three artificial waterdies with the total length of 32 km is
deemed to be maximum, one artificial water bodyilie length of 8 km was classified
as being at moderate ecological potential.

Poor ecological potential

Moderae ecologice
2%

potential
4%

Poor ecological statu
4%

Bad ecological stat
1%

Bad ecological potential
0.2 %

Moderate ecologic
status
45 %

L

High ecological status
17 %

High ecological potential
1%

Good eCO_|OgiCi Good ecological status
potential 23 %

2%

Figure 33. Ecological status and ecological poatiatssessment results for water bodies
in the category of rivers in the Nemunas RBD
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The analysis of factors determining the ecologstatus showed that the status of 146
water bodies (50 %) out of 289 ones the ecologitatlis of which is currently assessed
as being poorer than good fail to meet the requerdgs of good ecological status
because of the straightening of river beds. Theustaf 69 water bodies (24 %) falls
short of the requirements of good ecological stalus to water quality problems, 48
(17 %) — due to problems relating to the bed sttaiging and water quality, 20 (7 %) —
due to the impact of hydropower plants, 5 (1.7 %Jue to water quality problems and
the impact of hydropower plants, and 1 water b@d$ %) — due to both the impact of
HPP, bed straightening and water quality problems.

The ecological potential of 32 heavily modified emtbodies is lower than good
because of water quality problems, and the ecabgotential of 1 water body is
poorer than good due to the impact of a hydropghaant.

Moderate ecological potential of 1 artificial watewdy is determined by water quality
problems.

The distribution of water bodies identified as mayidifferent ecological status and
ecological potential within the basins and sub4imsif the Nemunas RBD is given in
Table 98 and demonstrated in Figure 34. The infaonapresented in the table
indicates that the best ecological situation i@ Minija, Jira and Zeimena sub-basins.
60-68 % of all water bodies in these sub-basind thke requirements of high and good
ecological status or maximum and good ecologictqel. The number of such water
bodies in the Sventoji and Merkys sub-basins staatdabout 56-57 %. The worst
situation is observed in the N&rs Sub-basin where the majority of water bodibaf t
is as much as 96 %, fail to meet the requirememtgydbod ecological status or good
ecological potential. The criteria for good ecotajistatus or good ecological potential
are not met by over 60 % of the water bodies in$ke8up and Dubysa sub-basins,
meanwhile the share of such water bodies in thesNerd Nemunas Small Tributaries
sub-basins and in the Lithuanian Coastal RiversnBascounts for over 50 %.



Table 98. Number of water bodies at different egwlal status and ecological potential in basin sulskbasins of the Nemunas RBD

Ecological status

. . High Good Moderate Poor Bad
Basin/sub-basin
No.of | Length, | . c\wg | Length, o orwe | Length | no orwe | LN | NG ofwB | Length, km
WB km km km km

Zeimena 14 274.7 2 9.5 9 85.0 0 0 0 0
Sventoji 37 627.2 9 131.1 34 314.9 1 19.5 0 0
Neris Small Tributaries 7 136.8 12 144.8 22 538.5 1 18.1 2 19.4
Newzis 0 0 1 14.7 33 650.3 15 254.1 0 0
Merkys 7 191.1 15 270.3 20 229.7 2 38.4 0 0
Nemunas Small
Tributaries 12 177.6 37 571.6 52 729.9 2 42.2 2 616.
Sedup 2 21.4 16 237.2 40 707.0 1 39.6 0 0
Dubysa 0 0 8 229.4 13 197.2 1 12.6 0 0
Jura 4 4.7 25 643.1 20 292.4 1 19.1 0 0
Minija 18 415.2 9 317.8 12 164.8 1 11.0 0 0
Lithuanian Coastal Rivers 1 36.5 1 19.7 3 44.8 1 611 1 1.7
Prieglius 0 0 0 0 0 0 0 0 0 0

Total: 102 1 955.2 135 2589.3 258 3954.6 26 466.11 5 37.7

Ecological potential
. . Maximum Good Moderate Poor Bad
Basin/ sub-basin
No.of | Length, | . e\wg | Length, | \o orwe | L€ | o orwe | LIt NG ofwB | Length, km
WB km km km km

Zeimena 0 0 0 0 1 13.8 0 0 0 0
Sventoji 0 0 1 8.7 1 21.5 0 0 0 0
Neris Small Tributaries 1 3.9 0 0 0 0 0 0 0 0
NewZis 1 5.2 1 25.8 10 204.9 10 207.4 0 0
Merkys 2 50.7 4 54.5 0 0 0 0 0 0
Nemunas Small Tributarie 2 29.4 1 4.9 2 237.4 0 0 0 0
Sesup 0 0 4 61.8 7 137.7 0 0 0 0
Dubysa 0 0 1 24.7 1 11.3 0 0 0 0
Jura 1 27.2 1 8.4 0 0 0 0.0 0 0.0
Minija 0 0 0 0 0 0 0 0 0 0
Lithuanian Coastal Rivers 4 46.5 0 0 1 4.7 0 0 1 8 1.
Prieglius 0 0 0 0 0 0 0 0 0 0

Total: 11 162.9 13 188.8 23 631.3 10 207.4 1 1.8
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Figure 34. Ecological status and ecological po&tmti water bodies in the category of
rivers in the Nemunas RBD

Having assessed the level of confidence in theogoml status and ecological potential
of water bodies falling within the category of nige high confidence was granted in
respect of the identification of the ecologicaltssaor ecological potential of 37 water
bodies, which accounts for 6 % of all water bodieshe Nemunas RBD. Medium

confidence in the status assessment has been djiantespect of 185 water bodies
(32 %), and low confidence — in respect of 362 whtglies (62 %).

The assessment of the chemical status of riverscasaiged out on the basis of the river
water quality monitoring data and with referencehe findings of the studgcreening
of hazardous substances in the aquatic environwielithuaniaconducted in 2006.

An analysis of all available information on concaatibns of priority hazardous,
hazardous and other regulated substances detectaceis led to the conclusion that
the rivers Neris, Nedzis, Nemunas and Akmena-Qramay be failing to achieve good
chemical status. At present, good chemical staagsleen attained in the remaining 574
water bodies.

An assessment of the ecological and chemical stdtwsiter bodies under the category
of rivers in the Nemunas RBD has demonstratedgbatl status or good potential has
been achieved in 261 water bodies in the category@rs, meanwhile 323 ones fail to
achieve such status.

Status of lakes and ponds in the Nemunas RBD

162. The ecological status of lakes in the NemWRBP was assessed on the basis of
the following three information sources:

162.1. national monitoring data;

162.2. data presented in the stuttlentification of Lithuanian lakes subject to
restoration and preliminary selection of restorationeasures for these lakes for
improvement of their status

162.4. mathematical modelling results.

163. When classifying the ecological status of sakiority was given to the national
monitoring data, that is, in case of availabilifynational monitoring data on indicators
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of the ecological status of a lake, the lake insgjoe was attributed to the status class
indicated by the monitoring data, meanwhile the etioty results and the findings of
the study were not taken into consideration.

In the absence of the national monitoring datagdakere classified into the ecological
status classes in accordance with the followinggppies:

Table 99. Principles for classification of the exgptal status of lakes

m(?(tjaetllljii;(r:g.sa(l)ts Status according to the study data Final status
non-problematic lake high
naturally eutrophic/of stable status, under anthgemic
high pressures good
problematic/at critical status moderate
non-problematic lake good
naturally eutrophic/of stable status, under antbgamic
pressures good
good problematic/at critical status EEEEE
high | good problematic — naturally old good
non-problematic lake good
naturally eutrophic/of stable status, under antbgemic moderate
pressures
moderate problematic/at critical status EEEEE
non-problematic lake good
naturally eutrophic/of stable status, under anthgemic moderate
poor pressures
problematic/at critical status poor

In accordance with the above-mentioned principles the classification of the
ecological status of lakes, 64 lakes out of 23#dakith the surface area over 0.5%km
lying within the Nemunas RBD should be identified being at risk. No data is
available on the ecological status of two lakesli&s andUdrija) (there is no
monitoring data, ecological status was not simdldekes are not mentioned in the lake
study), hence their status was established ondhbis lof expert judgement. At present,
the ecological status of G#is andUdrija is assessed to be good; they have been
included in the extensive surveillance monitoringtwork and their status will be
revised after monitoring.

The ecological status of 17 lakes is classifiethigh both according to the monitoring
data and modelling results and the findings of shedy on lakes. 14 of them are
proposed to be included in the network of intensarel extensive monitoring of

reference conditions (7 lakes for each type of noomg). As regards the remaining 3
lakes (Dringis, Margis, Metelys), their water qtalindicators comply with the

requirements for high ecological status, but tHakes have been affected by different
anthropogenic impacts (lowering of the water leviatensive fish breeding and

commercial fishing, urbanisation of shores) andsttiail to meet the criteria for

reference status.

The ecological potential of ponds within the NemauRBD was assessed on the basis
of the national monitoring data and modelling resulWhen classifying ponds into
ecological potential classes, priority was givertite national monitoring data, that is,
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in case of availability of the national monitorid@ta on indicators of the ecological
status of a pond, that pond was attributed to ttidogical potential class indicated by
the monitoring data. The modelling results wereduse determining the ecological
potential of a pond only if no monitoring data veasilable.

In accordance with the above-mentioned principles the classification of the
ecological potential of ponds, 26 ponds out of a2owith the surface area over 0.5
km? situated in the Nemunas RBD should be identifisdbaing at risk; no data is
available on the status of 1 pond (Jurggmond). The ecological potential with no data
available has been established on the basis ofrtepmigement. The pond has been
included in the surveillance extensive monitoriregwork. Its ecological potential will
be revised after monitoring and is currently asséss good.

An assessment of the ecological status and ecalogiatential of lakes and ponds

showed that at present 112 water bodies in the NasRBD are meeting the

requirements for high ecological status, 57 watatids are at good ecological status,
56 — at moderate, and 8 — at poor ecological stdagimum ecological potential was

determined in 6 water bodies, good ecological ga@kwas observed in 11, moderate —
in 17, and bad ecological potential — in 9 bodiewater.
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Figure 35. Ecological status and ecological pottmti lakes and ponds in the Nemunas
RBD

High confidence was granted to the identificatibthe ecological status and ecological
potential in respect of 51 water bodies, which aotdor 18 % of all water bodies in
the Nemunas RBD. Medium confidence in the stataesssnent was granted in respect
of 49 water bodies (18 %), and low confidence respect of 176 water bodies (64 %).

Monitoring of hazardous substances was conductdy ianlakes and ponds of the
Nemunas RBD where exceedance of the MAC of thebstances had been expected.
Measurements show that concentrations of hazarsldustances in monitored lakes and
ponds do not exceed the established environmeunddity standards, that is, all of them
are at good chemical status. Consequently, itssraed that good chemical status has
been achieved in all water bodies in the categbtgkes in the Nemunas RBD.



163

An assessment of the ecological and chemical stdtuster bodies in the category of
lakes and ponds in the Nemunas RBD demonstratédytioal status or good potential
has been achieved in 186 water bodies in the s#iEbory, meanwhile 90 ones are
failing such status. The results of the assesswifetiite status of surface water bodies
within the Nemunas RBD are demonstrated in Fig86e89.
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Status of transitional and coastal water bodies ithe Nemunas RBD
Ecological status

164. The ecological status of transitional and tadagaters in 2008 was assessed on the
basis of the national monitoring data obtained frbrmmonitoring sites and following
analyses of physico-chemical and biological wateality elements. The following
parameters indicative of physico-chemical elementautrients — were used: total
phosphorus, total nitrogen and water transparetheylétter was applied only to coastal
water bodies); parameters indicative of biologicplality elements: taxonomic
composition, abundance, biomass (chlorophg)l of phytoplankton, taxonomic
composition and abundance of zoobenthos (averagwemof species in a sample),
taxonomic composition and abundance of fish fauaeerfage abundance of the
gudgeon). Ecological potential was assessed onlythen basis of water quality
parameters. Monitoring of macro algae and angiosperunder the National
Environmental Monitoring Programme was carried iouR007, the assessment of the
ecological status considered the values of suciinpeters as the maximum depth of the
occurrence oFurcellaria lumbricalisandPotamogenotacea@otamogeton The level

of confidence in the assessment of ecological Sttological potential was established
in accordance with the Rules of Classificationha&f Ecological Status.

Good ecological status was not observed in indalidoonitoring sites. Moderate status
was registered in 13 sites (76.5 %) and poor —site€s (17.6 %). In one site ecological
status was not subject to classification.

The data from individual monitoring sites reflette overall status of a water body in
question. The data of the National EnvironmentalnMwing of 2008 indicates that
coastal water bodies and transitional waters (théharn part of the Curonian Lagoon,
the plume of the Curonian Lagoon in the Baltic Smaj Klaigda Strait, which is a
HMWB) were of moderate ecological status/moderatdagical potential (the level of
confidence in the assessment of the ecologicalsgtatological potential — medium or
low), meanwhile the central part of the Curoniamgd@n, which belongs to transitional
waters, was at poor ecological status (the levelaoffidence in the assessment of the
ecological status — high). In all cases ecologstalus (ecological potential) lower than
good was indicated by the values of both biologicdicators (one of them) and general
data (nutrients, water transparency) (Figures 40-41
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Chemical status

165. The chemical status of transitional and coasgers (including the territorial sea)
was assessed on the basis of the national momjtdata of 2005—-2008 and the findings
of the studyScreening of hazardous substances in the aquaticoement of Lithuania
conducted in 2006. The monitoring data of 2008 shdhat the annual average
concentration of zinc exceeded the MAC (100 pugilyan one place of transitional
waters — in the central part of the Curonian Lagfnrthe vicinity of Nida). However,
such high average annual concentration of zinc negsstered as a result of a single
measurement (in autumn).

Average annual concentrations of copper during viddal monitoring years in
Klaipéda Strait and Curonian Lagoon exceeded the MACallirmonitoring sites in
these water bodies). In 2008 (in the Curonian Lagealso in 2007), however, none of
the water bodies exceeded the established MACdioper (MAC 10ug/l) (Figure 42).

Concentrations of oil hydrocarbons were randomlgeexiing the MAC in all water
bodies during the monitoring period. However, thesufts do not indicate any
substantial pollution of an individual body of wafthe exceedances in the water bodies
were random both from the point of view of placd &me).

The findings of the projectScreening of hazardous substances in the aquatic
environment of Lithuanisshow that the port water area faces water pohutioth
di(2)ethylhexyl phthalate (its concentrations extazbthe currently applicable MAC of
0.1 pg/l in all sites and varied within the limits of13. and 1.27ug/l in individual
monitoring sites), organotin compounds (the corre¢iohs measured in surface water
in the neighbourhood of Klagda cardboard company Klagos kartonas were 0.011-
0.012 pg/l, (MAC 0.001 pg/l); large concentration of these compounds wdse a
detected in bottom sediments), and nickel (in botteediments). Monitoring of
tributyltin was also carried out in August 2008.eThesults showed that the largest
concentrations of TBT in bottom sediments were aetkin the inlet canal of Klaépla
Strait (8.8 ng/kg DW), at MalkBay (57 png/kg DW.) and in the dumping area (2.3
ng/kg DW), meanwhile those in the stations situatettie open sea, in the plume of the
Curonian Lagoon in the Baltic Sea and in the sautlpart of the Baltic coast where
within the limits under the methodology used (1dikg DW).

Exceedances of copper concentrations in 2005-2008

O Klaipeda Strait

sites

B Curonian
Lagoon

O P N W ~ O

MAC MACnot MAC MACnot MAC MACnot MAC @ MAC not
exceeded exceeded exceeded exceeded exceeded exceeded exceeded exceeded

Number of monitoring

2005 2005 2006 2006 2007 2007 2008 2008

Figure 42. Exceedances of copper concentratio2605-2008
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Article 3(2) of Directive 2008/105/EC on environnt@nguality standards in the field of
water policy says that Member States may opt tdyagpvironmental quality standards
(EQS) for bottom sediments and/or biota insteadhef EQS for water. In future, it
would be wise to establish EQS for bottom sedimemtd/or biota because of the
pollutant tendency to accumulate in these envirarieleomponents and slower change
in their concentrations (as compared to water), ctvhivould enable a more
comprehensive analysis of the chemical status efethvironment and tendencies in
pollutant changes.

The chemical status of a water body fails to méet driteria of good status if the
concentration of at least one hazardous substaxceeds the maximum allowable
concentration. The summarised monitoring data shthas Klaipggda Strait fails to
achieve good chemical status (Figure 43). Unfotelga sources of pollution with
hazardous substances cannot be identified due ddagle of information; besides,
exceedances of concentrations were registereceirrtire water body and not in one
locality. The water area of Klatida Straits accumulates not only pollutants whickeha
entered the water as a result of port activitied mawvigation but also those transported
hereto with river waters from land (municipal wagtesticides, etc.). For the purpose of
further collection of data on pollutant concentva and tendencies of their change, the
current monitoring activities should be continued #he monitoring programme should
be supplemented with new substances the availafiamation on which is scarce but
nevertheless indicates the occurrence of thosdaudes. Supplementary measures for
the achievement of good chemical status also iechedision of the Rules of IPPC
permits for municipal wastewater in relation to igation activities.

Status of a water body is determined by the poofets ecological status/ecological
potential or chemical status. As a result, the whtaly is then classified as of good
status or failing good status. Analyses show thatdcological status and ecological
potential of Lithuanian transitional and coastalteva fail the good status and good
potential requirements.
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The results of the complete assessment of the claéamnd ecological status of surface
water within the Nemunas RBD are demonstratedgnries 36-39
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SECTION Il. GROUNDWATER

Groundwater monitoring programme

166. The monitoring system of groundwater in Lithi@aaconsists of three levels:
national level, municipal level and the level oforomic entities. The Lithuanian
Geological Survey conducts national groundwateritodng and approves monitoring
programmes developed by economic entities, evauatenitoring findings, and
provides proposals on environmental measures.

167. National monitoring of groundwater is intended continuous monitoring of
groundwater status throughout Lithuania. The mabjeaives of the national
monitoring are modified depending on the prioritlesl down in the environmental
policy. At present, monitoring is carried out om thasis of the National Environmental
Monitoring Programme for 2005-2010 (Zir2005, No. 19-608). Its key objective is to
collect data which would enable assessment oftdtessof groundwater resources and
change thereof according to the requirements of Weter Framework Directive
(2000/60/EC), Groundwater Directive (2006/118/EChd a Nitrates Directive
(91/676/EC).

The majority of the stations consist of one bord-weuch wells have been drilled
specially for groundwater monitoring, meanwhile moring of confined aquifers is
usually carried out in development wells of smatlifields.

With a view to assess impacts of land use on shall@mundwater resources, groups of
wells located in a small area, under the same hgdodogical conditions but in sites of
different land use, are used. A group usually ciasif two to four wells.

Well clusters, which are wells specially drilleddraquifers situated at different depths,
are intended for the monitoring of all main aqusfeomprising fresh water column and
their interaction. A well cluster usually consisfsgwo to four wells.

The monitoring network is denser at the Lithuarfalish border where cross-border
groundwater monitoring is being conducted.

National monitoring is conducted according to aksgoslan approved every year, which
consists of activities of monitoring of the grourater table and quality. As from 2005,
the groundwater table has been measured once w&itlhathe help of electronic sensors
located in 75 bore-wells. The majority of wells fmoundwater table monitoring — 61
wells — are intended for shallow groundwater, 6lsvel for Quaternary intermoraine,
and 8 wells — for Pre-Quaternary confined aquifémsother wells, the groundwater
table is measured during samplings. 280 wells hHasen included in the National
Monitoring Programme for 2005-2010: 179 monitorimgells from the previous
monitoring network and 101 development wells of kmvallfields.

Monitoring of groundwater quality and of groupstbé individual indicators thereof is
conducted observing the principle of rotation: wagampling is more frequent in a
shallow aquifer the composition of which is chamggmore rapidly, and less frequent —
in confined aquifers. Such specific chemical comgmis as organic compounds,
pesticides, metals the concentrations whereof ioumpwater are very low are
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monitored once in a five years (Table 100) in welleere these components are likely
to be detected.

Table 100. Monitoring of groundwater quality in Z0RP008

Parameters Units Years
monitored Aquifer type 2005 2006 2007 2008
shallow 88 39 83 66
General chemical wells Q confin_ed 12 2]
parameters + pQ confined 5 9
biogenic componentg Total 1052280 39280 112P80 | 66/280
stations 88 35 86 54
. wells 24/280
Microelements - shallow
stations 24
Pesticides well_s shallow 107140
stations 10

168. Municipal groundwater monitoring onducted in accordance with approved
General Regulations for Municipal Environmental Moring (Zin., 2004, No. 130-
46801) in the territories assigned to respectiveninipalities and is intended for the
monitoring of the status of the natural environmantd its components (including
groundwater) and their interaction, as well as s®mwvent and forecasting of
anthropogenic pressures. Groundwater monitoringrdaty to approved programmes
is currently conducted only in 7 municipalitiesa8iiai city — from 2000, Alytus town
and Druskininkai — from 2001, Parigys city and Kaunas city — from 2005, Vaa
town — from 2006, and Vilnius city — from 2007.

169. Monitoring by economic entities is conductedrder to establish the amount of
pollutants discharged and emitted from sourcescohemic entities and impacts of
economic activity on the natural environment, ameérisure reduction of such pollution
or other negative impacts. Groundwater monitorsxghandatory for groundwater users
(wellfields) and entities engaged in economic aiéis which are on the list of potential
polluters. Groundwater monitoring is conducted loa basis of individual monitoring

programmes developed for each economic entity foereod of 3-5 years. Monitoring

programmes are coordinated with regional envirortalgorotection departments and
approved by the Lithuanian Geological Service. Nmmg results are also submitted to
the said institutions and stored in the databastdeed.ithuanian Geological Survey.

170. Economic entities can be classified into twougs according to the character of
their activity and impact on groundwater and, cousatly, on the basis of respective
monitoring requirements: potential polluters andugrdwater users (wellfields). In the
group of potential polluters, the most active mamitg is conducted in the environment
of petrol stations and storages of oil productsrimyuthe last couple of years, more
intensive monitoring activities have been obserivethe animal husbandry sector. The
highest total number of new economic entities jugnihe groundwater monitoring

networks was registered in 2003-2004, meanwhilesatlly this number has been going
down. 880 economic entities were conducting growatdwmonitoring under approved

programmes, the programmes of another 95 econamiices have expired and should
be extended.

Results of monitoring by economic entities are vienportant for assessments of the
ecological status of territories and decisions @nimprovement. Information about
pollution identified is provided to regional enwmmental protection departments.
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Monitoring data of economic entities enables botlewaluate impacts by each of them
and contributes to assessments of regional changes.

In Lithuania, all wellfields abstracting more thd® nt a day must account the
abstracted amount, and those abstracting more 188nn? a day are subject to
monitoring of the quantity and quality of groundesatresources. In 2008, 1052
abstraction sites performed accounting of the abstm, and groundwater monitoring
was carried out by 254 water abstraction sites.

Monitoring of groundwater in the Nemunas RBD
Groundwater monitoring network in basins and sub-bain of the Nemunas RBD

171. Status of shallow groundwater in the Nemun&® Rs monitored in national
monitoring wells and wells of economic entities.eThational monitoring wells are
distributed rather evenly but their density is lawd varies between 0.1 and 0.3/100
km? in individual river catchments. The monitoring wetk of economic entities is
much denser but scattered, with most of the sitestéd in towns and cities. A general
overview of the groundwater monitoring network lne tNemunas RBD is provided in
Table 101 and Figure 44.

Since groundwater monitoring conducted for rivesibalistrict management purposes
should reflect impacts of pollution at the regionalel, the monitoring wells of
economic entities situated in urbanised territowese eliminated from the table below.

Although the density of the national monitoringwetk in the Nemunas RBD is low, it
becomes much higher upon inclusion of the systeimecanomic entities therein thus
totalling to 1.5-4.0 monitoring wells/100 KmThe density of the network in the
Lithuanian Coastal Rivers Basin is as high as 18@knf (Tables 101-102).

Table 101. Shallow groundwater monitoring netwerkasins and sub-basin of the
Nemunas RBD

L Number of wells/100
_ | sub-basin Number of monitoring wells Kk
Basin/sub-basin 100 knf :
area . economic .
national . total national total
entities
Lithuanian 1 004.64 10.0 2 323 325 0.20 32.3
Coastal Rivers
Klaipéda city 97 1.0 200 200 206.2
Sub-basin
(without towns) 907.64 9.1 2 123 125 13.8
Dubysa 1 965.38 19.7 3 17 20 0.2 1.0
Jara 4 004.93 40.0 4 105 109 0.1 2.7
Taurag town 49 49
Sub-basin 4 004.93 40.0 4 56 60 1.5
(without towns)
Merkys 3724.73 37.2 8 71 79 0.2 2.1
Minija 2 939.99 29.4 9 110 119 0.3 4.0
Nemunas Small| g g5 59 89.6 9 359 368 0.1 4.1
Tributaries
Kaunas city 110 1.1 87 87 79.1
Alytus town 40 0.4 46 46 115.0
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L Number of wells/100
_ | sub-basin Number of monitoring wells Kkm?
Basin/sub-basin 100 knf :
area . economic .
national . total national total
entities

Sub-basin
(without towns) 8 810.22 88.1 9 226 235 2.7
Neris Small 418721 | 419 10 344 354 0.2 8.5
Tributaries
Vilnius city 400 4.0 170 170 42.5
Kaunas city 30 0.3 31 31 103.3
Sub-basin
(without towns) 375721 37.6 10 143 153 4.1
Newezis 6 119.23 61.2 6 236 242 0.1 4.0
Panegzys city 50 0.5 64 64 128.0
Siauliai city 20 0.2 31 31 155.0
Sub-basin 6 049.23 60.5 6 141 147 2.4
(without towns)
Sesut and 4678 46.8 12 186 198 0.3 4.2
Prieglius
Marijampok 30 30
town
Sub-basin
(without towns) 6 049.23 46.8 12 156 168 3.6
Sventoji 6 789.11 67.9 10 100 110 0.1 1.6
Utena town 15 15
Sub-basin

: 6 789.11 67.9 10 85 95 1.4
(without towns)
Zeimena 2 789.56 27.9 3 22 25 0.1 0.9
Total: 76 1873 1949
average 0.2 6
average in 118
towns and cities
average in areas 3.4
without towns )

Table 102.Density of shallow groundwater monitonmgjls in basins and sub-basins of

the Nemunas RBD (excl. monitoring wells in towns)

. . Number of wells per 100 km
Basin/sub-basin - —

national monitoring total

Lithuanian Coastal Rivers 0.20 13.8
Dubysa 0.2 1.0
Jiura 0.1 1.5
Merkys 0.2 2.1
Minija 0.3 4.0
Nemunas Small Tributaries 0.1 2.7
Neris Small Tributaries 0.2 4.1
Newzys 0.1 2.4
Sedup and Prieglius 0.3 3.6
Sventoji 0.1 1.4
Zeimena 0.1 0.9
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Network of monitoring of confined aquifers in groundwater bodies of the Nemunas
RBD

172. The network of monitoring of confined aquifergroundwater bodies identified
in the Nemunas RBD is presented in Table 103 agdr&i45.

Table 103. Monitoring network for confined aquifenghe Nemunas RBD

Number of monitoring sites Number of 25|tes/ 100
Groundwater Are? 10(3 km
body km® | km™ 1 National |\ yderge | Totar | NAtional o
monitoring monitoring
GWB of Upper-
Middle Devonian 11180 | 111.8 32 25 57 0.2 0.5
deposits
Stipinai GWB of
Upper Devonian 3411 34.11 8 5 13 0.1 0.4
deposits
GWB of Permian-
Upper Devonian 1005 10.05 3 8 11 0.8 1.1
deposits
GWB of Upper-
Lower Cretaceous 8 351 83.51 22 45 67 0.5 0.8
deposits
GWB of Quaternary
deposits of South- | 19 600 196 51 48 99 0.2 0.5
Eastern Lithuania
GWB of Western
Samogitian 4 388 43.88 7 18 25 0.4 0.6
Quaternary deposits

Confined aquifers are monitored in wells of nationgonitoring and in wells of

economic entities (wellfields). It should be notedt the national monitoring network
also covers the wells of small wellfields, and omlyfew wells have been drilled
specially for the monitoring purpose. If requiréide monitoring network can be easily
expanded by including wells of the wellfields inlensant areas. However, special
monitoring wells are required in groundwater bodpegentially at risk in order to

observe whether a wellfield in question has be&ttdd by water abstraction activities.

The main objective of monitoring would be to assasd control the optimal volume of
groundwater which can be abstracted in a specifdfield without incurring any
significant impact on the water quality and staiftithe aquifer.

An optimal network for groundwater monitoring shdbutonsist of at least three
monitoring wells, two of which would be intendedr fthe monitoring of potential
changes in the chemical composition of groundwatgiside the boundaries of the
wellfield, and the third one, located in the wellfl itself, would control the quality of
the abstracted water.
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Status of groundwater

173. In 2008, the national groundwater monitorirgsveonducted under the National
Environmental Monitoring Programme 2005-2010.

Groundwater samples were taken only in the shadlquifer, once a year, in April-May.
120 samples were taken for a brief chemical aralgsid identification of biogenic
elements and COD. The elements analysed in thervgamaples were as follows:
general chemical indicators (total hardness, nunebgermanganate and bichromate),
the main anions (Cl, SO HCG;, CQ,), cations (Ca, Mg, Na, K), and biogenic
components (N& NOs;, NHy, PQy). The data obtained characterises the chemidaissta
and quality of shallow groundwater which is formedder different natural and
anthropogenic loads. Also, 11 samples we taketh®analysis of chloro-and phospho-
organic- and triazine-pesticides. The pesticidelyasisa results showed that there are
almost no pesticides in shallow groundwater undediions of diffuse pollution. The
concentrations of all pesticides in ten samplesv@wver than their detection limit.

Following the monitoring and other research dakte tlominating quantitative and
chemical status of groundwater bodies in the NemRBD is good (Figures 46-47).
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SECTION IIl. MONITORING PROGRAMME FOR AREAS IMPORTA NT FOR
THE CONSERVATION OF HABITATS AND BIRDS

174. Pursuant to Order No. 695 of the Ministerhed Environment of the Republic of
Lithuania of 31 December 2002 on the approval @& khonitoring Programme for
Areas Important for the Conservation of Habitats &irds (Zin, 2003, No. 4-16}
monitoring in all areas important for the conseratf habitats and birds established
in the Republic of Lithuania must be carried outilevhimplementing Directive
92/43/EEC on the conservation of natural habitatd af wild fauna and flora and
Directive79/409/EEC on the conservation of wilddisir

The objective of monitoring is to ensure collectmiinformation on the status of and
changes in the status of areas important for thserwation 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 decisionsseacg for the conservation of
protected natural habitats and species of faundlooa. The monitoring of areas
important for the conservation of habitats and diisl supervised by the State Service
for Protected Areas under the Ministry of the Eanment.

The status of and changes in the status of nahatitats under protection in areas
important for the conservation of habitats and &de observed in accordance with an
approved action plan. The category of surface wadelies within the Nemunas River
Basin District that are subject to monitoring pansuto the requirements of the Water
Framework Directive includes the following: (1) nmer habitats, (2) river estuaries and
lagoons, (3) lake habitats, and (4) river habiféhe frequency of the habitat monitoring
must be at least every 3 years. The indicatorsestifp monitoring include the
following: physical and chemical characteristics vaditer, variety and abundance of
typical organisms, bottom morphology (only in marirhabitats), structure and
distribution of plant communities (except for marihabitats). The scope and topics of
the monitoring programmes differ depending on aguted area in question, varying
from vary narrow programmes (e.g. monitoring oferst) to very wide ones (e.g.
monitoring and assessment of the status of theitocaites of plants included in the
Red Book of Lithuania).

Pursuant to paragraph 10 of Order No. 695 of theistBr of the Environment of the
Republic of Lithuania of 31 December 2002, certaidividual parameters of the
monitoring of natural habitats or protected spe¢s&sh as physical, chemical, dynamic
characteristics of water, etc.) are not establisivedn necessary and reliable data is
obtained while carrying out monitoring in theseaar@einder other parts of the National
Environmental Monitoring Programme. In such casenitooing of areas important for
the conservation of habitats and birds and momi¢pof the status of surface water
bodies (which is carried out by the Environmentadtéction Agency and the Marine
Research Centre in accordance with the requiremehtshe Water Framework
Directive) partially overlap both in respect of tharameters subject to monitoring and
the frequency of monitoring, that is, their objees are the same. The network of
monitoring of the protected areas in the Nemunab RBlemonstrated in Figure 48.
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CHAPTER VI. ENVIRONMENTAL OBJECTIVES FOR SURFACE WA TER
BODIES AND GROUNDWATER WELLFIELDS

SECTION I. GENERAL WATER PROTECTION OBJECTIVES FOR
SURFACE WATER BODIES

175. Pursuant to Article 4 of the WFD and the Lawhe Republic of Lithuania on
Water, the Member States shall achieve compliaritie tve established standards and
water protection objectives not later than by 20Ibe key WFD objectives are to
prevent deterioration of status in all bodies afate water and to achieve good status
for all water bodies and good ecological poterfbalartificial and for heavily modified
water bodies. The normative requirements to achgonaed status in water bodies are
stated in WFD, Annex 5The values of the biological quality elements foe surface
water body type show low levels of distortion riésglfrom human activity, but deviate
only slightly from those normally associated wikte tsurface water body type under
undisturbed conditions”lt is up to the Member States to define and spettigse
acceptable deviations from the reference conditidxrs intercalibration between the
Member States facilitated by the Commission shathldish a common boundary
between good and moderate status (WFD, Annex 3,.1.4

As already mentioned in the introduction to thiamplfor the purpose of reaching a
balance between the needs of human economic &divand water protection
objectives, a number of derogations have been geadvior in the WFD, including
postponement of the objective and establishmeatle$s stringent objective for reasons
of technical feasibility, disproportionate costafural conditions, or pollution which is
too high, if achievement of good status would inreosevere negative socio-economic
consequences which cannot be avoided by any oi@fisantly better environmental
options.

SECTION II. GOOD STATUS REQUIREMENTS FOR SURFACE
WATER BODIES

Rivers
Biological elements

176. Classification systems applicable to the egiold status assessment in Lithuanian
rivers have been developed (adapted) only for bentivertebrates (Danish Stream
Fauna Index; DSFI) and fish (Lithuanian Fish Ind&El). Based on relationships
between the values of LFI and DSFI as well as ome thater quality and
hydromorphological elements supporting the biolagielements, threshold values
DSFI< 5 and LFI<0.71 have been identified deviation from which veboiean lower
than good ecological status.

Physico-chemical elements

177. The general physico-chemical elements whicke lhe most considerable impact
on the status of the biological elements in riviekdude BOD, total phosphorus, P-
PQy, total nitrogen, N-NE, N-NO;, and Q. The following average annual values of the
parameters for the water quality elements have bdentified to represent good
ecological status of rivers which should be achdewerivers by 2015:



186

Table 104. Parameter values of water quality elésien rivers

BOD,, mgOJ/L <33
Piotar Mg/l <0.14
P-PQ, mg/l <0.09
Ntotalr mg/l <3.0
N-NH,4, mg/l <0.2
N-NO3, mg/l <2.3
0,, mg/l® >6.5 (Type-2 rivers)>7.5 (rivers of other types

Hydromorphological elements

178. Pursuant to the WFD implementation guidelities,hydromorphological elements
are taken into account only for the purpose of tifigng water bodies at high status or
maximum ecological potential. If the ecologicaltstgaof a water body is lower than
high according to the parameters indicative of hieogical elements, meanwhile the
parameters indicative of the physico-chemical amehdcal elements do meet the high
ecological status or maximum ecological potentefuirements, the values for the
hydromorphological elements are deemed to meetettpgirements set for the relevant
status/potential of the biological elements, tlstthe ecological status or ecological
potential of the water body is not additionallysddied on the basis of the parameters
for these elements (assignment of the water body gtatus/potential class lower than
high is based only on the values of the paramételisative of the biological quality
elements). In other words, an analysis of potentmlises of why values of the
parameters indicative of the biological elemeniisgaod ecological status or ecological
potential would be limited to establishment (knadge) of whether the parameters
indicative of the hydromorphological elements hakanged or not. On the other hand,
the characterisation of the requirements for goomogical status to be aimed at and
provision of adequate measures has involved formonl@f criteria for good ecological
status according to the hydromorphological elements

179. Current data on aquatic organisms indicatas decrease in the water flow by
more than 30 % leads to less than good status whti@qorganisms. 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 the
water flow can have a significant impact on théustaf aquatic organisms (e.g. when
water is accumulated or retained in ponds consdutdr HPP or other purposes, and
the natural yield is not let pass, or in the ev&mdrp and significant variations in the
water yield when water is discharged from the psituiated on or connected to a river
bed). All these factors should be included in taggory of changes in the quantity and
dynamics of the water flow. Hydrological parametefsrivers are deemed to be
meeting the good status requirements when theilaten from the natural values of

the mean of 30 days 830 %.

180. Straightened rivers with a slope less thanni/lkm which flow over urbanised

territories of the Nemunas RBD have been identissdHMWB. Other straightened

rivers have been classified as water bodies ateriglecting self-restoration of the river
morphology in the long run. It is rather difficuldb establish when morphological
conditions ensure good ecological status accortbnipe biological elements because
this also depends on individual characteristica n¥er in question.

181. The common goal would be to ensure at leasiafpya natural conditions when:
181.1. natural riparian vegetation covet® % of the stretch length;
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181.2. the cross-section of the bed is semi-ngtuin&@ bottom relief exhibits clear
features of heterogeneity (the stretch contain$ Isballow and deeper places which
determine changes in flow velocity and soil compos);

181.3. the form of the shoreline is heterogeneuwit, coves or obstacles for the flow
where flow velocity and/or direction is bound taaclge).

182. It is rather difficult to describe the aspiteria for river continuity which would
serve as a ground for concluding on conformityasiufe to conform to the good status
requirements for biological elements, without takinto account hydromorphological
changes conditioned by artificial barriers (impoon&hts). Artificial barriers are most
damaging for populations of migratory fish (mignatifrom the sea to rivers or within
river catchments). Every artificial barrier and uéisg altered hydromorphological
characteristics of the river above the barrier l&aeither complete disappearance of
migratory fish upstream of the barrier (fish whichgrate from the sea to rivers), or
significant reduction of resources of certain fighe (fish which migrate within river
catchments). Even fish passes do not prevent rieduct migratory fish resources, or
complete disappearance thereof, due to disturbedodaction (loss of spawning
grounds and selective passing capacities of fiskg® not all fish manage to pass both
towards the upper and lower reaches of the rivieaking into account the above-said,
the objective is to improve the conditions for fishigration in places with current
artificial barriers in rivers where migratory figte living today or are known to have
lived earlier.

Chemical status

183. Concentrations of hazardous substances inr wedg not exceed the maximum
allowable concentrations (MAC) set in the Wastewatbanagement Regulation

approved by Order No. D1-236 of the Minister of #avironment of the Republic of

Lithuania of 17 May 2006. So far, no MAC have bestablished for hazardous and
priority hazardous as well as other regulated sulegts in bottom sediments.

Lakes
Biological elements

184. A classification system for the identificatiohthe status of lakes in the Nemunas
RBD has been completely developed only in respkttteoparameters for chlorophwyll
(which characterises the status of phytoplanktdhg values for good status in lakes to
be aimed at are as follows:

Table 105. Pursued parameter values for phytopdanikir good status in lakes
Parameter Parameter values
Chlorophyll a (mean of the EQR of the averape
annual value and the EQR of the maximum value

<0.33

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

Physico-chemical elements

185. The general physico-chemical elements whicle llae most significant impact on
the status of the biological quality elements ikek are total nitrogen and total
phosphorus. The average annual values for the gqaigbiemical quality elements
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characterising good ecological status of lakes lwiklwould be attained in lakes by 2015
are as follows:

Table 106. Pursued parameter values for physicotida¢ quality elements for good
status in lakes

Parameters Type-1 and Type-2 lakes: Types-3 lakes:
Total P: <0.06 mg/l <0.05 mg/l
Total N: <1.8 mg/l <1.2 mg/l

Hydromorphological elements

186. When the ecological status or ecological gakof a water body is lower than
high according to the parameters indicative of dgalal elements, meanwhile the
parameters indicative of physico-chemical and chamélements do meet the high
status requirements, the values for hydromorphobdgelements are deemed to be
meeting the requirements set for the relevant stadtential of the biological elements.

Classification systems for the identification oé tbtatus of lakes in the Nemunas RBD
were developed only in respect of phytoplanktonictvlis more sensitive to changes in
water quality. Systems in respect of biological Igyaelements which should be the
most sensitive to changes in lake hydrology andpimaogy, that is, macrophytes and
fish, have not been completed yet. However, ithis teaction of these biological
elements to hydromorphological changes that theerai for good ecological status
according to hydromorphological quality element®witd be based on. There are
examples in the Nemunas RBD when decrease in ther vevel of a lake resulted in
destruction of a variety of fish species (e.g. lakeelts disappeared in Lake Dringis (the
Zeimena Sub-basin), or change in the structurefishacommunity (Lake Salnaitis; the
Zeimena Sub-basin). Yet, this data is not sufficienbe able to characterise pursued
values of the ecological status according to therarpaters indicative of
hydromorphological quality elements which ensuredyecological status according to
the values of the parameters for biological quastgments. Since changes in the
parameters for hydromorphological quality elementthe majority of lakes within the
Nemunas RBD are relatively low, the pursued vaklesuld be the same as the values
which meet the requirements for high ecologicalusta

Chemical status

187. Concentrations of hazardous substances inr wadg not exceed the maximum
allowable concentrations (MAC) set in the Wastewatbanagement Regulation
approved by Order No. D1-236 of the Minister of thevironment of the Republic of
Lithuania of 17 May 2006. So far, no MAC have bestablished for hazardous and
priority hazardous as well as other regulated sulests in bottom sediments.

Transitional and coastal waters

188. Only preliminary values to be aimed at wettaldshed for parameters indicative
of certain biological elements (e.g. total biomadsphytoplankton) in respect of

transitional and coastal water bodies, with theapwaters currently being tested.
General physico-chemical quality elements whichehtlhe most significant impact on

the ecological status in transitional and coasttiewbodies are total nitrogen and total
phosphorus. The values of parameters for biologindl physico-chemical water quality
elements characterising the ecological status afsttional and coastal water bodies
which should be attained by 2015 are provided ibld&107-108.
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Table 107. Pursued parameter values for good ecalogtatus in transitional water
bodies by biological and physico-chemical qualigneents

ECOLOGICAL STATUS

Parameters Plume of the CuronianNorthern part of the Central part of the
Lagoon in the Baltic Sea Curonian Lagoon| Curonian Lagoon

BIOLOGICAL

EQR of the values of chlorophwyl >0.57*;>0.55**; >0.57 >0.68
(average of June-September) >0.42%**

EQR of the values of the maximum - >0.28 >0.28

depth of occurrence of
Potamogetonacea@®otamogeton

EQR of the values of the maximum >0.78 - -
depth of occurrence of the red

seaweed

EQR of the values of the average >0.58 >0.71 >0.68

number of macrozoobenthos species
(unit/sample)

EQR of the values of the average - - >0.4
abundance of the gudgeon (unit/100

m’)

PHYSICO-CHEMICAL

Total nitrogen (average value of <1.08* <0.67**; <1.08 <1.07
June-September), mg/l <0.25***

Total phosphorus (average value of <0.080%;<0.053**; <0.080 <0.079
June-September), mg/l <0.026***

* when water salinity of the water body is <2 psu;
** when water salinity of the water body is 2-4 psu
*** when water salinity of the water body is >4 psu

Table 108. Pursued parameter values for good eicalogtatus in coastal water bodies
according to biological and physico-chemical qyadiements
ECOLOGICAL STATUS

Parameters Open sandy coast of th®pen stony coast of the Baltic Sea
Baltic Sea
BIOLOGICAL
EQR of the values of chlorophwl >0.42 >0.42
(average of June-September)
EQR of the values of the maximum - >0.75
depth of occurrence of the red
seaweed
EQR of the values of the average >0.71 >0.68

number of macrozoobenthos specie
(unit/sample)

PHYSICO-CHEMICAL

Total nitrogen (average value of June- <0.25 <0.25
September), mg/I

(2]

Total phosphorus (average value of <0.026 <0.026
June-September), mg/l

Average water transparency in >5.0 >5.0
summer, m
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Hydromorphological elements for coastal and transibnal waters

189. Changes in hydromorphological parameters astab and transitional waters are
relatively small and affected exceptionally by matufactors. The most distinctive
changes in coastal waters are those of the coastimd bottom geomorphology;
however, they play a minor role in respect of dattlogical and chemical indicators of
water quality. One of important hydrological paraems in transitional waters,
especially in the Curonian Lagoon, is the levelater, but changes therein are mainly
determined by climatic factors. Batimetrics of t@erronian Lagoon and hydraulic
transportation of drift, which are important forcocrence of macrophyte belts and
macrozoobenthos communities, are also formed hyraaactors to a large extent. Due
to the said reasons, establishment of hydromorgiedbcriteria is not grounded.

Chemical status

190. Concentrations of hazardous substances inr wadg not exceed the maximum
allowable concentrations (MAC) set in Annexes 1 and the Wastewater Management
Regulation approved by Order No. D1-236 of the Btigi of the Environment of the

Republic of Lithuania of 17 May 2006 (Zjr2006, No. 59-2103; 2009, No. 83-3473).
So far, no MAC have been established for hazardmdspriority hazardous as well as
other regulated substances in bottom sediments.

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

191. 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 ecologicaltgmtial achieved. It reflects an
ecological quality when a physical impact on a botlyater, which allows classifying

it as a HMWB or AWB, is acceptable. Further phykigcapact is deemed to be
insignificant as long as it does not exceed a diffee between reference conditions and
good status in a natural body of water. The clasgibn of good ecological potential of
HMWB and AWB was developed on the basis of an assest of a degree of
deviations from maximum ecological potential causg@nthropogenic pressures.

Artificial water bodies

192. By their ecological properties, quarries aoenparable to natural lakes. The

maximum ecological potential of biological qualigfements should meet the high

ecological status criteria established for lakasturn, good ecological potential of the

biological quality elements should meet the sameirements, that is, those established
for good ecological status.

Table 109. The parameter value for good ecologicaéntial of AWB by biological
elements
Parameter Value
Chlorophylla (mean of the EQR of the average
annual value and the EQR of the maximum value

<0.33




191

193. By their ecological features, artificial camare most similar to rivers. The
maximum ecological potential of biological qualigfements should meet the good
status criteria established for natural rivers oéspective type. Hence, good ecological
potential of quality elements should meet the matgeecological status requirements
established for natural rivers: DSFI EQB.50, LFI>0.40.

The requirements for physico-chemical quality eleteeand chemical ecological
potential?? of artificial water bodies are the samehose established for natural water
bodies of corresponding types.

Reikalavimai fizikiniams-cheminiams dirbtinivandens telkini kokybés elementams
bei cheminei Sy telkiniy ekologiniam potencialuiyra tokie patys, kaip ir nataliems
atitinkamy tipy vandens telkiniams

Heavily modified water bodies

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

Table 110. The parameter value for good ecologio&éntial of HMWB by biological
elements
Parameter Value
Chlorophylla (mean of the EQR of the average
annual value and the EQR of the maximum value

<0.33

195. The ecological potential of the heavily maatifistretch of the Merkys (Type 2
according to the catchment size and gradient stdperia) should be assessed based on
the system developed for rivers of a correspondypg. The good ecological status
criteria established for rivers should also be igopio describe the maximum ecological
potential of this heavily modified river stretchespectively, good ecological potential
of biological quality elements should meet the nratke ecological status criteria
established for natural rivers: DSFI EQBR.5, LFI>0.40.

196. The ecological potential of the heavily maatifistretch of the Nemunas River
should be assessed based on the system developesséssing the ecological status of
very large slow-flowing rivers. Good ecological gotial of biological quality elements
should meet the moderate ecological status criesiablished for natural rivers: DSFI
EQR>0.50, LFI>0.40.

197. The ecological potential of heavily modifigdagghtened rivers should be assessed
based on the system developed for natural riverooesponding catchment size and
low slope. Good ecological potential of biologicpalality elements should meet the
moderate status criteria established for naturgde®¥ rivers: DSFI EQR-0.50, LFI
>0.40.

198. Assessment of the ecological potential of pdida Strait should be based only on
general water conditions, meanwhile “long memorghthic parameters (macrophytes
and benthic invertebrates) are not suitable fa& fhirpose. Due to peculiar features of
water exchange in the strait, the values of thdogamal status criteria established for
the closest water bodies — the northern part ofGhenian Lagoon, the plume of the
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Curonian Lagoon in the Baltic Sea, or coastal wasteshould be used depending of the
prevailing water masses in the strait (which canebsily identified on the basis of
measured water salinity).

Table 111. Values for good ecological potentigiaipéda Strait

Parameters <2psu 2-4 psu > 4psu
EQR of the values of chlorophydl(average of Junet ~ 20.57 20.55 >0.42
September)

Total nitrogen (average of June-September), mg/| ~ =<1.08 <0.67 <0.25
Total phosphorus (average of June-September), mg/l <0-080 <0.053 <0.026

199. The requirements for physico-chemical quatigments and chemical status of
heavily modified water bodies are the same as thstblished for natural water bodies
of corresponding types.

SECTION Ill. WATER PROTECTION OBJECTIVES FOR GROUND WATER
WELLFIELDS

200. The most important water protection objectamegroundwater wellfields is good
quantitative and qualitative (chemical) statushef wellfields:

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

200.2. when the status is lower than good, measiresld be introduced to improve
the status;

200.3. when the status is critically going dowrghsprocess should be stopped.

201. Taking into account the actual status of gdowater in Lithuania and assessments
thereof carried out, two criteria groups are rec@nded for evaluating the quality
status of polluted shallow and relatively cleanfowad groundwater: 1 — environmental
criteria, and 2 - drinking water criteria, which r@sponds to the latest
recommendations developed by a special EU workingm

202. A pollution limit value for nitrates establesh in the WFD and GWD is
recommended for the assessment of groundwatesstatuch is 50 mg/l and coincides
with a corresponding criteria set for the qualifydanking water (Lithuanian Hygiene
Norm HN 24:2003). In addition, concentrations ohest forms of nitrogen (nitrites,
ammonium) in groundwater should be taken into actdsince there are no facts about
pollution of groundwater with pesticides in Lithuanso far it is not suggested applying
the limit value established for pesticides in themDand GWD.

203. Assessments of the chemical status of confynegndwater in Lithuania should be
based on the quality criteria for drinking wateitifiuanian Hygiene Norm HN 24:2003)
as it is done now. The limit values suggested oo fproblematic hydrochemical

parameters — chlorides and sulphates in the zdneatoral hydrochemical anomalies
with intrusions of water of increased mineralisatie are respectively 350 mg/l for
chlorides and 500 mg/l for sulphates. No limit wuare required for other water
guality components because they do not exceeddheeatrations established in the
Lithuanian Hygiene Norm HN 24:2003.
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SECTION IV. ENVIRONMENTAL OBJECTIVES FOR PROTECTED AREAS

Environmental objectives for protected areas desiged for the conservation of
birds

204. Council Directive 79/409/EEC on the consepratf wild birds requires creating
special protected areas for the conservation afsband their habitats of Community
importance. The implementation of the directivautissin expansion of NATURA 2000
sites.

The objectives set in the Birds Directive basicalynot contradict the objectives of the
Water Framework Directive. Both directives aim aistainable development and
ensuring quality of a living environment for bothrhans and birds. In certain cases,
however, a question of priorities may arise, e.gem constructing ponds, cleaning
water bodies and adjusting these for recreatiamceSihe protected areas occupy a very
small part of the Lithuanian territory (10-15 %),any constructions/activities can
usually be placed outside the protected areabolild be remembered though that even
remote economic activities may have a significampact on the values of the protected
areas. Therefore, significance of an impact of pégheconomic activities on NATURA
2000 sites must be established and, if necessargnaronmental impact assessment
performed.

Environmental objectives for protected areas desiged for the conservation of
habitats

205. Council Directive 92/43/EEC on the conservatd natural habitats and of wild
fauna and flora (hereinafter — the Habitats Dikaxjtirequires creating special protected
areas for the conservation of habitats and spesigsh are very important for the
biological variety in the Community. The implemetrda of the directive results in
expansion of NATURA 2000 sites.

As in the case of the Council Directive 79/409/E&tCthe conservation of wild birds,
the objectives set in the Council Directive 92/43{Eon the conservation of natural
habitats and of wild fauna and flora basically du nontradict the objectives of the
Water Framework Directive. Both directives aim aistainable development and
ensuring quality of a living environment for bothirhans and all living objects. The EU
environmental policy ensures effective protectidntle unique biological variety
throughout Europe and guarantees that all EU Men3tates have the same legal
obligations in respect of the conservation of areakided in NATURA 2000 network.
If a planned economic activity is likely to haveignificant impact on NATURA 2000
sites, an environmental impact assessment mustep®rmed in the established
procedure. Significance of an impact of plannecheaac activities on NATURA 2000
sites is established observing the Procedure ftablishment of an Impact of Plans or
Programmes and Planned Economic Activities on RialeNATURA 2000 Sites or
those Already Created approved by Order No. D1-265the Minister of the
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

206. The provisions on environmental objectivesd ldown in Article 4 of the WFD
include extension of the deadline for achievingsthebjectives, which means a
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possibility of short-term, medium-term or long-tewheviation from good ecological
status, which is otherwise to be attained by 2015.

207. Failure to achieve good ecological status @l52may be justified on the grounds
of at least one of the following reasons givernhia WFD:

207.1. the scale of improvements required can belgchieved in phases exceeding the
timescale, for reasons of technical feasibility;

207.2. completing the improvements within the tioas would be disproportionately
expensive;

207.3. natural conditions do not allow timely impement in the status of the body of
water.

208. An additional analysis has been carried owinuiine identification of the water
bodies at risk within the Nemunas RBD (320 rivé lakes and 26 ponds) in order to
identify possibilities of achieving good ecologicthtus or good ecological potential in
these water bodies during the first cycle of thelementation of the Programme of
Measures (2010-2015). It is forecasted that goattistor good potential during the first
cycle will be achieved in 56 water bodies in théegary of rivers and in one body of
water in the category of lakes. Point pollutionuetibn measures will enable achieving
good status/potential in 15 water bodies in thegaty of rivers. Good status/potential
in other 41 rivers will be attained upon the impétation of diffuse pollution
reduction measures. Critical status in one lakekéL&ravalas) is conditioned by
fluctuation of the water level due to activities Afionys fish farm. Good ecological
status of this lake should be ensured by regulaipigke of water for the purposes of
the fish farm and thus reducing fluctuation of thater level. For the remaining water
bodies at risk (264 rivers, 63 lakes, 26 pondsadsitional and 2 coastal water bodies),
extension of the deadline for achieving environrakaobjectives is proposed for reasons
of technical feasibility, disproportionate costshatural conditions.

Technical feasibility

209. Technical reasons preventing the achieveménihe good ecological status
objectives can be as follows:

209.1. there is no technical solution to deal \ili problem;

209.2. more time is needed to solve the problem ithaas been provided;

209.3. there is no information on the cause ofpttedlem and hence no solution can be
proposed.

210. It has been established that concentrationsitcdte nitrogen generated in a
number of water bodies in the category of rivershini the Nemunas RBD due to
pressures from diffuse pollution are much higheanththe criteria set for good
ecological status/potential. Application of the glgmentary measures to reduce
agricultural pollution proposed for the entire ctoyrwould not be sufficient in certain
areas and even more additional measures will bairesty With a view to reduce
nitrogen concentrations in such water bodies to tkquired level, artificial
wetlands/sedimentation ponds or similar measuraddvoe needed as such measures
enable capturing nitrogen in drainage water anck Hmen recognised as very efficient
ones in various literary sources. However, theseasmes which demand large
investments have never been applied in Lithuani@rée hence pilot projects are
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proposed to make sure whether the measures areienitiy efficient, as well as to get
to know practical aspects of their implementatiowl &0 postpone investments for a
later period.

Accordingly, the achievement of water protectioneabves in the said water bodies —
14 in total — is proposed to be postponed untiliagiion of the most efficient measures
has been properly studied.

211. Establishment of objectives for ecologicatusanevitably involves uncertainties
and therefore most of the measures during the dirste of the implementation of the
WFD in a number of countries are mainly designetethuce these. Such measures are
related to research, monitoring and assessment.

212. An analysis in the Nemunas RBD establisheddlh@ving uncertainties:
212.1. uncertainty about the status of water badi¢ise category of rivers;

212.2. uncertainty about impacts of certain risktdes on water bodies in the category
of rivers;

212.3. uncertainty about the ecological statusake$ and good ecological potential in
ponds and about the reasons of poor status.

213. Uncertainty about the status of water bodidbhe category of rivers

It is proposed to postpone the achievement of watetection objectives in water
bodies where there is uncertainty about the stassgessment results until more data
verifying the status of such water bodies and engbidentification of significant
pollution sources is obtained. Uncertainty abowt $tatus of water bodies under the
category of rivers has been established in resge82 bodies of water out of 320.

214. Uncertainty about impacts of certain risk dast

River stretches affected by hydropower plants asighated as water bodies at risk.
However, in many cases there is no data which weeldfy a negative impact of
hydromorphological alterations on the status ofewabdies. Hence, it is not absolutely
clear whether pressures from these factors alwetgsmine lower than good ecological
status/potential of a water body. Uncertainty aboytacts of hydropower plants has
been established in respect of 27 water bodidseicategory of rivers.

Mathematical modelling showed that certain pointytimns sources may be exerting a
negative significant impact on the status/potendfateceiving water bodies; however,
there is either no monitoring data verifying suotpact or the available data does not
indicate any significant impact. Uncertainty abayiotential significant impact of point
pollution has been identified in respect of 13 waikedies in the category of rivers.

A separate issue is straightened rivers. It isrceead commonly agreed that river
straightening deteriorates the ecological statugivadrs and hence such rivers are
designated either as water bodies at risk or heawddified water bodies. There are
195 water bodies at risk with straightened bedhhé@éNemunas RBD. Impacts of the
straightening on the ecological status of wateridsdave not been analysed vyet,
therefore it is recommended to postpone the achiewé of objectives due to
uncertainty about such impacts. However, the massan of the extension of the
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deadline for achieving good ecological status ability to afford renaturalisation of
rivers.

A very important potential factor determining eaptmal status in shallow water bodies,
such as transitional waters of the Curonian Laga®isecondary pollution. Available

isolated data indicates that more than 75 % oftded annual amount of ammonium
and nitrate nitrogen transported by rivers has la@enmulated in the bottom sediments
of the Curonian Lagoon in the Lithuanian territofjne amount of total phosphorus
accumulated in sediments is three times higher tbi@h P transported by rivers. Under
favourable climatic conditions, additionally up 89 % of the total annual amount of
dissolved nitrogen may be transported into thedadgoy the Nemunas and other rivers
by way of atmospheric nitrogen fixation. Still, @ntainty about interaction between
these risk factors and pollution dynamics is vaghh

Operational or investigative monitoring has beewnisaged for the monitoring of risk
factors impacts of which are currently not knowndwmubtful. It is recommended to
extend the deadline for achieving water protectibjectives in these water bodies until
more data verifying a significant impact of thekrigctors on the status/potential of
water bodies is collected.

215. Uncertainty about impacts of diffuse pollutismot relevant because the impacts
are usually verified both by modelling and monibgri results. In addition, the
uncertainty factor is not very important for asgaggliffuse pollution pressures since
many measures against diffuse pollution will be lenpented at the national and not at
the local level, which will lead to decrease oflptibn in all bodies of water.

216. Uncertainty about the ecological status ire¢atnd good ecological potential in
ponds and about the reasons of poor ecologicaisgpattential

The reasons of lower than good ecological stattsipial in 32 lakes and ponds (23
lakes and 9 ponds) of the total number of 90 |akes ponds (64 lakes and 26 ponds)
designated as water bodies at risk within the NeaaURBD are not sufficiently clear
because such lower status/potential could have laésn determined by historical
pollution and therefore investigative monitoringshideen envisaged for these water
bodies. Also, the validity of the designation oflaBes and ponds (5 lakes and 8 ponds)
as water bodies at risk will be further verifiedabhgh additional research (potential
impacts of diffuse pollution have to be verified Ogta of research of parameters for
quality elements). Accordingly, attainment of wapeotection objectives in the said 45
lakes and ponds (28 lakes and 17 ponds) has toosgpgned. Speaking about the
remaining 45 lakes and ponds, the ecological dfadtential lower than good in 44
lakes and ponds (28 lakes and 17 ponds) is detedmiy diffuse pollution. The
measures envisaged for improvement of the ecolbgtedus/potential of these water
bodies are the same as the ones intended for redwftdiffuse agricultural pollution
and upgrading of WWTP in settlements. However, af’entry of polluting substances
into water bodies is stopped, it will still be rpmssible to attain good ecological status
in lakes and good ecological potential in pondsimdurthe first Programme
implementation cycle because of both potentialugpsension of pollutants accumulated
in bottom sediments and delayed restoration of mmed biological elements, such as
communities of macrophytes and fish. Self-clearpngcesses in standing waters and
low-drainage water bodies are much slower tharhé dcosystems of flowing water
bodies. Hence the achievement of objectives in svatler bodies should be postponed
in accordance with the provisions of Article 4(4)tle WFD on natural restoration of
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water bodies. During the first Programme implemioacycle (2010-2015), good
ecological status can be achieved only in one fakake Pravalas (Vidugiris), where
the only reason determining lower than good eccligstatus is water level fluctuation
of unnatural origin.

217. Transboundary pollution

Derogations from water protection objectives inssrborder river basin districts must
be agreed by the respective states. However, neeagnt is required under certain
circumstances — when the other party is a non-Elthbés State.

Impacts of transboundary pollution within the NerasiiRBD are significant in respect
of the ecological status of both rivers (Neris, Nexas and Se3apand the Curonian
Lagoon. The ecological status of rivers is deteedirby pollution from pollution
sources, meanwhile the Curonian Lagoon suffers fomthh pressures from pollution
sources and pollutants transported by rivers. Tramsdary pollution loads consist of
pollutants entering rivers of the Nemunas RBD itaBes and in Kaliningrad Region of
the Russian Federation.

Impact on rivers

Water quality monitoring results show that concatiins of BOD in the rivers Neris
and Nemunas and concentrations of total phosphorihe lower reaches of the Se8up
may be failing the good ecological status requineiselue to transboundary pollution.
However, more data is required to be able to condugualitative assessment of the
impact of transboundary pollution. In any casesiclear that the attainment of water
protection objectives in these rivers depend nd¢ on Lithuanian actions but also on
those of Russia and Belarus. Accordingly, it isgagied to postpone the achievement
of the objectives in the Neris, Nemunas and inldaeer reaches of the Seduf he key
measure in pursuing common water protection objestis to strengthen cooperation
with the neighbouring countries and therefore negjons have been going on with
Russia and Belarus for a number of years regartliegsigning of a cooperation
agreement. Another measure is to continue mongooi cross-border water bodies
provided for in the National Monitoring Programmadahus increase reliability of the
assessment of the scale of transboundary pollution.

Impact on the Curonian Lagoon

Calculations show that the key source of pollutddrthe Curonian Lagoon is pollution
transported by the Nemunas and other rivers. Aaegrid the modelling results (MIKE
BASIN), transboundary pollution may account for ab60 % of the BORload, 42 %
of the ammonium nitrogen load, 28 % of the nitnaiteogen load, and around 50 % of
the total phosphorus load transported by rivetsi¢oCuronian Lagoon. A large input of
transboundary pollution coming from Belarus is rhaidetermined by the fact that
about half of the Nemunas flow is formed in theitery of the neighbouring country. It
has been estimated that the attainment of good@ical potential in the Curonian
Lagoon requires reduction of the inflow of totalogbhorus by 25 %. If transboundary
pollution generated in Belarus, which accounts501%6 of the total pollution load, is
not reduced, pollution generated in Lithuania wohlave to be reduced by half.
Unfortunately, this is hardly feasible because oating to calculations, nearly half of
the load of total phosphorus in Lithuania occurs regural background and so
anthropogenic pollution would have to be subjeataitical reduction. It should also be
noted that secondary pollution of the Curonian laagoalthough depending on the
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climatic situation of a year in question, can bemportant factor determining the status
of the lagoon. The main sources of secondary poludre situated in the southern part
of the lagoon in the territory of the Russian Fatlen. Though the exact amounts of
mobile phosphorus located therein are not knowmparative assessments of the
bottom sediments of a similar composition indicptd#ential presence of substantial
amounts. Consequently, it is clear that it will et possible to attain the established
environmental objectives in the Curonian Lagoon haitt having reduced
transboundary pollution.

Impact on coastal waters

The ecological and chemical status of the Lithuarcaastal area of the Baltic Sea
depends on a number of factors, such as the quulityaters entering the sea with the
waters of the Curonian Lagoon; the amount of palitg transported by rivers; the
overall situation in the Baltic Sea where thererayédoundaries between waters which
belong to the jurisdiction of individual states diwecurrents; nutrients input from the
atmosphere, as well as acitivities at the coastmtite sea. Assessments of the status of
the coastal waters should also take into accouat rttural characteristics of the
Curonian Lagoon and the Baltic Sea, such as thmmilosed nature, slow exchange of
water between the Baltic Sea and the North Seapa@hes to the Helsinki Convention
agreed on recognition of the Baltic Sea as a seasta due to its specific features and
on according of a special sea area status thef@bmsequently, more stringent
restrictions on disposal of oil, harmful liquid stdnces and litter from ships in the
Baltic Sea were established.

It is still difficult to say what percentage of tlearrent status of the coastal waters is
determined by natural successive processes and pdr@entage is affected by

transboundary anthropogenic ones. The only thireparclis that the status of the

Lithuanian coastal waters and of the territoria seinfluenced by the aggregate impact
of the loads generated in all states situatedeaB#itic Sea.

Disproportionate costs of the status improvement whin the established timescale

218. The question of whether the costs of a measteaded for the achievement of
good ecological status in a water body are disptap@te and whether such costs may
serve as a basis for derogation is a political slecibased on economic information.
Such decision needs comparing relevant costs amefitse

The principle of disproportionate costs, that isstebenefit comparison was not
required in any case of extension of the deadlorettie attainment of environmental
objectives in the Nemunas RBD. All cases of extamsire based either on technical
uncertainties already discussed or on affordabiktyich will be addressed in the
section below. The latter is in a way a compondrthe principle of disproportionate

costs

Out of the total number of 320 water bodies at nskhe category of rivers within the
Nemunas RBD, as many as 195 water bodies havedesggnated as such either due to
straightening or because of both straightening atmer risk factors. The length of
straightened water bodies at risk is 2179 km, mwéda the total length of all
straightened rivers and streams (including watetidsoat risk and heavily modified
water bodies) within the Nemunas RBD is 3 119 kroca@kding to expert judgement,
stretches situated in the upper reaches of rivdrsuld be left for natural
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renaturalisation. Renaturalisation is recommendedttie straightened river stretches
which are located in areas with a clear public dan@n settlements, parks, etc.) as
well as in places where renaturalisation can havsignificant impact on the
minimisation of floods, retention of pollutants armehhancement/restoration of
biodiversity (habitats of plants and animals). Téeaturalisation of these stretches, that
is, attainment of good ecological status in watediés at risk, would require LTL
72 million by 2015.

Such measure would have to be implemented by re@gpamunicipalities or by the
state using their own funds or EU assistance fuAdscompared to the expenditure in
the water sector during the last few years, the aaiount is not very large; however, no
additional funding sources can be found becausavalilable 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, firstllo& gilot project should be carried
out, and only then further actions should be takethe basis of the project results.

Natural conditions which prevent attaining water protection objectives

219. 44 lakes and ponds (35 lakes and 9 pondg)f@f@ ones identified as water bodies
at risk are failing good ecological status/potdntiaarly because of diffuse pollution.
These water bodies will not be able to achieve geodlogical status and good
ecological potential during the first cycle of tmeplementation of the Programme of
Measures even upon having stopped pollutants ienetdies due to natural reasons. It
is well known that self-cleaning processes in stagnavaters and low-drainage water
bodies are much slower than in the ecosystem®wirily water bodies. When pollution
is cut, pollutants accumulated in lakes and portierently from rivers, cannot
automatically disperse during a short period. Ratits which enter rivers are carried
away by the stream and hence the water qualityvefs is able to improve relatively
quickly after pollution is stopped, whereas in lakend ponds biogenic elements cannot
be effectively taken away with the stream and themain circulating in the matter
cycle of the ecosystem for a lengthy time. Consetiyethe process of self-removal of
pollutants lasts very long. Similarly, self-restitva of more inert biological quality
elements, such as macrophytes and fish is alssnambcess. Due to these reasons it is
proposed to postpone the achievement of envirorahehjectives under Article 4(4) of
the WFD, which provides for a possibility to extetite deadline for achieving the
objectives when the achievement is prevented hyralatonditions.

The overall status of transitional and coastal veaig determined by diffuse pollution

from the basin, the inflow of excessive nitrogerd gshosphorus with river waters,

mainly the Nemunas. The mathematical modelling ltesshow that the planned

reduction of the inflow of nitrogen and phosphoumon the introduction of relevant

measures in the Nemunas RBD will be insufficienatbieve good ecological status in
the Curonian Lagoon. In addition, phosphorus anwimthe ecosystem may be largely
depending on secondary pollution (from bottom sedits) which can be managed only
in a limited way. The most important factor deterimg the ecological status of coastal
waters is the level of eutrophication typical ok tBaltic Sea. Due to these natural
causes it will not be possible to achieve the distadd water protection objectives in
transitional and coastal waters during the firsanping period and thus it is

recommended to postpone the attainment of goodeical in transitional and coastal

waters for subsequent periods.
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Summing up, the scheme for assessment of the degfreschievement of good
ecological status in all 416 water bodies at riskild be as follows:

yes

1. Achievement of objectives in

. . Objectives will be
 —
water bodies at risk by 2015 achieved in 57 wat

no

[ No technical solution - 0
water bodies

V More time is needed —14

yes water bodies
2. Failure to achieve for :%

reasons of technical feasibility

Lack of information on the
problem and/or its cause —
72 rivers and 45 lakes, 4
transitional and 2 coastal
\_ | water bodies

no

|

3. Failure to achieve for
reasons of disproportionate
costs

Inability to afford and to
yes accept — 195 water bodies

———— | atrisk due to the bed
straightening

no

Insufficient time for

yes restoration of macrophyte
————— | and fish communities in 44
water bodies and for
achievement of good statuis
in tran<itinnal and cnact

4, Failure to achieve because
of natural conditions

Figure 49. Steps of the deadline extension foattteevement of good ecological status
in water bodies at risk
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220. The second and the third stages will proviole few measures and continue
implementing the ones started in the first stage:

220.1. measures to achieve good status in wataedvaad the category of rivers and
lakes (2016-2027) taking into account the resuftgshe first stage and findings of
scientific research and studies;

220.2. measures to improve the status of transitiand coastal water bodies (2016-
2017) taking into account the data collected amarigies set in the first stage;

220.3. measures to strengthen control over th@lkazardous substances (2016-2017)
taking into account the results of the first stage findings of scientific research and
studies;

220.4. measures to improve management of surfaoeffr(2015-20121) if the

measures provided for in the first stage were ndfficeent for the attainment of the
objectives (due to technical feasibility, or shgdaof funding sources or data for
prioritising measures);

220.5. measures related to reduction of phosphamdsnitrogen entering water bodies
from point pollution sources, especially in Sven&mjd Newzis sub-basins (2015-2021)
taking into account monitoring results of the fistige;

220.6. measures related to reduction of diffusdupoh in the Newzis Sub-basin,
which is an area of intensive agricultural actestiand low runoff (such as artificial
wetlands, sedimentation ponds, controlled drainate) (2015-2021) if the measures
provided for in the first stage were not sufficiémt the attainment of the objectives due
to a demand of large investment, shortage of dadéoaother reasons;

220.7. measures related to the upgrading of HPBines in the merkys, Neéxis,
Dubysa, Minija, Nemunas Small Tributaries and Se&uyb-basins (2015-2021) if the
measures provided for in the first stage were mdficient for the attainment of the
objectives due to a demand of large investmentiage of data and/or other reasons;

220.8. measures related to analyses of impactemkandering and restoration of

discharge (2015-2021) taking into account that flsypass channels should be

constructed following the results of special feditybstudies conducted to select the

most suitable technological solution for a bypdsannel in question; the construction

of a facility should take into account the datavainitoring performed both before and

after the construction of such facilities to beeald assess an impact thereof on the
ecological status of the river and thus selecb#s option;

220.9. measures related to the assessment of isnpagroundwater abstraction on
potential changes of water quality in groundwatedibs;

220.10. other measures effects of which will béblesin 2015 after the implementation
of the first stage measures.

CHAPTER VII. SUMMARY ECONOMIC ANALYSIS OF WATER USE

221. The present chapter reviews economic analysester use for each basin and
sub-basin of the Nemunas RBD, which were carrigdoouthe basis of revised socio-
economic indicators.

The term “economic analysis” is used within the meg@ given in the Water
Framework Directive and fully reflects the requients of the directive.
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The assessment of the impact of human economivitadi revealed that the main
drivers of the major pressures on surface wateielomhclude agricultural activities
which result in diffuse pollution; point pollutioczonsisting of loads from dischargers of
domestic and industrial wastewater and stormwagarfgce) runoff; transboundary
pollution, and physical alteration of natural watairses. One of the drivers of the latter
pressure is the energy sector, that is, Lithuanmgaropower plants built on
watercourses, therefore the energy sector wasrathaled in the economic analysis. In
addition, other activities which also exert a dartenpact (though less significant), such
as fishery and recreation, were analysed as well.

Further section provide a summary of the economatyses of water use consisting of
the general overview of the situation, an analysiseconomic sectors, and an
assessment of the economic significance of thederse

SECTION I. GENERAL OVERVIEW OF THE SITUATION

222. With the area of 47 814 knfexcluding transitional and coastal waters), the
Nemunas River Basin District (RBD) occupies alm@%t % of the territory of
Lithuania. The percentage of the land use for cfi€ purposes in the Nemunas RBD is
presented in Table 112.

Table 112. Land use in the Nemunas RBD

Land use* Area in the Nemunas
RBD, %

Urban areas 3.2

Agricultural areas 60

Natural habitats 36.4

Cities >10 000 inhabitants 28

Data source: CORINE land cover map

The number of population living in the Nemunas RB&mprises 80 % of the total
Lithuanian population, the proportion of urban amdal inhabitants remains stable
since 2004: a larger part of the population — aB@¥6 — lives in urban areas.

The unemployment rate in the Nemunas RBD was dsicgdrom 2003, when it was
10.6 %, to 2008, when the share of unemployed pdipul in the area was about 4 %.
This number is different for 2009, however, no dats available at the time when the
present report was being prepared.

A comparison of the socio-economic situation inflemunas RBD with the Lithuanian
average showed that some economic indicators irNd#raunas RBD are higher. For
example, average household income per month itNdmunas RBD (calculated as an
average for seven counties located in this dijtneds LTL 1 018 meanwhile the
Lithuanian average amounted to LTL 986.8 in 200BhHsocio-economic indicators
are characteristic of the Nemunas RBD mainly bezaidghe fact that the largest and
economically strongest cities are situated in RBD.

Rural population in the Nemunas RBD in 2008 accedinfor 25.6 % of the total
population in this area (the respective sharean#tional level is 33 %).

Water abstraction and use in the Nemunas RBD hasdva lot during the last five
years, mainly due to the operation of Kruonis PuStprage Plant. Groundwater



203

consumption trends, however, have quite a diffeceatacter — very low fluctuations of
water use have been observed. Hence it may be udettlithat in general water
consumption for purposes other than energy geoeratirecent years has been stable.

When comparing water consumption in the Nemunas RBD tendencies in other
river basin districts, it is important to excludeetwater used for energy production,
since large volumes of water used in Ignalina NPRaSiadorys HPP distort the actual
situation. Otherwise the estimation figures shoat tibout 83 % of water is consumed
in the Nemunas RBD, and only 17 % — in the remgimiver basin districts.

A major share of wastewater (about 94 %) does emiire any treatment. 93 % of the
water consumed is used for energy production, gowhstewater which does not
require any treatment is mainly the water usedhéneinergy sector for cooling purposes.

The volume of untreated wastewater in Lithuania goses 0.3 % of all discharged

effluents, and the volume of wastewater which isated below the established
standards totals to 27 % (excluding wastewater kvlmes not require any treatment at
all). These figures are provided below for compari&/ith discharges in sub-basins.

In 2008, industry accounted for about 21 % of tbaltwater consumption in the

Nemunas RBD (excluding water used for energy geioeraurposes), and this volume
has been increasing since the year 2001. Keepingimd that Lithuanian industries

have to implement the IPPC Directive 96/61/EC anttoduce the best available

techniques, it can be assumed that water consumpas been increasing due to the
overall growth and development of the industriatse Industrial wastewater roughly

makes only half of effluents discharged by housgtiolhowever, here a special
attention should be paid to discharges of hazardobstances by industries.

The sections below describe water uses in variec®ss and their relationship with the

key socio-economic indicators by individual subibasf the Nemunas RBD. Details

of the data on water pollution and its impact oriev&odies are provided in the second
chapter of this Plan on the assessment of the ingb@conomic activities.

It should be pointed out that in statistics soa@or@mic indicators are usually
calculated only by counties and not by sub-basingnanicipalities. Hence, where
appropriate, these indicators were recalculatetherbasis of the share of the municipal
population in a respective county. Also, the stiais of 2008 does not reflect
consequences of the financial crisis and hence plogment or disposable income
trends will be different in the statistical infortraan of 2009.

Information common for all sub-basins

Households

223. The household sector is one of the most impbrisers of water resources. In
2008, the average consumption of water by one meofbe household connected to a
centralised network in Lithuania was 63 | per dayhe precise figure on the
consumption of water per capita in the sub-basinghe Nemunas RBD cannot be
provided because there is no common strategy famkidg water supply and

wastewater management at the municipal level, whédults in a number of small
water supply and wastewater management companiesatoy in the area of one

! Report of the National Control Commission for Bs@nd Energy, 2008
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municipality. So far, none of the municipalitiesshdefined any territory for public
supply of water. The estimations are further coogtéd by the fact that the territories
of the sub-basins do not coincide with the ter@®iof the municipalities. Nevertheless,
following certain assumptions, the analysis prosiideelow has employed the said
figure (even though imprecise) of average dailyscmnption of water per capita in
accordance with the data received from water supmynpanies dominating in
respective municipalities.

Agriculture

224. Agriculture is considered to be an economigedrfor pressures related to both
point and diffuse source pollution. In additionistisector also involves straightening
and canalisation of river stretches for reclamaparposes. The impact of agricultural
loads is very important yet little analysed in Liémia.

One of the main drivers of hydromorphological chess land reclamation. Since the
purpose of reclamation is to regulate the moistegime of the soil thus providing

favourable conditions for plants, the consequerafeseclamation may be called an
agricultural load. The impact of land reclamationtbe hydrological regime is twofold:

first, evaporation is reduced, which is especiailyticeable in spring and at the
beginning of summer; second, the maximum flow raiksivers are increased. The
impact of drainage on the hydrological regime gtrs and streams is generally more
pronounced in small basins. The larger the balseldwer the impact of drainage.

Straightened rivers

225. Using a GIS-based methodology, it was estadalighat the length of straightened
rivers and streams in the Nemunas RBD is arountio3kin, about 1 053 km of which
have been assigned to heavily modified water bo(i#dWB). The majority of the
straightened rivers are small streams.

Energy

226. Approximately 93 % of all water abstractedtive Nemunas RBD is used for
energy generation. This sector is the main driviealterations of the hydrological
regime due to dams and similar embankments, oftemepting achievement of good
ecological status of water bodies.

There are 50 hydropower plants currently operaiimghe Nemunas RBD. River

stretches downstream of 32 HPP are recommended tdebtified as water bodies at
risk due to unnatural fluctuations of the watereleand flow and the Nemunas stretch
downstream of Kaunas HPP is proposed to be desigreet HMWB. One of the ways

to mitigate the risk is to replace old-type turlsivéith new ones, which are better suited
for the natural regime of the river flow. This wduleduce the impact of significant

fluctuations of the water level on the ecologictdtiss of water downstream of the
hydropower plants, and provide conditions for tlehi@vement of good ecological

status.

Fisheries

227. The fisheries (aquaculture) sector usually ece®vspecial ponds which are
considered to be merely industrial objects and bumties of water that must achieve
good water status. The most common type of fiseaneLithuania is pond fisheries
breeding mainly carps.
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According to the data of the Fisheries Departmérh® Ministry of Agriculture, there
are 26 companies in Lithuania breeding fish in potite total area of which makes
around 100 ki The number of live marketable fish grown in thesmds in 2007
totalled to about 3.5 thousand tonnes. It is fosehthat 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 assumiptnas been made taking into account
the current tendency of decrease of fish farms ithulania. At present, there is no
reliable data on any negative impact of fisheriesodies of surface water, hence this
sector is not included among significant pressures.

In 2008, fish consumed 10 255 tonnes of fish feedyuding 3 352 tonnes of ecological
feed. The average yield in feeding ponds totaled%3 kg/ha. The production of
aquaculture is expected to grow in future.

The ponds of the aquaculture companies are oldteaied 30-40 and more years ago.
The actual cubic volume of water in the ponds makeonly about 40-50 % of the
design capacity. Such situation has been deterntigetie technical design projects of
certain ponds providing for that the ponds may ilhedfwith 105 million n? of water
only with the help of pumps. However, due to ecoiwamconsiderations, 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 Faund

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

The aquaculture sector is dominated by micro andllsoompanies. Also, there are
more than 50 farms in Lithuania which engage in marcial 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. Decrease of resources,
seasonal fishery, fishery insurance during ceqamods do not ensure a sufficient level
of income for the fishermen. The owners of aquacaltompanies lack their own funds
for acquisition of modern equipment, upgrading ofdio-technical equipment,
application of fish disease control and eliminatiptanting and growing of new fish
species. Another problem to be addressed is orgpailution by the ponds of
aquaculture companies. In 2007, certificates oflaggcal fishery were issued to 13
farms with 50.4 krh(the area of the stocked ponds — 49.4)km

Currently, the Lithuanian fisheries sector is ugdang the Action Programme 2007-
2013. One of the most important axes of the Prograns Aquaculture, fishing in

internal waters, processing and marketing of fishemnd aquaculture products

however, water resources can be affected by measwmder other directions as well.
The Programme includes such objectives as developofethe aquaculture sector,
upgrading of aquaculture companies and of inlangmaessels.

According to the data of the EPA, the quality pagters (BODR, Nita and Ryia) Of
water released from the fishery ponds seldom extteedermitted norms.
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Recreation

228. Descriptions of recreation in the sub-basihghe Nemunas RBD will often
contain references to the Scheme of the NationdaeMaurism Routes provided below
(Figure 50).
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Pursuant to the National Tourism Development Progna 2007-2013, a Special Plan
of National Water Tourism Routes was approved by Rhinister of Economy in
February 2009. The objective of the Plan is to emage active water tourism in
Lithuania developing an integral network of wateurism routes. This network will
connect individual tourism routes formed in naticgwad regional parks for the purpose
of targeted use of the available water resourcepfomotion of local and inbound
tourism. The total length of the planned nationatex tourism routes is 1858 km. The
Special Plan of National Water Tourism Routes dggtishes eight routes of national
importance: 1. the Merkys and thiéa, 2. Aukstaitija National Park and the Zeimena, 3
the Neris, 4. the Minija, 5. theith, 6. the Sventoji, 7. the Nemunas, and 8. theyBaib

Characterisation of the sub-basins

Minija Sub-basin

229. The Minija Sub-basin occupies the area of 2 D&nf, which totals to 6.16 % of
the total area of the Nemunas RBD.

The Minija Sub-basin situates two municipalities #hares of the areas of which in this
sub-basin comprise more than 50 % of their respedireas: the municipalities of
Plung district and Klaigda district. In addition, the Minija Sub-basin alsomprises
parts of the following municipalities: Skuodas (@r3.4 % of the area), Kretinga
(31.5 %), TelSiai (8.2 %), Rietavas (27.0 %), SilgD.7 %), and Silut (29.9 %)
municipalities (10.6 %). Further description of thBnija Sub-basin is based on the
socio-economic data of the main districts — thdsBlong: and Klaigda. Agricultural
indicators are adjusted according to the arealseo$aid municipalities.

The number of population in Pluhigind Klaigda districts is 43.5 and 49 thousand
people respectively, of which the respective peawrg of rural population is 47 % and
64 %.

The unemployment rate in the Nemunas RBD has beereasing since 2003 when it
was 10.6 %. In 2008, unemployed people accounted % of the total population in
this territory. As from 2004, the unemployment rhtes gone down by 27 % in Plung
district and by 60 % in Klaig@a district.

Since there is no data available on disposablemecof households in individual
municipalities, only a relative average of the teaunties where Pluggand Klaigda
districts are situated can be applied. In 200& #vierage was LTL 900, which is less
than the average of the whole Lithuania, whichlledtsto LTL 987 in 2008.

Water consumption in the Minija Sub-basin totalapproximately 3 000 thousand® m
per year.
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Figure 51. Water consumption in the municipalité®lung and Klaigda districts in
2008. Source: Statistics Lithuania. The chart wasvd by the Consultant.

Figure 51 demonstrates that the largest share @rwaers is comprised of inhabitants,
institutions and industry. Agriculture consumesyo@l6 % and energy — 0.1 % of the
total amount of water consumed in these municipalifThere are no fishery companies
in the Minija Sub-basin.

Though there is no untreated wastewater discharggtese municipalities (the volume
of untreated wastewater in Lithuania totals to %)3 the treatment quality is
insufficient: 42 % of wastewater is treated beldw established standards, meanwhile
in Lithuania this figure is 27 % (excluding wastegravhich is generally not subject to
treatment).
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Figure 52. Level of treatment in both Plérand Klaigda district municipalities in
2008. Source: Statistics Lithuania. The chart wasvd by the Consultant.
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Merkys Sub-basin

230. The Merkys Sub-basin occupies the area ofl3ki&, which totals to 8 % of the
total area of the Nemunas RBD.

The Merkys Sub-basin situates two municipalities shares of the areas of which in
this sub-basin comprise more than 50 % of thejpeetve areas: the municipalities of
Varéna district and Saininkai district. In addition, the Merkys Sub-basiomprises
parts of the following municipalities: Alytus (18%), Trakai (40.5 %), and Vilnius
district (2.7 %) municipalities. Further descriptiof the Merkys Sub-basin is based on
the socio-economic data of the main districts —s¢ho@f Vaeéna and Saininkai.
Agricultural indicators are adjusted according lte fareas of the utilised agricultural
land in the said municipalities.

The number of population in Viara and Saininkai districts is 28.5 and 37.5 thousand
people respectively, of which the respective paamges of rural population are 64 %
and 70 % (higher than the average figure for raraas).

The unemployment rate in the Nemunas River Basstridi has been decreasing since
2003 when it was 10.6 %. In 2008, unemployed peopldis territory accounted for
less than 4 % of the total population. During theyigd from 2004 to 2008, the
unemployment rate went down by 50 % in & district and by 59 % in Séhinkai
district.

Since there is no data available on disposableniecof households in individual
municipalities, only the figures of the two coustighere Vaina and Saininkai
districts are situated can be applied. In this cdsterently from other sub-basins, the
average is not applied because the disposable maoMilnius county is very high due
to the income level in Vilnius city. Consequentllge average disposable income per
one household member in the Lithuanian rural astedl be applied in respect of
Sakininkai district, which is LTL 811.2. In Vana district, which belongs to Alytus
county, this indicator was LTL 806.2 in 2008, ardstfigure is lower than the
Lithuanian average which was LTL 986.8 in 2008.

Annual water consumption in the Merkys Sub-basitalsoto approximately 5 600
thousand M of which more than 4 000 thousand per year is consumed for fishery
purposes.
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Figure 53. Water consumption in the municipalité®arena and S&ininkai districts
in 2008. Source: Statistics Lithuania. The chars eieawn by the Consultant.

As demonstrated in Figure 53, apart from fishetties,largest share of water is used in
the household sector. Industry consumes 4 %, dgnieuiand energy — only 1 % of the
total amount of water consumed in these municipalit

Though there is no untreated wastewater dischaigethese municipalities, the
treatment quality is insufficient: 47 % of wasteerats treated below the established

standards.
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Figure 54. The level of treatment in both %z and Saininkai district municipalities
in 2008. Source: Statistics Lithuania. The chars eieawn by the Consultant.
Zeimena Sub-basin

231. The Zeimena Sub-basin occupies the area 86 Xif, which comprises 5.8 % of
the total area of the Nemunas RBD.

There is one municipality the area of which in thu-basin comprises more than 50 %
of its area — Svaeionys district municipality. In addition, the Zeim& Sub-basin
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comprises parts of the following municipalitiesnédina (29.3 %), Maitai (37.1 %),
Vilnius district (9.1 %), Utena (24.5 %) and Zanagd9 %) municipalities. Further
description of the Zeimena Sub-basin is based @ ghcio-economic data of
Svertionys district municipality. Agricultural indicatsrare adjusted according to the
areas of the utilised agricultural land in the sauhicipality.

The number of population in Sv@anys district is 30 thousand people, 40 % of which
live in the rural area. This figure is higher ththe Lithuanian average.

The unemployment rate in the Nemunas River Basstridi has been decreasing since
2003 when it was 10.6 %. In 2008, less than 4 %hefpeople of this territory were
unemployed. During the period from 2004 to 200&, lgwvel of unemployment rate in
Svertionys district went down by 55 %.

Since there is no data available on disposableniecof households in individual

municipalities, only the figures of the county wleévertionys district is situated can

be applied. However, differently from other subibasthis average shall not be applied
here because disposable income in Vilnius countery high due to the income level
in Vilnius city. Accordingly, the so-called indiaat of disposable income in “other

towns” of Lithuania is applied to Sv&onys district — LTL 885.8 per one household
member per month. This figure is lower than thehli#nian average which was
LTL 986.8 in 2008.

Annual water consumption in the Zeimena Sub-basiald to approximately 10 850
thousand My of which more than 10 000 thousand per year is consumed for fishery
purposes
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Figure 55. Water consumption in Sw@mys district municipality in 2008. Source:
Statistics Lithuania. The chart was drawn by the<tidtant.

As demonstrated in Figure 55, apart from fishetties,largest share of water is used in
the household sector. Industry consumes 2 % andudtigre — merely 0.01 % of the
total amount of water consumed in this municipality

The amount of wastewater subject to treatmentigdtstrict is only 12 % of the total
volume of wastewater. Though there are no untredigcharges in this municipality,
the treatment quality is insufficient: 31 % of theastewater is treated below the
established standards.
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Figure 56. The level of treatment in Svmys district municipality in 2008.
Source: Statistics Lithuania. The chart was drawthb Consultant.

Sventoji Sub-basin

232. The Sventoji Sub-basin occupies the area7@knt, which makes up 14.2 % of
the total area of the Nemunas RBD.

There are even six municipalities the shares ofateas of which in this sub-basin
constitute more than 50 % of their respective ardas municipalities of Anyk3ai
district (72 %), Mottai district (61 %), Sirvintos district (63 %), Ulerge district
(86 %), Utena district (73 %), and Zarasai distff& %). In addition, the Sventoji Sub-
basin comprises parts of the following municipakti Ignalina (3 %), Jonava (13 %),
Kupiskis (18 %), Rokiskis (48 %), and Vilnius distr (3 %) municipalities. Further
description of the Sventoji Sub-basin is based ten gocio-economic data of the six
main districts. Agricultural indicators have beatjusted according to the areas of the
utilised agricultural land in the said municipadgi

The number of population in Any&&i, Molétai, Sirvintos, Ukmerg Utena and
Zarasai districts is given in Table 113 below.

Table 113. The number of population in the munikiga of the Sventoji Sub-basin

Municipality Total number of which urban | Percentage of rurgl
of population population population

Zarasai distr. 20 5938 8 597 58.3%
Anyk&iai distr. 32 137 13 02% 59.5 %
Utena distr. 47 934 32572 32.0%
Molétai 23187 6 949 70.0 %0
Sirvintos 19 142 7070 63.1 %
Ukmerg: distr. 45 868 27 603 39.8 %
Total 188 861 95 816 49.3 %

Source: Statistics Lithuania

The unemployment rate in the Nemunas River Basstridt has been decreasing since
2003 when it was 10.6 %. In 2008, less than 4 %hefpeople in this territory were
unemployed. The level of unemployment decreased%6 in Anyksiai district and
by 60 % in Utena district, meanwhile in Zarasatriis the figure remained the same.
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Since there is no data available on disposablemecof households in individual
municipalities, the figures of two counties whehe tmunicipalities in question are
situated can be applied. These are Utena and ¥iktounties where average disposable
income per one household member per month was L%L &nd LTL 1186,
respectively. The monthly average disposable incohmme inhabitant was LTL 967.

Annual water consumption in the Sventoji Sub-bdsials to approximately 13 500
thousand ) of which almost 58 % are consumed for fisheryppses.
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Figure 57. Water consumption in the main munictjgdiof the Sventoji Sub-basin in
2008. Source: Statistics Lithuania. The chart wasvd by the Consultant.

As demonstrated in Figure 57, apart from fishetties,largest share of water is used in
the household sector. Industry consumes 15 %, grdr@ % and agriculture — merely
0.16 % of the total amount of water consumed ise¢haunicipalities.

There is no untreated wastewater discharged irethesicipalities, and the treatment
quality is excellent — the percentage of wastewiagatted to the established standards is
as high as 99.7 %.

Neris Small Tributaries Sub-basin

233. The Neris Small Tributaries Sub-basin occuffiestotal area of 24 942 Kmits
share in Lithuania is 4 267 Kmwvhich makes up 8.9 % of the total area of the Niems
RBD in Lithuania.

There are two municipalities the shares of thesacdavhich in this sub-basin constitute
more than 50 % of their respective areas: Vilnityg municipality (100 %) and Vilnius
district municipality (85.2 %). In addition, the Ne Small Tributaries Sub-basin
comprises parts of the following municipalitiesndwa (48.2 %), KaiSiadorys (42.7 %),
Elektrenai (38 %), Kaunas city (20.8 %), Kaunas distrigtog), Satininkai (4.2 %),
Sirvintos (37.3 %), Svaiionys (9.7 %), Trakai (19.9 %), and Ukmerdjstrict (0.8 %)
municipalities. Further description of this sub4bas based on the socio-economic data
of four main municipalities — those of Vilnius cignd Vilnius district, Jonava and
KaiSiadorys. The latter two municipalities are udgd as well because no other sub-
basin situates such large shares of their aretisedderis Small Tributaries Sub-basin,
that is, 48.2 % and 42.7 % of their respective arégricultural indicators have been
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adjusted according to the areas of the utilisedicalgural land in the said
municipalities.

The number of population in the four municipalitisgiiven in Table 114 below.

The unemployment rate in the Nemunas River Basstridi has been decreasing since
2003 when it was 10.6 %. In 2008, less than 4 %hefpeople in this territory were

unemployed. The level of unemployment in the Ne&iwall Tributaries Sub-basin
decreased by 18 % in Vilnius city and by 52 % inal@ district.

Table 114. The number of population in the munidies of the Neris Small
Tributaries Sub-basin

Municipality Total number of which urban | Percentage of rurgl
of population population population
Vilnius city 555 733 555 672 0.0 %
Vilnius district 95 078 5 876 93.8 %
Jonava district 51 745 34 446 33.4|%
KaiSiadorys
district 35 905 13 48§ 62.4 %
Total 738 461 609 487 17.5%

Source: Statistics Lithuania

Since there is no data available on disposableniecof households in individual
municipalities, only the figures of two countiesevé the municipalities in question are
situated can be applied. These are Kaunas andu¥iloounties where disposable
income per one household member per month is LTQ1519 and LTL 1 186,
respectively. The monthly average disposable incoframe inhabitant in the sub-basin
isLTL 1 166.

Annual water consumption in the Neris Small Tribbigs Sub-basin totals to
approximately 23 460 000 thousand, mof which 97.2 % were consumed for energy
purposes because of the operation of Kruonis PurSpadge Plant. The plant belongs
to the Nemunas Small Tributaries Sub-basin theeefioe issue of water consumption
for energy purposes is not discussed in this seclibe chart below illustrates the water
consumption excluding the energy sector.
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Figure 58. Water consumption in the main munictpdiof the Neris Small Tributaries
Sub-basin in 2008, excluding the energy sector wherounts for 97 % of the total
water consumption in these municipalities. Sou8tatistics Lithuania. The chart was
drawn by the Consultant.

As demonstrated in Figure 58, apart from energy,léingest share of water is used in
the household sector. Industry comes next, anéfiis (aquaculture) — differently from
other sub-basins — is only on the third place. é&gture accounts for mere 0.4 % of the
total water consumption in these municipalities.

There is no untreated wastewater discharged irethesicipalities, and the treatment
guality is excellent — the percentage of wastewagated to the established standards is
as high as 98 %.

Newézis Sub-basin

234. The Newzis Sub-basin occupies the area of 6 140.5, kvhich makes up 12.8 %
of the total area of the Nemunas RBD.

There are four municipalities the shares of theasmref which in this sub-basin
constitute more than 50 % of their respective ar#@s municipalities of Kdainiai
(98.3 %), Panaxzys city (90.9 %), Panéxys district (73.9 %) and RadvilisSkis district
(71.0 %). Further description of this sub-basimased on the socio-economic data of
these main districts. In addition, the N&s Sub-basin comprises parts of the following
municipalities: municipalities of Anykgi district (18.6 %), Jonava (38.7 %), Kaunas
city (9.3 %), Kaunas district (40.3 %), Ke&drdistrict (4.7 %), Raseiniai district (4.9 %),
Siauliai city (15.8 %), Siauliai district (only 0%), and Ukmerg district (13.2 %).
Agricultural indicators have been adjusted accaydin the areas of the utilised
agricultural land in the said municipalities.

The number of population in the municipalities ahB\zys city and district, Kdainiai
and Radviliskis districts is given in Table 115dwel

Table 115. The number of population in the muniltiiea of the Ne¢zis Sub-basin

Municipality Total number of which urban | Percentage of rurdl
of population population population
Kédainiai distr. 63 033 31 055 50.7 %
Panegzys city 42 986 1695 96.1 %
Pane¥zys distr. 113653 113 657 0.0%
Radviliskis distr. 49 250 22 825 53.7 %
Total 268 922 169 228 37.1%

Source: Statistics Lithuania

The unemployment rate in the Nemunas River Basstridt has been decreasing since
2003 when it was 10.6 %. In 2008, less than 4 %hefpopulation in this territory was
unemployed. The level of unemployment in the &y Sub-basin decreased by 45 %
(in Pane¥zys city) — 61 % (in Panéxys district).

Since there is no data available on disposableniecof households in individual
municipalities, only the figures of three countigBere the municipalities in question
are situated can be applied. These are Kaunasyé&Zgseand Siauliai counties where
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monthly disposable income per one household mensbefL 1 016, 877 and 915,
respectively. The monthly average disposable incofrae inhabitant in the sub-basin
in 2008 was LTL 918.

Annual water consumption in the Neis Sub-basin totals to approximately 16 700
thousand
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Figure 59. Water consumption in the main munictpediof the Ne¥Zis Sub-basin in
2008. Source: Statistics Lithuania. The chart wasvd by the Consultant.

As demonstrated in Figure 59, the household seeatmounts for the highest
consumption of water. Industry consumes 26 %, snerd5 %, fisheries - 13 %, and
agriculture merely 0.7 % of the total amount of@vatonsumed in these municipalities.

There is no untreated wastewater discharged irethmsicipalities, and the treatment
quality has been rapidly improving during the Igsars: in 2007 as much as 80 % of
wastewater was treated below the established s@sdahereas in 2008 such

wastewater accounted only for 34 %. However, itusthdoe pointed out that the

insufficient treatment occurred in Paggys city before 2009. As from this year, the
situation should be much better, which should flect=d in the latest statistics.
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Figure 60. Level of wastewater treatment in the itipalities of Kédainiai, Panetzys
city, Pane¥zys district and RadviliSkis district together i008. Source: Statistics
Lithuania. The chart drawn by the Consultant.

Sesup Sub-basin

235. The SesupSub-basin occupies the area of 6 104.8.1ti69.75 krof this sub-
basin are situated in Lithuania thus comprisin@ 9@of the total area of the Nemunas
RBD.

The SeSup Sub-basin situates five municipalities the sharethe areas of which in

this sub-basin comprise more than 50 % of theiasaréhe municipalities of Kalvarija

(99.3 %), Kazh Rada (99.1 %), Marijampel (100 %), Sakiai district (76.2 %), and
Vilkavigkis district (100 %). Further descriptiohthe SeSup Sub-basin is based on the
socio-economic data of these main districts. Initamid the SeSup Sub-basin also

comprises parts of the following municipalities:yAls (10 % of the area), Kaunas
district (7.5 %), Lazdijai (33.1 %), and Prienal0@ %) municipalities. Agricultural

indicators are adjusted according to the area@iutiised agricultural land situated in
these municipalities.

The number of people living in the municipalitietbe main districts in the Sedup
Sub-basin is given in Table 116.

Table 116. The number of population in the munidiea of the SeSupSub-basin

Municipality Total number of the of which urban Percentage of rural
population population population
Marijampok munic. 68 973 47 010 318
Kalvarija munic. 13 407 50138 626
Kazly Rida munic. 14 497 7 16Q 50/6
Vilkaviskis distr.
munic. 47 978 20 390 57.5
Sakiai distr. munic 36 361 10 363 71.5
Total / on average 181 21 89 938 50.4

Source: Statistics Lithuania
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The unemploymentate in the Nemunas RBD has been decreasing 2d@#& when it
totalled to 10.6 %, meanwhile in 2008 it was ldsnt4 %. As compared to 2003, the
number of the unemployed in the municipalitiesta SeSup Sub-basin went down by
more than 60 % and in Sakiai municipality — evervBy%.

There is no statistical data on disposable incomehauseholds by individual
municipalities, therefore only the information dfet county to which all the said
municipalities belong can be applied. The averagmthly disposable income in
Marijampok region was LTL 868.2 per household.

The annual water consumption in the Sé&8ipb-basin is about 10 400 thousartd m
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Figure 61. Water consumption in the SeS8pb-basin in 2008. Source: Statistics
Lithuania. The chart was drawn by the Consultant.

As demonstrated in Figure 61, the largest amounvtaiér is consumed for household
purposes. The consumption in the fishery sectd20@8 was only slightly lower (by
1 %). Industry consumes 7 %, agriculture — 1.5 A6, the energy sector — 0.6 %.

The year 2008 saw some positive changes in thidaaim. In 2007, all wastewater in
Kalvarija municipality was discharged untreatedeveas in 2008, after the construction
of a wastewater treatment plant, all wastewatérested to the standard. The treatment
quality in the sub-basin is very good — the levfatlean-up to the standards is as high as
99.7 %.

Dubysa Sub-basin

236. The Dubysa Sub-basin occupies the area 06D 3@, which makes up 4.1 % of
the total area of the Nemunas RBD. This is onehef $mallest sub-basins in the
Nemunas RBD from the point of view of the size.

There are no municipalities the shares of the aséaich in this sub-basin constitute
more than 50 % of their respective areas. For Gaiom purposes, two main
municipalities — those of Keléndistrict and Raseiniai district which occupy thajon
part of the sub-basin area (46.5 % and 45.2 % céspl/) — have been taken. The
shares of the remaining seven municipalities ia shib-basin are very small: Jurbarkas
(2.6 %), Kaunas district (4.9 %),éHainiai (1.7 %), Radviliskis (4.5 %), Siauliai city
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(3.0 %), Siauliai district (13.0 %), and TelSian(p 0.7 %) municipalities. Agricultural
indicators have been adjusted according to thesase¢he utilised agricultural land in
the said municipalities.

The number of population in the main municipalittégthe Dubysa Sub-basin is given

in Table 117 below.

Table 117. The number of population in the munidigs of the Dubysa Sub-basin

Municipality Total number of which urban Percentage of rural

of population population population
Kelme distr. 38 057 13 803 63.7 %
Raseiniai distr. 41 895 15703 62.5%
Total / on average 79 952 29 506 63.1 %

Source: Statistics Lithuania

The unemployment rate in the Nemunas River Basstridt has been decreasing since
2003 when it was 10.6 %. In 2008, less than 4 ¥hefpopulation of this territory were
unemployed. The level of unemployment in the mypalkiies of the Dubysa Sub-basin
decreased by 38-67 %.

Since there is no data available on disposablemecof households by individual
municipalities, only the figures of the countiesem the municipalities in question are
situated can be applied. In 2008, the average rhodibposable household income in
Kaunas county where Raseiniai is situated was LTI1@, and that in Siauliai county
where Kelnt is located — LTL 915.

Annual water consumption in the Dubysa Sub-bastaldoto approximately 8 900
thousand

0%
k

10% gg5
2%
-y 1%

® Households
m Energy

® Industry

B Agruculture
B Aguaculture
m Other

Figure 62. Water consumption in Kelrand Raseiniai municipalities which are situated
in the Dubysa Sub-basin in 2008. Source: Statisiitsiania. The chart drawn by the
Consultant.

As demonstrated in Figure 62, the largest shargadér is used in the fisheries sector.
Water consumed for fisheries purposes both in Ketmd Raseiniai municipalities

accounts for almost 90 % of the total consumptibime household sector consumes
10 %, industry — even five times less water. Faicatfural purposes water is used only
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in Kelme district, which accounts for only 0.5 % of thealoivater consumption in the
sub-basin. The energy sector does not consume atey at all.

As in many other sub-basins, there are no untreditazharges in this sub-basin. The
treatment quality is excellent — the percentagavadtewater treated to the established
standards is as high as 99 %.

Jara Sub-basin

237. The dra Sub-basin occupies the area of 4 005, kmhich makes up 8.38 % of the
total area of the Nemunas RBD.

There are three municipalities the shares of theasarof which in this sub-basin
constitute more than 50 % of their respective ardlas municipalities of Rietavas
(69.7 %), Silat (85.2 %) and Taurag(87.7 %). Further description of thard Sub-
basin is based on the socio-economic data of tissects. In addition, thetda Sub-
basin comprises parts of the following municipabti Jurbarkas (26.7 %), Keim
(13.9 %), Klaigda (3.0 %), Paggiai (20.3 %), Plung (only 0.4 %), Raseiniai (44.1 %),
Silute (3.3 %), and TelSiai (only 0.6 %) municipalitie&gricultural indicators have
been adjusted according to the areas of the utilsgricultural land in the said
municipalities.

The number of population in the main municipalitegshe Jira Sub-basin is given in
Table 118 below.

Table 118. The number of population in the munildigs of the dira Sub-basin

Source: Statistics Lithuania

Municipality Total number of which urban Percentage of rural

of population population population
Rietavas distr. 10 085 3843 61.9(%
Silale distr. 30131 6 037 80.0 %
Taurag distr. 50 690 29 838 41.1%
Total / on average 90 906 39718 56.3 %

The unemployment rate in the Nemunas River Basstridi has been decreasing since
2003 when it was 10.6 %. In 2008, less than 4 %hefpopulation of this territory was
unemployed. The level of unemployment in the mypatiies of the Ura Sub-basin
during the said period decreased by 56 % on avesagein Silat district — by 80 %.

Since there is no data available on disposablemecof households in individual
municipalities, only the figures of the county wheall the municipalities in question
are situated can be applied. The average disposaidme per one household member
per month was LTL 851.5 in TelSiai county and LT618in Taurag. The monthly
average disposable income of one inhabitant idithee Sub-basin was LTL 860.

Annual water consumption in thard Sub-basin totals to approximately 1 593 thousand

me.
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Figure 63. Water consumption in thea Sub-basin in 2008. Source: Statistics
Lithuania. The chart drawn by the Consultant.

As illustrated in Figure 63, the largest share afex is used in the household. Industry
accounts for 5 %, agriculture — 0.5 % and ener@y6-% of the total water consumption
in the dira Sub-basin.

There is no untreated wastewater discharged irethesicipalities, and the treatment
quality is excellent — the percentage of wastewagzated to the established standards is
as high as 97 %.

Lithuanian Coastal Rivers Basin

238. The Lithuanian Coastal Rivers Basin occupiesarea of 1 077 kmwhich makes
up 2.3 % of the total area of the Nemunas RBD.

There are two municipalities the shares of the saddawhich in this basin constitute
more than 50 % of their respective areas: the npalites of Klaipda city (89.9 %)
and Neringa (100 %). Further description of thenu&nian Coastal Rivers Basin is
based on the socio-economic data of these mainaipatities. In addition, the basin
comprises parts of the following municipalitiese tmunicipalities of Klaipda district
(31.4 %), Kretinga (41.7 %), Palanga (49.0 %) aildtS (only 2.9 %). Agricultural
indicators have been adjusted according to thesavkthe utilised agricultural land in
the said municipalities.

The number of population in the main municipalitedghe basin is given in Table 119
below.

Table 119. The number of population in the munildiies of the Lithuanian Coastal
Rivers Basin

Municipality Total number of which urban Percentage of rural

of population population population
Klaipéda city 184 657 184 65} 0.0 %
Neringa 3371 3371 0.0 %
Total / on average 188 028 188 0p8 0.0 %

Source: Statistics Lithuania
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The unemployment rate in the Nemunas River Basstridi has been decreasing since
2003 when it was 10.6 %. In 2008, less than 4 %efpopulation of this territory was
unemployed. During the said period, the level oemployment in the Lithuanian
Coastal Rivers Basin decreased by 50 % in Ktapand even by 100 % in Neringa.

Since there is no data available on disposablemecof households by individual
municipalities, only the figures of the countieses both municipalities in question are
situated can be applied. In 2008, the average sipe household income per month in
Klaipéda county was LTL 943.

Annual water consumption in the Lithuanian CoasRivers Basin totals to
approximately 15 700 thousand.m
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Figure 64. Water consumption in the Lithuanian GaldRivers Basin in 2008.
Source: Statistics Lithuania. The chart drawn ley@onsultant.

As illustrated in Figure 64, the largest share atex is used in the household sector.
Differently from other sub-basins, industry consgmémost the same amount, which is
mainly determined by Klagula city, a large industrial centre. Energy accotiots %

of the total water consumption in the Lithuaniara€tal Rivers Basin.

The amount of untreated wastewater in this basaistdo 2.5 %. All such effluents are
discharged in Neringa municipality. The wastewdteatment quality in the basin is
very good — the percentage of wastewater treatéigetestablished standards is as high
as 97 %. The situation will improve even more affter startup of Neringa WWTP.

The Nemunas Small Tributaries Sub-basin

239. The Nemunas Small Tributaries Sub-basin oesufiie total area of 8 813 km
which makes up 18.4 % of the total area of the NeamuRBD in Lithuania.

This is a large sub-basin. There are even 11 npalities the shares of the areas of
which in the sub-basin constitute more than 50 %thair respective areas: the
municipalities of Alytus town (100 %), Alytus digtr (71.9 %), BirStonas (100 %),

Druskininkai (99.7 %), Elektnai (62 %), Jurbarkas (70.8 %), Rgmi (79.5 %),
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KaiSiadorys (57.3 %), Kaunas city (70 %), Lazdij&6.8 %), and Prienai district
(89.4 %).

In addition, the Nemunas Small Tributaries Sub+basimprises parts of the following
municipalities: the municipalities of Kaunas (4%3, Kazhh Rada (only 0.9 %),
Marijampok (10.3 %), Raseiniai (5.8 %), Sakiai (23.8 %),cBahkai (16.9 %), Silut
(47.5 %), Taurag(12.3 %), Trakai (39.5 %), and \éaa (17.7 %) districts.

Further description of the Nemunas Small Tribugaeib-basin is based on the socio-
economic data of twelve largest municipalitiesusildistrict municipality, 47.5 % of
the area of which is situated in this sub-basirs been included as well because no
other sub-basin situates such a large share afats

Agricultural indicators have been adjusted accaydin the areas of the utilised
agricultural land in the said municipalities.

The number of population in the said municipaliiiegiven in Table 120 below.

Table 120. The number of population in the munidijes of the Nemunas Small
Tributaries Sub-basin

Municipality Total number of which urban | Percentage of rural
of population population population
Alytus distr. 31 073 3276 89.5 %
Alytus town 68 304 68 304 0.0 %
Lazdijai distr. 24 823 6 403 74.2 %
Druskininkai
town 24 341 16 263 33.2%
Kaunas city 355 586 355 586 0.0%
BirStonas town 5261 317R 39.7%
Prienai distr. 33 58( 12 295 63.4%
KaiSiadorys distr. 35 905 13 488 62.4|%
Silute distr. 52 960 20 94% 60.5 %
Jurbarkas distr. 35158 13 907 60.4 %
Paggiai distr. 11 399 2 554 77.6 %
Elektrenai 27 911 18 867 324 %
Total 706 301 535 06( 24.2%

Source: Statistics Lithuania

The unemployment rate in the Nemunas River Basstridi has been decreasing since
2003 when it was 10.6 %. In 2008, less than 4 %efpopulation of this territory was
unemployed. The level of unemployment in the Nemnsu@mall Tributaries Sub-basin
decreased by 50 % on average (from 0 % in BirSt@maks Prienai municipalities to
more than 75 % in Elekinai).

Since there is no data available on disposableniecof households in individual
municipalities, only the figures of five countiehi@re the municipalities in question are
situated can be applied. These are Alytus, KauKéspéda, Taurag, and Vilnius
counties where average monthly disposable incomeme household member in 2008
was LTL 806, 1016, 943, 861, and 1 186, respedtivEhe average disposable income
of one inhabitant in the sub-basin is LTL 963 pemnth.

Annual water consumption in the Nemunas Small Tabas Sub-basin totals to
approximately 2 520 000 thousand, raf which 99 % is consumed for energy purposes
because of the operation of Kruonis Pumped Stol@igmt. The issue of water
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consumption for energy purposes is not discussethig section. The chart below
illustrates the water consumption excluding thergyneector.
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Figure 65. Water consumption in the main munictgiof the Nemunas Small
Tributaries Sub-basin in 2008, excluding the enegptor which accounts for 99 % of
the total water consumption in these municipalit®surce: Statistics Lithuania. The
chart drawn by the Consultant.

As illustrated in Figure 65, apart from energy, thegest share of water is used in the
fisheries (aquaculture) sector. The household sedimes next and industry is on the
third place. Agriculture accounts for 1.4 % of ttetal water consumption in these

municipalities (excluding energy).

The amount of untreated wastewater is small, stfarests are discharged in Raygai,
Siluté district and Kaunas, which accounts for 0.3 ofaalktewater subject to treatment.
The treatment quality is good — the percentage adtewater treated to the established

standards is as high as 89 % (Figure 66).
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Figure 66. Wastewater treatment in the main mualiips of the Nemunas Smalll
Tributaries Sub-basin in 2007. Source: Statistitdsuania. The chart drawn by the
Consultant
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Prieglius Basin

240. The Prieglius Basin occupies the area of 8:1% which constitutes only 0.18 %
of the total area of the Nemunas RBD.

This basin comprises 6 % of the territory of Vilk&us district municipality.

No dischargers of point pollution have been idédifin the Prieglius Basin. There are
no sources of significant pollution and no hydropowlants and ponds or straightened
rivers which would be assigned to heavily modifieater bodies.

Consequently, no economic analysis and selecticupblementary measures has been
carried out for the Lithuanian part of this basin.

SECTION II. IMPACTS OF ECONOMIC SECTORS ON THE STAT US OF
WATER BODIES

241. An analysis of impacts on water resources itiastified the following sectors

related to and affecting the use of water resountdsthuania: households, industry,
energy, agriculture, and fisheries. As demonstratethe sections above, the most
important ones are households, industry and fiskeri

Summary of the major impacts by individual sub-basns

Minija Sub-basin

242. The major sources of impacts in the Minija-$abin are municipal and industrial
discharges. Neither agricultural activities nor tombwer facilities pose any major
problems to the status of water.

Following the mathematical modelling data, the @ntation of ammonium nitrogen in
a small stretch of the Minija below Plungdthat is, downstream of the inflow of the
Sruoja) may be balancing between good and modecati®gical status, but it has not
been designated as a water body at risk and walbgect to operational monitoring.

No other point pollution sources with a significamipact on the Minija Sub-basin and
no water bodies at risk due to dangerous substdraes been identified in the Minija
Sub-basin.

One water body at risk (the Babrungas River) hasnbsubject to pressures from
hydrological fluctuations because of a hydropowlan) and 95.7 km of rivers have
undergone hydromorphological modifications as altes river straightening.

Merkys Sub-basin

243. The main identified sources of impacts inNerkys Sub-basin are effluents from
the fisheries sector as well as municipal and itrégdsvastewater.

It has been established that Bo&ncentrations in the Var River may be exceeding
the threshold values of good ecological status wug@ollution by the aquaculture
company Daug Zuvis; however, following 2008 data, the said @nrations in
discharges from the fishery farm have significagiiyne down and therefore the Via¥
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has not been designated as a water body at rigkriVér will be subject to operational
monitoring.

Following monitoring and modelling data, supplenaentmeasures due to excessive
amounts of BOR, nitrogen or phosphorus are required inchakai wastewater
treatment plant. No water bodies at risk becausdaoigerous substances have been
identified in the Merkys Sub-basin.

Agricultural activities do not pose any major priok to the status of water

One water body at risk (the Verseka River) has bsebject to pressures from
hydrological fluctuations because of two hydropowiants, and 295 km of rivers have
undergone hydromorphological modifications as altes river straightening.

Zeimena Sub-basin

244. The main identified sources of impacts in Zieémena Sub-basin are municipal
and industrial wastewater. No negative impact ostexater from the fisheries sector
has been detected. Neither agricultural activines hydropower facilities pose any
major problems to the status of water

Following monitoring and modelling data, supplenaentmeasures due to excessive
amounts of phosphorus are required in Sigys wastewater treatment plant. No
water bodies at risk because of dangerous substdmaee been identified in the
Zeimena Sub-basin. However, a one-off analysis eoied three years ago detected
presence of certain hazardous substances in ther@f discharged from WWTPs.

There are no hydropower plants exerting significampacts on water bodies in the
Zeimena Sub-basin. The length of straightened rstertches which have undergone
hydromorphological changes totals to 86 km.

Sventoji Sub-basin

245. The main identified sources of impacts in$iventoji Sub-basin are effluents from
the fisheries sector, municipal and industrial wastter, and agricultural pollution.

However, no negative impact of fisheries effluehtss been detected. Hydropower
facilities do not pose any major problems to tla¢ust of water.

Following monitoring and modelling data, supplenaeptmeasures due to excessive
amounts of phosphorus are required in Utena towralysis shows that stormwater
runoff loads may be significantly contributing toliaition loads discharged from Utena
wastewater treatment plant, although the actualuamof pollution emitted from
surface runoff dischargers is not known at the munmend needs supplementary
analysis.

Agricultural pollution does not have any signifitampact on the ecological status of

many rivers in the sub-basin. Nevertheless, a eoaptlivers flowing over the areas of

intensive agricultural activities are polluted witktrate nitrogen. The achievement of
good ecological status in these rivers will requstgplementary measures against
agricultural pollution.

No water bodies at risk because of dangerous sutetehave been identified in the
Sventoji Sub-basin. However, a one-off analysisdcated three years ago detected
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presence of certain dangerous substances in therg discharged from WWTP and
in the Sventoiji.

Six water bodies at risk due to hydrological flittans because of seven hydropower
plants have been identified in the sub-basin. 267 & rivers have undergone
hydromorphological modifications as a result oerigtraightening.

Neris Small Tributaries Sub-basin

246. The main identified sources of impacts in lexis Small Tributaries Sub-basin
are municipal and industrial wastewater, and agucal pollution, as well as
transboundary pollution.

Following monitoring and modelling data, supplenaeptmeasures due to excessive
amounts of nitrogen and phosphorus are requireg onlKaiSiadorys wastewater
treatment plant.

It is suggested that the Neris River is designa@®d water body at risk because of
hazardous substances in its water. A one-off aisatgsiducted three years ago detected
presence of certain dangerous substances in the &teBuivydziai and in wastewater
discharged from Jonava WWTP.

Following water quality monitoring data, the valuet BOD; in the Neris fail to
conform to the good ecological status requiremehits to transboundary pollution.
However, the assessment of transboundary pollutatirbe revised upon collection of
more monitoring data.

Agricultural pollution does not have any signifitampact on many rivers in the sub-
basin. Still, a couple of stretches flowing ovee threas of intensive agricultural
activities suffer from significant pollution. Imprement of their ecological status will
require supplementary measures against agriculpothltion.

One water body (the MésRiver) has been subject to pressures from watel le
fluctuations because of the operation of a hydraggulant and thus has been identified
as a water body at risk. 225 km of rivers have wyoee hydromorphological
modifications as a result of river straightening.

Newézis Sub-basin

247. The main identified sources of impacts inNle®¢zis Sub-basin are municipal and
industrial wastewater, and agricultural pollutiofhis sub-basin requires more
supplementary measures for reduction of househwoidustrial and agricultural
pollution than in any other sub-basin.

Following analyses data, supplementary measuresoderecessive amounts of nitrogen
and phosphorus compounds are required in three ewatdr treatment plants
(Baisogala, Pakirsinis and Bukonys). Supplemenpatiution reduction measures may
also be needed in a few more WWTP (nine such plaat® been identified at the
moment); however, there is lack of data to progaificance of their impact.

A very important driver of pressures in the B&g Sub-basin is agricultural diffuse
pollution, which exerts a significant impact onmaany as 69 water bodies at risk in the
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category of rivers. Supplementary agricultural gidn reduction measures will be
required in order to achieve good ecological statubese water bodies.

The NewzZis River downstream of Parigys WWTP is designated as a water body at
risk due to pollution with hazardous substanceson&-off analysis conducted three
years ago detected presence of certain hazarddagtasges in the Neégis water
downstream of Panéxys and in the effluents of the water company Aaikifhs
vandenys.

Four water bodies have been subject to pressums frydrological fluctuations
because of five hydropower plants and hence haee mentified as water bodies at
risk. 747 km of rivers have undergone hydromorpbicia modifications as a result of
river straightening.

Sesup Sub-basin

248. To date, the major identified sources of intpart the SesupSub-basin have been
municipal and industrial wastewater, and agricaltyollution. As in the case of the
Newzis Sub-basin, a number of supplementary measwregduce pollution from
households and agriculture are required in the $eSub-basin.

Following monitoring and modelling data, supplenaeptmeasures may be required in
five wastewater treatment plants (Sakiai, Vilkais3K. azdijai, Kybartai, and Kagzl
Rada) due to excessive amounts of nitrogen and ploogphYet, more data verifying
significance of pollution discharged from Lazdigmnd Kazli Rada WWTP is required
as well loads emitted from dischargers of surfag®ff and their input into the total
pollution of Vilkaviskis town need to be analyseéfdre introducing such measures.
Accordingly, at the moment supplementary pollutreduction measures are proposed
only for Kybartai WWTP. As to Sakiai WWTP, no supplentary measures might be
required if requirements restricting the use of g@twrus in detergents used in
households and industry are introduced.

Significant pollution from agricultural sources tasbe reduced in as many as 29 water
bodies in the SeSaBub-basin.

No water bodies at risk because of hazardous sutestehave been identified in the
SeSup Sub-basin. However, a one-off analysis conductedet years ago detected
presence of certain dangerous substances in thexr whthe Siesartis downstream of
Sakiai.

Two water bodies have been subject to pressursstigalrological fluctuations because
of five hydropower plants and hence identified atew bodies at risk. 490 km of rivers
have undergone hydromorphological modificationa assult of river straightening.

Dubysa Sub-basin

249. The major identified sources of impacts in Ehéysa Sub-basin are municipal
wastewater and agricultural pollution.

Supplementary pollution reduction measures in thbyBa Sub-basin are required only
in Tytuvenai WWTP where ammonium nitrogen loads have toeoeiced. Other point
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pollution loads in the Dubysa Sub-basin do not hamg significant impacts on the
ecological status of the rivers therein.

Supplementary measures are required to reduceutigrad pollution in eight water
bodies in the category of rivers.

No water bodies at risk because of hazardous sutestahave been identified in the
Dubysa Sub-basin.

Two water bodies at risk have been identified ahslue to water level fluctuations
because of two hydropower plants. 150 km of rivelhave undergone
hydromorphological modifications as a result oerigtraightening.

Jara Sub-basin

250. The main identified sources of impacts in i@ Sub-basin are municipal and
industrial wastewater, and agricultural pollution.

Following monitoring and modelling data, supplenaeptmeasures due to excessive
amounts of nitrogen and phosphorus are requirednan wastewater treatment plant
(Raseiniai WWTP). Besides, three more settlements\allages may be sources of
significant pollution but the impact requires additl analysis.

Also, agricultural pollution entering two water besl has to be reduced. No water
bodies at risk because of dangerous substancesbleaveidentified in thedda Sub-
basin.

One water body at risk has been identified as siwd to hydrological fluctuations
because of a hydropower plant. 196 km of riversehandergone hydromorphological
modifications as a result of river straightening.

Lithuanian Coastal Rivers Basin

251. The main identified sources of impacts inltieuanian Coastal Rivers Basin are
municipal and industrial wastewater, and surfacefiu

Following monitoring and modelling data, supplenaeptmeasures due to excessive
amounts of nitrogen and phosphorus are requirednan wastewater treatment plant
(Kretinga WWTP). Supplementary measures may alsedaired to reduce discharges
of surface runoff. However, the actual loads aret koown yet and hence
supplementary measures to address these loadsnbaween included in the present
Plan.

The Akmena-Daé has been identified as a water body at risk dysotential pollution
with hazardous substances.

There are no hydropower plants exerting significampacts in this sub-basin. The
length of regulated rivers totals to 80 km.
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Nemunas Small Tributaries Sub-basin

252. The main identified sources of impacts in Nemunas Small Tributaries Sub-
basin are municipal, industrial, and fishery wastan Another driver of significant
pressures in this sub-basin is transboundary pahiut

Following monitoring and modelling data, supplenaeytmeasures due to excessive
amounts of BOBR, nitrogen and phosphorus are required in PrawesjSSilug,
Klausieiai, and Lekciai wastewater treatment plants.

It is proposed to assign the Nemunas to water Bodterisk because of potential
pollution thereof with hazardous substances. A affie@nalysis conducted three years
ago detected presence of certain dangerous substanthe Nemunas at the border, at
Rusre, downstream of Sovetsk and of Kaunas, as welhasastewater of the water
companies Dakijos vandenys, BirStono vandentiekis and Kaunadeanys.

Nine water bodies have been subject to pressures \irater level fluctuations because
of the operation of eight hydropower plants andceedesignated as water bodies at
risk. The Nemunas stretch downstream of Kaunas k3Foeen identified as a heavily
modified water body due impacts of the hydropowkmp 486 km of rivers have
undergone hydromorphological modifications as alted river straightening.

Agricultural pollution does not have any signifitampact on the rivers in the Nemunas
Small Tributaries Sub-basin; however, concentratiohBOD; in the Jiesia River may
be failing the good ecological status requiremenesto pollution from fishery ponds.

Water quality monitoring data indicates that val@wésBOD; in the Nemunas River
might be failing the good ecological status requieats due to transboundary pollution.
The impact of transboundary pollution will be readsupon collection of more data.

Households

253. Statistical data on water consumption in Laiha is accumulated according to
administrative units — municipalities. The exactadan the number of population
connected to the centralised water supply and wasée network in the sub-basin
cannot be provided because such data is collectethealevel of water supply

companies. The territories serviced by water suppippanies do not coincide with the
municipal borders; besides, the percentage of pesglviced is different in individual

settlements. To be able to obtain accurate infaomaat the level of the sub-basin,
collection of statistics at the level of sub-bashsuld be initiated.

254. The revision of the data for the sub-basinthefNemunas RBD was based on the
following sources of information:

254.1. Data of the Department of Statistics of Bepublic of Lithuania (Statistics
Lithuania) on water consumption in 2007 by sectaraounts of water consumed for
domestic and municipal needs and industry in imlligl municipalities);

254.2. Data of the wastewater discharger databadbeoEnvironmental Protection
Agency of 2007. The amounts of wastewater disclibng® individual sub-basins were
calculated on the basis of the location of dischexgThe calculations did not include
effluents from energy objects and fishery companies
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255. The water consumption in individual sub-basiras revised taking into account
the following assumptions:

255.1. All water consumed for domestic and muniongeeds is attributed to households
(the category “Consumed for domestic and munianeaids” of Statistics Lithuania);

255.2. Water consumption for domestic and municipakds in a sub-basin is
proportionate to the amount of wastewater disclthingi® the sub-basin (that is, if 20 %
of domestic and municipal wastewater is dischafgad municipality A into sub-basin
B, it means that 20 % of water consumed for doroemtid municipal needs in the
territory of the municipality is consumed in thigsbasin).

256. The majority of dischargers emit mixed doneeatid industrial wastewater. The
estimations of the share of domestic wastewataeithavas based on the proportion
calculated according to the water amounts consuimegtie domestic and municipal
sector and in the sector of industry, as providethk Statistics Lithuania.

For the purpose of implementing the strategic gwalachieve that 95 % of the

population become able to use water supply andewasér management services, it
has been planned to allocate funds for the muritigsmsituated in the Nemunas RBD
for 2007-2013.

Also, plans have been made to develop a sludge geament infrastructure building
sludge processing installations in 23 townEhe characteristics of water consumption
by households in the Nemunas RBD are provided éutbelow.

Minija Sub-basin

257. Of all municipalities the territories of whiee situated in the Minija Sub-basin,
the largest amount of water is consumed in the onpaity of Plung district (almost
70 % of the total water consumption in the sub4iési household purposes). In Pliéng
municipality, the daily consumption of water by anbabitant connected to the central
network totals to 50 | on average. Consequentlgraye water consumption in the
Minija Sub-basin is lower than the Lithuanian agera

Information on the water consumption in the houselsector and domestic/municipal
wastewater discharges in the Minija Sub-basinaviped in Table 121.

The most significant pressure in the householdséctthe Minija Sub-basin is made in
Plung: municipality. The Minija Sub-basin situates 83 #tlee area of Plungdistrict
municipality, however, all wastewater produced hrs tdistrict is discharged into the
rivers of the Minija Sub-basin. Pluéaglistrict accounts for 70 % of water consumption
by households and 85 % of wastewater dischargéeeiaub-basin.

The difference between the consumption of water disdharge of wastewater (the
amount of water supplied exceeds the amount ofhdiges by 20 %) could have
emerged due to the assumptions made for the revmigoses. The share of domestic

> A list of national projects under Measure No VR3-BM-01-V Renovation and development of water
supply and wastewater treatment systesesivity Development of a sludge management infrastructure
was approved by Order No. D1-667 of the Ministethef Environment of the Republic of Lithuania of 9
December 2008 (Zin2009, No6-188 481913.
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wastewater in municipal wastewater (in individugdctiargers) emitted into the Minija
Sub-basin in Sildtand Klaigda districts may be larger than the district averag

In comparison to other sub-basins of the Nemunad,Rie level of water consumption
in the Minija Sub-basin is low (about 1.5 % of theusehold consumption in the
Nemunas RBD).

Table 122 below provides information on plannedestment projects in towns and
settlements in the Minija Sub-basin, including tequired costs.

No investments have been planned for sludge tredtmagilities in the Minija Sub-
basin.



234

Table121. Water consumption and wastewater diselsargthe household sector in the Minija Sub-bdXd@,7

Water consumption and wastewgter_dlscharge Water consumption and wastewater discharge orethigotry of the sub-basin
on the territory of the municipality
Share of
wastewater in
Share of Total amount Amount of the total
Share of the domestic Toct)?lv\?ggrunt of domestic A”\:\?;tg ol municipal éjmo%uen;tg amount of
Municipality municipality wasteyvgter in consumed for and municipal| Total amount consumed for (domestic and N S— Amount of | wastewater
in the sub- municipal domestic and (excl. of surface domestic industrial) discharaed surface (domestic-
basin, % wastewater, municioal industrial) runoff, thou. needs. thou wastewater thou rﬁ/gea’r runoff, thou. | municipal)
% P wastewater melyear 3 "| discharged, -y m’/year discharged on
needs, thou. disch d m-/year th ¥ the terit
mélyear ischarged, ou. nr/year e territory
thou. nilyear of the
municipality,
%
Klaipéda distr. 58.0 47.0 732.0 335.0 621.0 288.4 132.0 62.0 42.0 39.4
Kretinga distr. 31.5 85.1 682.0 594.0 441.0 40.2 35.0 29.8 13.0 5.9
Plung: distr. 83.0 71.5 1 005.0 1424.0 913.0 1 005.0 1424.0 1018.6 913.0 100.0
Rietavas 27.0 94.7 90.0 264.0 9.0 0.7 2.0 1.9 0.0 0.8
Skuodas distr. 3.4 100.0 722.0 383.0 214.1 0.0 0.0 0.0 0.0 0.0
Silal¢ distr. 9.7 84.7 412.3 411.0 219.0 0.0 0.0 0.0 0.0 0.0
Silute distr. 29.9 32.8 1154.0 2711.0 397.0 95.8 225.0 73.7 23.0 8.3
TelSiai distr. 8.2 57.0 1 398.0 3362.0 190.0 5.8 14.0 8.0 0.0 0.4
TOTAL 6 195.3 9484.0 3004.1 1435.9 1832.0 1194.0 991.0
Notes:

1. The table lists all municipalities in the Minigub-basin.
2. The share of domestic wastewater in the totalioipeal wastewater was calculated dividing the amiaid water consumed for domestic and municipal
needs by the aggregate amount of water consumenddiastrial and domestic-municipal purposes.
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Table 122. National projects in the Minija Sub-pasi 2007-2013

Municipality Settlement Planned works

[a R ©

E | o T - 5 9 3. 29 | Project

o 22 o o gl &5¢E )

S 5. |5 |58 | §.E |8 L% SEEL | awe

s El §3= 2% ogg 2% oS0 oo 2=e

z5|x25z¢ |[e=2£8| z3¢ |23 =zQE¢€
Klaipéda distr. | Gargzdai 3.4 3.4 4.76

VézZakiai 1 6.1 4.9 10.92

Kretinga distr. | Salantai 1 3.9 3.2 1 9.455
Plung: distr. Plung 5.6 3.3 8.9
Plung: distr. Plung 24.0 17.3 28.91
Silute distr. Seksna 4.7 6.533
TOTAL 2 51.1 32.1 1 69.478

Source: Order No. D1-462 of the Minister of the Eomment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 uMeasure No VP3-3.1-AM-01-V Renovation and
development of water supply and wastewater treatsystems (Zin., 2008, No. 109-416209, No. 47-
1889

Notes:

1. Development of ¥zakiai water supply and wastewater infrastructureniduded in the project
Development of the water supply and wastewater gemant infrastructure in Klagoa
district. The project also includes development of the Biftacture in Kretingal settlement
(Lithuanian Coastal Rivers Basin). The total vabfethe project is LTL 21.84 million. It is
assumed that half of the project amount will beested in the Minija Sub-basin.

2. Development of Salantai water supply and wastewiafeastructure is included in the project
Development of the water supply and wastewater gemant infrastructure in Kretinga
district. The project also includes development of the siftacture in Kretinga town and in
Vydmantai settlement (Lithuanian Coastal RiversiBasThe total value of the project is LTL
28.366 million. It is assumed that one third of pgreject amount will be invested in the Minija
Sub-basin.

3. Two investment projects are planned to be implestmt Plung town: Development of the
water supply and wastewater management infrastradtu Plung. Stage landDevelopment of
the water supply and wastewater management infraiire in Plung. Stage Il In the table,
the information on these two projects is givendparate lines.

4. Development of Skdna water supply and wastewater infrastructuiediided in the project
Development of the water supply and wastewater gemant infrastructure in Siléidistrict.
The project also includes development of the inftmsure in Silut town and in Rusn
settlement (the Nemunas Small Tributaries Sub-paghe total value of the projectis LTL 19.6
million. It is assumed that one third of the prajamount will be invested in the Minija Sub-
basin.

Merkys Sub-basin

258. Of all municipalities the territories of whiele situated in the Merkys Sub-basin,
the largest amount of water is consumed irtiSiakai and Vaéna districts (51 % and
41 % of the total water consumption in the sub+b&si domestic-municipal purposes,
respectively). Water supply services in these mpalities are provided by UAB
Vilniaus vandenys and UAB Véamos vandenys. In the territories serviced by these
companies, the daily consumption of water by ormalitant connected to the central
heating network on average totals to 59 | and 5iedpectively. The average
consumption in the Merkys Sub-basin is 58 l/dayd &ms figure is lower than the
Lithuanian average.

Information on the water consumption in the houselsector and domestic/municipal
wastewater discharges in the Merkys Sub-basinogigeed in Table 123.
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The most significant pressure in the householdosactthe Merkys Sub-basin is made
in Sakininkai and Vaéna municipalities. Séininkai and Vaéna districts together
account for 92 % of the total water consumptiorhbyseholds and for 95 % of the total
wastewater discharges in the sub-basin. The difterdbetween the consumption of
water and discharge of wastewater (the amount téngaipplied is less than the amount
of discharges by 20 %) at the sub-basin leveldasecto the average indicators provided
by the water supply companies.

In comparison to other sub-basins of the Nemuna,Rie level of water consumption

in the Merkys Sub-basin is low (about 1 % of theusehold consumption in the
Nemunas RBD).

Table 124 below provides information on plannedestment projects in towns and
settlements in the Merkys Sub-basin, includingrdwgiired costs.

No investments are planned for sludge treatmeiritties in the Merkys Sub-basin.
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Table 123. Water consumption and wastewater digelsan the household sector in the Merkys Sub-basidi7

Water consumption and wastewater dischar

on the territory of the municipality

D

€ Water consumption and wastewater discharge orethieotry of the sub-basin

Share of
wastewater in
Share of Total amount Total amount Amount of Amount of Amount of the total
Sha_re_ of 'Fhe domestic _ of water of domestic water municipal domestic amount of
Municipality n_1un|C|paI|ty wastewater in consumed for and municipal| Total amount consumed for (d_omestl_c and wastewater Amount of wastewater
in the sub- municipal domestic and (excl. of surface domestic industrial) discharaed surface (domestic-
basin, % wastewater, municioal industrial) runoff, thou. needs. thou wastewater thou rﬁ/gea,r runoff, thou. | municipal)
% needs fhou wastewater mdlyear m3/y'ear "| discharged, -y m’/year discharged on
mslyéar | discharged, thou. nifyear the territory
thou. nilyear of the
municipality,
%
Alytus distr. 18.1 75.7 357.8 3939.2 55.4 5.9 65.2 49.3 0.0 1.7
Sakininkai distr. 78.6 98.0 491.0 734.5 0.0 466.9 698.5 684.6 0.0 95.1
Trakai distr. 40.5 57.7 695.1 243.0 23.0 62.9 22.0 12.7 0.0 9.1
Varéna distr. 82.1 64.4 402.3 668.1 193.0 379.5 630.3 405.6 193.0 94.3
Vilnius distr. 2.7 60.2 1544.0 1714.0 301.0 0.0 0.0 0.0 0.0 0.0
TOTAL 3490.2 7 298.8 572.4 915.3 1416.0 1152.2 193.0
Notes:

1. The table lists all municipalities in the Merkyab-basin.

2. The share of domestic wastewater in the totalioipeal wastewater was calculated dividing the amiaid water consumed for domestic and municipal
needs by the aggregate amount of water consumeddiestrial and domestic-municipal purposes.
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Table 124. National projects in the Merkys Sub-h&si2007-2013

Municipality Settlement Planned works Project
& o o T - ke g o Va.'lue’
2 e | 3g |&3 2 E |2 cl &5 Eg | MILTL
S Sa” |3 |S¢ | 2T |S, > eSS
=_ | e5-32 |£z2 223 (28833258
ZS | 225/ 22 |¢2E| 222 232 228E¢
Sakininkai | Eisiskes 1 8.0
distr. Sakininkai 1.7 1.7
Trakai distr. | RidiSkes 1 1.1 0.9 29.9
Varéna distr.| Vaéna 22.4 3.7 23.00%
TOTAL 1 1 25.2 0 6.3 0 0 60.905

Source: Order No. D1-462 of the Minister of the Eomment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 uiMeasure No VP3-3.1-AM-01-\Renovation and
development of water supply and wastewater treatsyestemgZin., 2008, No, 109-4162009, No. 47-
1882

Notes: Development of iliSkes water supply and wastewater infrastructure ituded in the project
Development of the water supply and wastewater gemant infrastructure in Trakai districlThe
project also includes development of the infragtreecin Trakai and Lentvaris towns (the Neris Small
Tributaries Sub-basin). The total value of the @cbjis LTL 59.8 million. It is assumed that halftbe
project amount will be invested in the Merkys Swsib.

Zeimena Sub-basin

259. Of all municipalities the territories of whiehe situated in the Zeimena Sub-basin,
the largest amount of water is consumed in the oipmity of Sverionys district
(85 % of the total water consumption in the subibafr domestic-municipal
purposes). Water supply services in Svemys municipality are provided by UAB
Vilniaus vandenys. In the territory serviced bystbompany, the daily consumption of
water by one inhabitant connected to the centriaor on average totals to 88 I.

Information on the water consumption in the housgisector and domestic/municipal
wastewater discharges in the Zeimena Sub-basimisded in Table 125.

The most significant pressure in the householdoséatthe Zeimena Sub-basin is made
in Svergionys district municipality. The Zeimena Sub-basituates 73 % of the area of
Svertionys district municipality; however, 97 % of wastger produced in this district
is discharged into the rivers of the Zeimena Suirb&Sveriionys district accounts for
84 % of water consumption by households and 90 %domestic wastewater
discharges.

The difference between water consumption and wadtwdischarge (the amount of
water supplied exceeds the amount of discharges3i) is difficult to explain — it
could have emerged because of statistical datauatiog problems.

In comparison to other sub-basins of the Nemunad,Rie level of water consumption
in the Zeimena Sub-basin is very low (about 0.7 #4the water consumption by
households in the Nemunas RBD).

Water supply services are provided to 94 % andetlodsvastewater management - to
92 % of the inhabitants living in the territory geed by the water company UAB
Vilniaus vandenys.

Table 126 provides information on planned investmerojects in towns and
settlements in the Zeimena Sub-basin, includingeheired costs.
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Table125. Water consumption and wastewater diseSargthe household sector in the Zeimena Sub-p2807

Water consumption and wastewater discharg

the territory of the municipality

e in

Water consumption and wastewater discharge inetiigdry of the sub-basin

Share of
wastewater in
Share c_)f Total amount Total amount Amount of Amount of Amount of the total
Sha_re_ OflTe d(;mesttlc _ of water OL dome_sFic | | water dmunic:i_pal g domestic f amount of
S municipali wastewater in and municipal| Total amount omestic an Amount o wastewater
Municipality in thepsub)-/ municipal (éonsumed fodr (excl. P of surface cogsumeql e ( industrial) é\{as';]ewatzr surface (domestic-
basin, % wastewater, ome_stl_c aln industrial) runoff, thou. o(rjnesﬂc wastewater hISC r??;ge | runoff, thou. | municipal)
% municipa wastewater mdlyear nee3 U discharged, IO T m’/year discharged on
needs, thou. disch d m-/year th ¥ the terit
mélyear ischarged, ou. nt/year e territory
thou. nilyear of the
municipality,
%
Ignalina distr. 29.3 99.9 359.0 107.4 21.4 68.9 20.6 20.6 21.4 19.2
Molétai distr. 37.1 98.7 330.3 263.9 54 15.0 12.0 11.8 0.0 4.5
éveriionys distr. 73.1 67.2 545.0 512.0 70.0 529.0 546.0 366.9 70.0 97.1
Utena distr. 24.5 47.8 1244.6 3524.0 1 393. 1.1 3.0 1.4 0.0 0.1
Vilnius distr. 9.1 60.2 1544.0 1714.0 301.0 9.0 10.0 6.0 0.0 0.6
Zarasai distr. 0.9 99.8 257.3 303.7 19.2 0.0 0.0 0.0 0.0 0.0
TOTAL 4 280.2 6 425.0 1810.4 623.0 591.6 406.8 91.4
Notes:

1. The table lists all municipalities in the ZeiraegBub-basin.
2. The share of domestic wastewater in total mpalovastewater was calculated dividing the amofimtater consumed for domestic and municipal needs
by the aggregate amount of water consumed for triduand domestic-municipal needs.
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Table 126. National projects under the Measure Ratian and development of water

supply and wastewater treatment systems in the éfinSub-basin in 2007-2013

Municipality Settlement Planned works Project
® = e Bé o} = ? C%ng \rﬁ“‘:;’]
%"é g g 2% | 8% .2 |8 3582 |n
NEEREERE: =9z 2232258
Sp gZp| 25 |p3g| 258 \ge3E/2zit
Ignalina distr. | Ignalina 2.3 1.0 2.31
Svergionys Pabrad 3.2 3.2
distr. Svertionys 11.0 7.7 16.354
TOTAL 16.5 11.9 18.664
Source: Order No. D1-462 of the Minister of the Eomment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 udeasure No VP3-3.1-AM-01-\Renovation and

development of water supply and wastewater treatsyestemgZin., 2008, No, 109-4162009, No. 47-

1882

No investments are planned for sludge treatmeiiitfes in the Zeimena Sub-basin.

Sventoji Sub-basin

260. Of all municipalities the territories of whielne situated in the Sventoji Sub-basin,
the largest amount of water is consumed in the onpality of Utena district (38 % of
the total water consumption in the sub-basin famdstic-municipal purposes). Water
supply services in this municipality are providegd BAB Utenos vandenys. In the
territories serviced by this company, the daily ssanption of water by one inhabitant
connected to the central network on average ttwadi? |, and the average customer of
all six water supply companies which provide sersito the municipalities in this sub-
basin (Mokty vanduo, Anyk&y vandenys, Sirvint vandenys, Ukmefg vandenys,
and Zaras vandenys) consumes 49 | of water per day, so terage water

consumption in the Sventoji Sub-basin is lower ttianLithuanian average.

Information on water consumption in the househadt@m and domestic/municipal

wastewater discharges in the Sventoji Sub-baginogided in Table 127.

The most significant pressure in the householdséctthe Sventoji Sub-basin is made
in Utena municipality. The Sventoji Sub-basin siésa48 % of the area of Utena district
municipality, however, all wastewater produced his tdistrict is discharged into the
rivers of the Sventoji Sub-basin. Utena distriatamts for 38 % of water consumption

by households and 86 % of domestic/municipal wastemdischarges.

The difference between water consumption and wadtwdischarge (the amount of
water supplied is lower than the amount of disceargy 26 %) is close to the average

indicators provided by water supply companies.

In comparison to other sub-basins of the Nemunals,Riee level of water consumption
in the Sventoji Sub-basin is low (about 4 % of Weger consumption by households in
the Nemunas RBD).

Water supply services of six water companies amviged to 72 % and those of
wastewater treatment — to 55 % of all inhabitaniad in the territory serviced by these

companies.

Table 128 provides information on planned investmemojects in towns and

settlements

in the

Sub-basin,

including e threquired

costs.
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Table 127. Water consumption and wastewater digelsan the household sector in the Sventoji Suinbag07

Water consumption and wastewater discharg
the territory of the municipality

e in

Water consumption and wastewater discharge inetiigdry of the sub-basin

Share of
wastewater in
Share c.)f Total amount Total amount Amount of Amo%”_“ of Amount of the total
nSq:ﬁir(?i O;IEth N W;S?sz::;i in of water a?]gdrﬂrl?rﬁtszflcal Total amount water (dr(;]#wglsctliit):af!md ClomEss Amount of ar;;t;r\:\:{;;r
Municipality in thepsub)-/ municipal consumed for (excl. P of surface consumeql o industrial) U BRI surface (domestic-
basin. % wastewater. dome_stl_c alnd industrial) runoff, thou. domesﬂc wastewater g |schrr:1?rged, runoff, thou. | municipal)
% municipa wastewater mdlyear “eeé’ U discharged, AL 7T m’/year discharged on
needs, thou. discharged T thou. nifyear the territor
melyear ' y
thou. nilyear of the
municipality,
%
Anyk&iai distr. 72.0 51.9 437.5 720.0 32.0 432.5 1017.8 528.4 32.0 98.9
Ignalina distr. 3.0 99.9 359.0 107.4 21.4 0.0 0,0 0.0 0.0 0.0
Jonava distr. 13.0 11.3 1919.0 3 310.( 294.0 18.0 34.0 3,9 0.0 0.9
Kupiskis distr. 18.0 72.8 396.8 509.8 220.2 0.0 0.0 0.0 0.0 0.0
Molétai distr. 61.0 98.7 330.3 263.9 54 315.3 251.9 248.7 5.4 95.5
Rokiskis distr. 48.0 38.2 702,4 17347 1185.9 38,1 670,0 36,0 0,0 54
Sirvintos distr. 63.0 99.3 417.0 336.0 3.0 371.1 299.0 296.9 3.0 89.0
Ukmerg: distr. 86.0 84.4 799.0 1 807.0 185.0 799,0 1 807.0 1524.6 185.0 100.0
Utena distr. 73.0 47.8 1244.6 3524.0 1 393. 12435 3521.0 1681.5 1393.4 99.9
Vilnius distr. 3.0 60.2 1544.0 1714.0 301.0 4.5 5.0 3.0 0.0 0.3
Zarasai distr. 55.0 99.8 257.3 303.7 19.2 25.9 30.6 30.5 0.0 10.1
TOTAL 8 406.9 14 330.5 3 660.5 3247.9 7 636.3 3821.2 1618.8
Notes:

1. The table lists all municipalities in the Svgn8ub-basin.

2. The share of domestic wastewater in the totalioipeal wastewater was calculated dividing the amiai water consumed for domestic and municipal

needs by the aggregate amount of water consumeddiastrial and domestic-municipal needs.
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Table 128. National projects under the Measure Retian and development of water
supply and wastewater treatment systems in thet§v&ub-basin in 2007-2013

Municipality | Settlement Planned works Project
& o o . ° g [ Va.IL.Je’
= L s € L= L £ |8 gl 25 g.g million
2 So | =% | S¢ ST (S, >T{gEEE L
2. | 23232 |2 282 (2882 :25&¢
z5 n:§§ z 2 n:§§ zae k23 ezQE¢E

Anyk&iai Anyk&iai 1 3.1 3.1 22.24

Ukmerg: Ukmerg: 1 5.7 4.7 9.4

Utena Utena 6.2 6.2 8.68

Zarasai Dusetos- 1 8.0 1.6 9.0

Padusetis
Uztilte
TOTAL: 3 23.0 15.6 49.32

Source: Order No. D1-462 of the Minister of the Eomment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 uMeasure No VP3-3.1-AM-01-V Renovation and
development of water supply and wastewater treatsystems (Zin., 2008, No. 109-416209, No. 47-
18829

Table 129 provides plapned investment projectsloage management infrastructures
in towns located in the Sventoji Sub-basin.

Table 129. Projects on development of sludge manageinfrastructures in 2007-2013
in the Sventoji Sub-basin

Municipality Expected project outputs | Preliminary project value, millior
LTL
Ukmerg: distr. 1 composting site 8.200
Utena distr. 1 rotting and air drying 20.380
equipment
TOTAL: 28.580

Source: Order No. D1-659 of the Minister of the Eomment of the Republic of Lithuania of 8
December 2008 on the approval of financing condgidor projects under Measure Renovation and
development of water supply and wastewater treatrsgstems, activity Development of a sludge
management infrastructure (Zin., 2009, No. 6186

Neris Small Tributaries Sub-basin

261. Of all municipalities the territories of whidre situated in the Neris Small
Tributaries Sub-basin, the largest amount of weteonsumed in the municipality of
Vilnius city (almost 74 % of the total water consution in the sub-basin for domestic-
municipal purposes). Water supply services in gdanumber of municipalities of
Vilnius district are provided by UAB Vilniaus vanags. In the territory serviced by this
company, the daily consumption of water by one lifaat connected to the central
network on average totals to 59 |. This figure esponds to the average consumption
by one inhabitant according to the data of threexmeater companies operating in the
sub-basin, that is, Vilniaus vandenys, Jonavos eaysl and KaiSiadari vandenys.
Consequently, it can be maintained that averagervansumption in the Neris Small
Tributaries Sub-basin is close to the Lithuaniaerage.

Information on water consumption in the househadt@m and domestic/municipal
wastewater discharges in the Neris Small TribusaBeb-basin is provided in Table
130.

The most significant pressure in the householdoseaat the Neris Small Tributaries
Sub-basin is made in Vilnius city municipality. $hmunicipality accounts for 74 % of
water consumption by households and 96 % of domesistewater discharges in the
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territory of the Neris Small Tributaries Sub-basifhe difference between water
consumption and wastewater discharge (the amountatdr supplied is less than the
amount of discharges by 10 %) is lower than theaye indicators provided by the
water supply companies. This ratio is distortedKlayinas city municipality (20.8 % of
the territory of this municipality is situated ihet Neris Small Tributaries Sub-basin,
therefore 20.8 % of water consumed in the territafrthe municipalities was attributed
to this sub-basin).

In comparison to other sub-basins of the Nemuna,Rie level of water consumption
by households in the Neris Small Tributaries Sukifbas very high (about 41 % of the
total water consumption by households in the NeraiRBD).

Water supply services are provided to about 90 #thase of wastewater treatment -
to 87 % of the inhabitants living in the territogsgrviced by the above-said three water
companies.

Table 131 provides information on planned investmenojects in towns and
settlements in the Neris Small Tributaries Sub+hasicluding the required costs.
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Table 130. Water consumption and wastewater digelsan the household sector in the Neris Smallufaibes Sub-basin, 2007

Water c:)hnsumptlon and wastewater discharge in Water consumption and wastewater discharge inettigdry of the sub-basin
e territory of the municipality
Share of
wastewater in
Share of Total amount Amount of the total
Share of the domestic Toct)?lv\?ggrunt of domestic A”\:\?;tg ol municipal éjmo%uen;tg amount of
Municipality municipality wasteyvgter in consumed for and municipal| Total amount consumed for (d.omesti.c and N S— Amount of wastewe}ter
in thg sub- municipal domestic and| . (excl: of surface domestic industrial) discharged surface (dome_snc-
basin, % wastewater, municipal industrial) runosf'f, thou. needs. thou. wastewater thou. rﬁ/yea’r runosf'f, thou. mun|C|paI)
% wastewater m/year 3 discharged, m/year discharged on
needs, thou. discharged TN thou. nifyear the territor
m’lyear ged, y y
thou. nilyear of the
municipality,
%
Elektrenai 38.0 73.7 1253.0 1 356.0 227.0 1175.4 1552.0 938.1 109.0 93.8
Jonava distr. 48.2 11.3 1919.0 3 310.( 294.0 1801.9 11 390.0 1 290.8 294.0 93.9
KaiSiadorys distr. 42.7 65.5 1288.0 1 560.0 338.0 608.5 737.0 483.1 271.0 47.2
Kaunas city 20.8 76.7 14 184.0 95.0 5 323. 2 950.3 0.0 0.0 1310.0 0.0
Kaunas distr. 6.0 99.4 1178.0 26 786.0 561.0 7.7 175.0 174.0 245.0 0.7
Sakininkai distr. 4.2 98.0 491.0 734.5 0.0 14.0 21.0 20.6 0.0 2.9
Sirvintos distr. 37.3 99.3 417.0 336.0 3.0 45.9 37.0 36.7 0.0 11.0
Svertionys distr. 9.7 67.2 545.0 512.0 70.0 10.6 10.0 6.7 0.0 2.0
Trakai distr. 19.9 57.7 695.1 243.0 23.0 577.8 202.0 116.5 23.0 83.1
Ukmerg: distr. 0.8 84.4 799.0 1807.0 185.0 0.0 0.0 0.0 0.0 0.0
Vilnius city 100.0 85.3 25 062.7 42 232.0 9440 25062.7 4232.0 36 007.8 944.0 100.0
Vilnius distr. 85.2 60.2 1544.0 1714.0 301.0 1 530.5 1699.0 1023.1 301.0 99.1
TOTAL 49 375.8 80 685.5 8269.0 33 785.3 58 055.0 37 3854 3497.0
Notes:

1. The table lists all municipalities in the NeSimall Tributaries Sub-basin.
2. The share of domestic wastewater in the totalioipeal wastewater was calculated dividing the amiai water consumed for domestic and municipal

needs by the aggregate amount of water consumeddiastrial and domestic-municipal needs.
3. The municipality of Kaunas city is situated lmege sub-basins (the Nemunas Small Tributariest@gby, the Neris Small Tributaries Sub-basin, ded t

Newezis Sub-basin). Accordingly, water consumption gwuikas city municipality was distributed in propontito the respective shares of the municipal dreaach

of these sub-basins.

4. Wastewater produced in Kaunas city is dischang¢ide Nemunas Small Tributaries Sub-basin.
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Table 131. National projects under the MeafReaovation and development of water
supply and wastewater treatment systemtbe Neris Small Tributaries Sub-basin in

2007-2013
Municipality Settlement Planned works Project
& - s - _ = o O o value,
S |12 |zeg |85 | & g |8 cf2gged|miion
s | S | 3% | S¢ S>3 |8 _xHggEE LN
=/ 23232 |23_.| 382 |2&88z232:5¢
z5lx=5 z2 csE| 232 Sz 28E¢=
Elektrenai Elektrenai - 2.1 2.0 8.47
Vievis
Elektrenai —| 1 3.9 3.8
Vievis
agglomerati
on
Jonava distr. Jonava 7.3 2.0 10.1
Rukla 1
KaiSiadorys KaiSiadorys 8.1 7.6 5.933
distr.
Kaunas distr. Karélava 20.1 8.8 8.152
and
Ramuiai
Trakai distr. Trakai- 26.7 0.4 18.3 1 29.9
Lentvaris
Vilnius city Vilnius 47.8 4.2 32.9 4.6 62.65
Vilnius distr. AvizZieniai 6.4 2.1 54.481
Juodsiliai 6.1 1.5
Kalveliai 1 3.5 2.2
Nemeriné 2.6 2.0
Nemezis 3.0
Pagiriai 6.9 5.2
Rudamina 9.9 7.2
SkaidisSks 5.5 55
Val¢ianai 1.1
TOTAL 1 2 161 4.6 101.1 4.6 1 179.68

Source: Order No. D1-462 of the Minister of the Eomment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 uMeasure No VP3-3.1-AM-01-V Renovation and
development of water supply and wastewater treatsystems (Zin., 2008, No. 109-4162009, No. 47-

1882

Notes:

1. Development of KaiSiadorys water supply and wastewanfrastructure is included in the
project Development of the water supply and wastewater ag@ment infrastructure in
KaiSiadorys district.The project also includes development of the siftecture in RumsSisis
and Ziezmariai settlements (the Nemunas Small Taites Sub-basin). The total value of the
project is LTL 17.8 million. It is assumed that ahéd of the project amount will be invested in
the Neris Small Tributaries Sub-basin.

2. Development of Karglava and Ramtiai water supply and wastewater infrastructure is
included in the projectDevelopment of the water supply and wastewater agament
infrastructure in Kaunas district (Karélava and Ramdiai, Neveronys, Raudondvaris, Vilkija,
and SlienavaThe project also includes development of the siftacture in Raudondvaris (the
Newzis Sub-basin), Neveronys, Vilkija and Slienavae(tNemunas Small Tributaries Sub-
basin) settlements. The total value of the projedtTL 40.76 million. It is assumed that one
fifth of the project amount will be invested in tNeris Small Tributaries Sub-basin.

3. Development of Trakai-Lentvaris water supply andstewater infrastructure is included in the
project Development of the water supply and wastewaterag@ment infrastructure in Trakai
district. The project also includes development of the Biftacture in RdiSkés settlement (the
Merkys Sub-basin). The total value of the projedtTL 59.8 million. It is assumed that half of
the project amount will be invested in the Nerisa8rributaries Sub-basin.
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Table 132 provides planned investment projectsexeldpment of sludge management
infrastructures in towns located in the Neris Srfialbutaries Sub-basin.

Table 132. Projects on development of sludge manageinfrastructures in 2007-2013
in the Neris Small Tributaries Sub-basin

Municipality Expected project outputs Preliminary project value,
million LTL
Vilnius city 1 rotting and air drying 175.735
equipment
Jonava distr. 1 composting site 5.700
KaiSiadorys distr. 1 composting site 3.400
TOTAL 184.835

Source: Order No. D1-659 of the Minister of the Eomment of the Republic of Lithuania of 8
December 2008 on the approval of financing cond#ifor projects under the Measure Renovation and
development of water supply and wastewater tredtrsgstems, activity Development of a sludge
management infrastructure (Zin., 2009, No. 6186

Newezis Sub-basin

262. Information on water consumption in the hoosglsector and domestic/municipal
wastewater discharges in the N&¢ Sub-basin is provided in Table 133.

The most significant pressure in the householdosectthe Ne¥zis Sub-basin is made
in Pane¥zys city and Panegys district municipalities (wastewater produced in
Pane¥zys city is discharged in the territory of Paégxs district municipality).
Pane¥zys city accounts for 47 % of the total water congtion by households in the
territory of the sub-basin and Paggys district municipality — for 78 % of
domestic/municipal wastewater discharges.

The difference between water consumption and wadtwdischarge (the amount of
water supplied is less than the amount of disclsalye20 %) is close to the average
indicators provided by water supply companies.

In comparison to other sub-basins of the Nemunas,Riie level of water consumption
by households in the Néxis Sub-basin is relatively high (about 10 % of tibial water
consumption by households in the Nemunas RBD).

Table 134 below provides information on plannedestment projects in towns and
settlements in the Néxis Sub-basin, including the required costs.
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Table133. Water consumption and wastewater diselargthe household sector in the Bas Sub-basin, 2007

1%

Water consumptlon and waste\./v.ater. discharge in Water consumption and wastewater discharge inettigary of the sub-basin
the territory of the municipality
Share of
Share c.)f Total amount Total amount Amount of Amo%”_“ of Amount of wastewater in th
Sha_re_ of ’Fhe domestic _ of water of dome_spc water mun|C|_paI domestic total amount of
Municipality rr_1un|C|paI|ty Waste\./vz.ater in consumed for and municipal| Total amount consumed for (d_omestl_c and wastewater Amount of wastewa}ter
in thg sub- municipal domestic and| . (excl: of surface domestic industrial) discharged surface (domgstlc-
basin, % wastewater, municipal industrial) runoaff, thou. needs. thou. V\{astewater thoul. mq‘/yea,r runoaff, thou. mum(:lpal)
% wastewater m°/year 3 discharged, m-/year discharged on
needs, thou. discharged T thou. nilyear the territory of
melyear '
thou. nilyear the
municipality, %
Anykiai distr. 18.6 51.9 437.5 720.0 32.0 5.0 8.2 4.3 0.0 1.1
Jonava distr. 38.7 11.3 1919.0 3 310.( 294.Q 99.1 171.0 19.4 0.0 5.2
Kaunas city 9.3 76.7 14 184.0 95.0 5323.( 1319.1 40.0 1.0 42.1
Kaunas distr. 40.3 99.4 1178.0 26 786.0 561.0 10.5 238.0 236.6 46.0 0.9
Kédainiai distr. 98.3 37.5 1479.0 2164.0 1295.( 1479.0 2164.0 1639.2 1295.0 100.0
Kelme distr. 4.7 82.1 262.0 447.0 14.0 0.0 0.0 0.0 0.0 0.0
Pane¥zys city 90.9 69.4 4 366.1 0.0 5146.3] 3968.8 0.0 0.0 5146.3 0.0
Panezys distr. 73.9 98.2 874.3 10 502.0 88.7 874.3 10 502.0 10 313.3 87.7 100.0
Radviliskis distr. 71.0 94.8 969.0 1471.0 124.0 150.9 229.0 217.1 12.0 15.6
Raseiniai distr. 4.9 83.5 687.5 635.0 62.0 0.0 0.0 0.0 0.0 0.0
Siauliai city 15.8 95.4 3619.0 9599.0 515.0 571.8 0.0 0.0 79.0 0.0
Siauliai distr. 0.5 100.0 529.0 1174.0 30.0 9.0 20.0 20.0 0.0 1.7
Ukmerg: distr. 13.2 84.4 799.0 1807.0 185.0 0.0 0.0 0.0 0.0 0.0
TOTAL 31 303.4 58 710.0 13 670.0 8487.4 13 372.2 10 550.4 6667.0
Notes:

1. The table lists all municipalities in the N&is Sub-basin.
2. The share of domestic wastewater in the totaliompal wastewater was calculated dividing the amiad water consumed for domestic and municipal

needs by the aggregate amount of water consumenddiastrial and domestic-municipal needs.

3. The municipality of Kaunas city is situated imdge sub-basins (the Nemunas Small Tributariestfgby, the Neris Small Tributaries Sub-basin, dned t
Newzis Sub-basin). Accordingly, water consumption mukas city municipality was distributed in propontito the respective shares of the municipal areaach

of these sub-basins.

4. The municipality of Pangiys city is situated in two sub-basins (the &y Sub-basin and theida Sub-basin). Accordingly, water consumption ia th
Pane¥zys city municipality was distributed in proportitmthe respective shares of the municipal aresah of these sub-basins.
5. Wastewater produced in Paagys city is discharged in the territory of the Pardgs district municipality.
6. The municipality of Siauliai city is situatedtiree sub-basins (the Ngdis Sub-basin, the Dubysa Sub-basin, and théaMBub-basin). Accordingly, water
consumption in Siauliai city municipality was dibtited in proportion to the respective shares efrttunicipal area in each of these sub-basins
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Table 134. National projects under the Measure Ratiam and development of water
supply and wastewater treatment systems in thé2e®ub-basin in 2007-2013

Municipality | Settlement Planned works Project
|D_: ko] o T = ke g D Vallfle’
= g | 2t o 2 £ |2 | & 5 £ .2 | million
s | Sa |35 |22 SxT S > ggEE L
2ol 23=[32 |2 282 (2882 :25¢
z5 n:%%z% n:%g zae k232 zQE¢E
Kaunas Domeikava 23.9 13.3 14.80%
distr.
Kaunas Raudondvar 7.2 2.8 8.152
distr. is
Kédainiai Kédainiai 2.6 2.6 3.64
distr.
Pane¢zys | Paneezys 31.4 31.4 43.96
city
Pane¢zys | Ramygala 2.0 2.0 2.8
distr.
Radviliskis | Baisogala 2.0 0.9 3.146
distr.
TOTAL 69.1 53 76.503

Source: Order No. D1-462 of the Minister of the Eomment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 uMeasure No VP3-3.1-AM-01-V Renovation and
development of water supply and wastewater treatsyestems (Zin., 2008, No. 109-4162009, No. 47-

1882

Notes:

Development of Domeikava water supply and wastewatiastructure is included in the
projectDevelopment of the water supply and wastewaterag@ment infrastructure in Kaunas
district (Akademija, Domeikava, Garliava, Ringauddihe project also includes development of
the infrastructure in Akademija, Garliava and Rumda settlements (the Nemunas Small
Tributaries Sub-basin). The total value of the pcojis LTL 59.220 million. It is assumed that
one fourth of the project amount will be investedhie Ne¥Zis Sub-basin.

Development of Raudondvaris water supply and westiswinfrastructure is included in the
projectDevelopment of the water supply and wastewaterag@ment infrastructure in Kaunas
district (Karnmélava, Ramuiai, Neveronys, Raudondvaris, Vilkija, Slienav@he project also
includes development of the infrastructure in Kéawa settlement (The Neris Small Tributaries
Sub-basin) and in Ransiai, Neveronys, Vilkija, and Slienava settlemeritee(Nemunas Small
Tributaries Sub-basin). The total value of the @cbjs LTL 40.76 million. It is assumed that one
fifth of the project amount will be invested in tNewZis Sub-basin.

Two investment projects are planned to be implestmt Kaunas district. In the table, the
information on these two projects is given in seplines.

Development of Baisiogala water supply and wastemiafrastructure is included in the project
Development of the water supply and wastewater gemant infrastructure in Radviliskis
district. The project also includes development of the stftecture in RadviliSkis town. The
total value of the project is LTL 6.291 million.i# assumed that half of the project amount will
be invested in the Né¥is Sub-basin.

Table 135 provides planned investment projectsemeldpment of sludge mana
infrastructures in towns located in the N&g Sub-basin.

gement

Table 135. Projects on development of sludge manageinfrastructures in 2007-2013

in the Newzis Sub-basin

Municipality Expected project outputs Preliminary project value,
million LTL
Keédainiai distr. 1 rotting and air drying equipment 23.400
Pane¥zys distr. 1 rotting and air drying equipment 17.900
TOTAL 41.300
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Source: Order No. D1-659 of the Minister of the Eomment of the Republic of Lithuania of 8
December 2008 on the approval of financing condgifor projects under the Measure Renovation and
development of water supply and wastewater treatrsgstems, activity Development of a sludge
management infrastructure (Zin., 2009, No. 6186

Sesup Sub-basin

263. The information on the amounts of water coresiim the household sector and
domestic/municipal wastewater discharged in theigeSub-basin is provided in Table
136.

The most significant pressure in the householdoséotthe SeSupSub-basin is made
in Marijampok municipality, which consumes 53 % of water consdnigy the

households in the entire sub-basin and discharde%o 7of respective domestic
wastewater.

The difference between the consumption of water disdharge of wastewater (the
amount of water supplied is less than the amoumtasitewater discharged by 35 %) at
the level of the sub-basin is close to the aveiad&ators provided by water supply
companies.

In comparison to other sub-basins of the Nemunals,Riee level of water consumption
in the SeSup Sub-basin is low (about 5 % of household consuwnpith the Nemunas
RBD).

Table 137 provides information on planned investmerojects in towns and
settlements in the Sesufub-basin, including the required costs.
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Table 136. Water consumption and wastewater digelsan the household sector in the Sé&b-basin, 2007

Water. consumptlon and wastev.vqter.dlscharg ®Swater consumption and wastewater discharges otetfimry of the sub-basin
in the territory of the municipality
Share of
wastewater in
Share of Total amount Amount of the total
Share of the domestic Toct)?lv\?;‘rtgunt of domestic An\:\?;tgf, el municipal éjmo%uen;tg amount of
ity | TR | VT M consumed o 1 HCPR] TSN consumed o (D0 wastewter | TS | st
basin, % wastewater, d?nr?;isélig;nd industrial) runoff, thou. ngg(?;estﬂgu wastewater tt?(l)siJChr??;?/:g,r runoff, thou. | municipal)
% needs. thou. V\{astewater mdlyear m3/y'ear "| discharged, : m’/year dischar_ged in
mslyéar discharged, thou. nifyear the territory
thou. nilyear of the
municipality,
%
Alytus distr. 10.0 75.7 357.8 3939.2 55.4 3.7 40.5 30.6 0.0 1.0
Kalvarija 99.3 87.9 292.3 225.2 85.8 292.3 225.2 197.9 85.8 100.0
Kaunas distr. 7.5 99.4 1178.0 26 786.0 561.0 0.0 0.0 0.0 0.0 0.0
Kazly Rada 99.1 96.0 289.0 397.1 42.5 289.0 397.1 381.3 42.5 100.0
Lazdijai distr. 33.1 100.0 162.3 184.2 5.2 135.9 154.2 154.2 5.2 83.7
Marijampok 100.0 80.2 2 350.8 5949.0 2071.8 2350.8 5949.0 4771.2 2071.8 100.0
Prienai distr. 10.6 98.0 447.3 920.2 76.3 3.4 7.0 6.9 15.2 0.8
Sakiai distr. 76.2 100.0 1029.0 558.0 87.6 759.8 412.0 412.0 79.5 73.8
Vilkaviskis distr. 100.0 92.6 622.3 919.7 458.5 622.3 919.7 852.1 458.5 100.0
TOTAL 6728.8 39 878.6 3444.1 4457.1 8104.7 6775.5 2758.5

Notes:

1. The table lists all municipalities in the SeS@ub-basin.
2. The share of domestic wastewater in municipaitewmater was calculated dividing the amount of mad@sumed for domestic and municipal needs by the

aggregate amount of water consumed for industnidldlomestic-municipal needs
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Table 137. National projects under the MeaReeovation and development of water
supply and wastewater treatment systenthe SesSup Sub-basin in 2007-2013

Municipality| Settlement Planned works Project
ID—: he] > o - 5 ko] § é Va:llfle’
Q D L £ 9 el © million
S |Sx |5 |88 8 58 EF ggln
Sz 55 33 |53 35553853 3823
z5|x=5z8 |¢28z38|ax=z38 =zzES
Alytus distr.| Simnas 1 2.6 3.0 7.46
Kalvarija Kalvarija 4.6 1.8 4.48
Kazly Ruda | Kazl 1 6.0 5.0 13.47
Rada
Lazdijai distr | Lazdijai 4.7 4.3 8.728
Marijampok| Marijampok| 1 10.7 8.9 26.7
Prienai Veiveriai 0.5 2.19p
Sakiai distr.| Sakiai 2.3
Kudirkos 1 11.7 3.8 17.0
Naumiestis
Vilkavidkis | Kybartai 5.6 4.7 22.2
Vilkaviskis 1 12.1 6.9
TOTAL 5 317 0.5 154 102.18

Source: Order No. D1-462 of the Minister of the Eowment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 unklerasure No VP3-3.1-AM-01-V
Renovation and development of water supply andemaser treatment systenggin., 2008,
No. 109-41622009, No. 47-1882
Notes:
1. Development of Lazdijai water supply and wastewatéastructure is included in the project
Development of the water supply and wastewater gemant infrastructure in Lazdijai district.
The project also includes development of the inftasure in Veigjai settlement (the Nemunas
Small Tributaries Sub-basin). The total value @& pioject is LTL 17.455 million. It is assumed
that half of the project value will be investedtire SeSup Sub-basin.
2. Development of Veiveriai water supply and wastewatéastructure is included in the project
Development of the water supply and wastewater gemant infrastructure in Prienai district.
The project also includes development of the itftecsure in Prienai town and in BalbieriSkis
and ISlauzas settlements (the Nemunas Small Tribat&Sub-basin). The total value of the
project is LTL 8.766 million. It is assumed thateoiorth of the project value will be invested in
the SeSup Sub-basin.

Table 138 provides planned investment projects @veldpment of a sludge
management infrastructure in towns located in #&ufg Sub-basin.

Table 138. Projects on development of a sludge gemaent infrastructure in 2007-
2013 in the SeSwSub-basin

Municipality Expected project outputs Preliminary project value,
million LTL
Marijampok 1 rotting and air drying equipmen 28.300
TOTAL 28.300

Source: Order No. D1-659 of the Minister of the Eowment of the Republic of Lithuania of 8
December 2008 on the approval of financing conagidor projects under the Measure
Renovation and development of water supply and emedér treatment systemactivity
Development of a sludge management infrastrudiire, 2009, No. 6-186

Dubysa Sub-basin

264. Information on water consumption in the hoosglsector and domestic/municipal
wastewater discharges in the Dubysa Sub-basimisdad in Table 139.
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The most significant pressure in the householdosantthe Dubysa Sub-basin is made
in Kelmé district municipality. Kelnd district accounts for 57 % of the total household
water consumption and for 79 % of domestic/municipastewater discharges in the
territory of the sub-basin. Practically, there esdifference between water consumption
and wastewater discharge (in the household sectdhe Dubysa Sub-basin. An error
in the water consumption/wastewater discharge balas determined by Siauliai city
municipality (part of water consumption in Siaul@iy municipality was attributed to
the Dubysa Sub-basin in proportion to the shatb@imunicipal area in this sub-basin).

In comparison to other sub-basins of the Nemunad,Rie level of water consumption
in the Dubysa Sub-basin is low (about 1 % of thaltbousehold water consumption in
the Nemunas RBD).

Table 140 provides information on planned investmenojects in towns and
settlements in the Dubysa Sub-basin, including¢leired costs.
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Table 139. Water consumption and wastewater digelsan the household sector in the Dubysa Sub-p280v

Water consumption and wastewater discharg
the territory of the municipality

e in

Water consumption and wastewater discharge inetiigdry of the sub-basin

Share of
wastewater in
Share of Total amount Amount of the total
Share of the domestic Total amount of domestic AMET: 6 municipal AIMETE G amount of
municipalit wastewater in of water and municipal| Total amount water domestic and CEmEslE Al t of tewat
Municipality - panty L consumed for P UMt consumed for ( - - wastewater mount o wastewater
in the sub- municipal domestic and (excl. of surface domestic industrial) discharaed surface (domestic-
basin, % wastewater, municioal industrial) runoff, thou. needs. thou wastewater thou rﬁ/gea,r runoff, thou. | municipal)
% needs fhou wastewater mdlyear m 'ear "| discharged, -y m’/year discharged on
mslyéar | discharged, y thou. nifyear the territory
thou. nilyear of the
municipality,
%
Jurbarkas distr. 2.6 98.9 737.0 943.0 421.0 0.0 0.0 0.0 0.0 0.0
Kaunas distr. 4.9 99.4 1178.0 26 786.0 561.0 0.3 7.0 7.0 0.0 0.0
Keédainiai distr. 1.7 37.5 1479.0 2164.0 1 295.( 0.0 0.0 0.0 0.0 0.0
Kelmé distr. 46.5 82.1 262.0 447.0 14.0 249.7 426.0 349.9 14.0 95.3
RaduviliSkis distr. 4.5 94.8 969.0 1471.0 124.0 7.2 11.0 10.4 0.0 0.7
Raseiniai distr. 45.2 83.5 687.5 635.0 62.0 59.5 55.0 45.9 23.0 8.7
Siauliai city 3.0 95.4 3619.0 9 599.0 515.0 108.6 0.0 0.0 0.0 0.0
Siauliai distr. 13.0 100.0 529.0 1174.0 30.0 14.4 32.0 32.0 0.0 2.7
TelSiai distr. 0.7 57.0 1 398.0 3362.0 190.0 0.0 0.0 0.0 0.0 0.0
TOTAL 10 858.5 46 581.0 3212.0 439.8 531.0 445.2 37.0
Notes:

1. The table lists all municipalities in the Duby&ab-basin.
2. The share of domestic wastewater in the totaliompal wastewater was calculated dividing the amad water consumed for domestic and municipal
needs by the aggregate amount of water consumeddiastrial and domestic-municipal needs.
3. The municipality of Siauliai city is situatedtimree sub-basins (the Nigs Sub-basin, the Dubysa Sub-basin, and th&a\Bub-basin). Accordingly, water
consumption in Siauliai city municipality was diburited in proportion to the respective shares efrtiunicipal area in each of these sub-basins
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Table 140. National projects under the MeafReaovation and development of water
supply and wastewater treatment systémtbe Dubysa sub-basin in 2007-2013

Municipality| Settlement Planned works Project
e g s | & 5 g g, |vale
= g | 2t o 2 £ |2 c| @ 5 £ & | milion
S | S |3% |88 | £5% |8 LY EEEE |
¢ 55% 8% |5%c| 553 5885 Eges
z5x=s5 z2 t2E| 228 |32 28E¢

Kelme distr. | Kelmeé 7.2 6.7 19.9

Tytuvénai 1 5.5 2.9
Raseiniai dist| Ariogala 1.8 1.8 3.433
TOTAL 1 145 11.4 23.333

Source: Order No. D1-462 of the Minister of the Eowment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 undlerasure No VP3-3.1-AM-01-V
Renovation and development of water supply andemeader treatment systenggin., 2008,
No. 109-41622009, No. 47-1882
Note:
Development of Ariogala water supply and wastewadrastructure is included in the project
Development of the water supply and wastewater gemant infrastructure in Raseiniai district.
The project also includes development of the itfum$ure in Raseiniai town and Vidéksettlement
(the Jira Sub-basin). The total value of the project i$.1TD.3 million. It is assumed that one third of
the project amount will be invested in the Dubysa-Basin.

Table 141 provides planned investment projectsexeldpment of sludge management
infrastructures in towns located in the Dubysa Sabin.

Table 141. Projects on development of sludge manageinfrastructures in 2007-2013
in the Dubysa Sub-basin

Municipality Expected project outputs Preliminary project value,
million LTL
Kelmé distr. 1 composting site 6.600
TOTAL 6.600

Source: The database of pollution charges of thedity of the Environment

Jara Sub-basin

265. Information on water consumption in the hoosglsector and domestic/municipal
wastewater discharges in thea Sub-basin is provided in Table 142.

The most significant pressure in the householdosentthe dira Sub-basin is made in

Taurag district municipality. The territory of this mumgality accounts for 40 % of the

total household water consumption and 63 % of dtimesstewater discharges in the
territory of the sub-basin.

The difference between water consumption and wadeswdischarge in theath Sub-
basin (the amount of water supplied is less thanatmount of discharges by 29 %) is
close to the average indicators provided by watppky companies.

In comparison to other sub-basins of the Nemunas,Riie level of water consumption
in the Jira Sub-basin is low (about 3 % of the total houktkha@ter consumption in the
Nemunas RBD).

Table 143 provides information on planned investmemojects in towns and
settlements in theida Sub-basin, including the required costs.
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Table 142. Water consumption and wastewater digelsan the household sector in thealSub-basin, 2007

Water consumption and wastewater discharg
the territory of the municipality

® M \Water consumption and wastewater discharge inetiigary of the sub-basin

Share of
wastewater in
Share of Total amount Amount of the total
Share of the domestic Total amount of domestic AMET: 6 municipal Aol Inise | amount of
C municipality | wastewater in of water and municipal Total amount water (domestic and ClomEE Amount of | wastewater
Municipality in the sub- municipal consumed for (excl of surface consume(_j for industrial) wastewater surface runoff| (domestic-
basin, % wastewater dome§t|_c and industrilal) . runoff CEESTE wastewater CIEEETTEL) discharged, | municipal)
' % ’ municipal discharged, | needs, thou. . thou. ni/year ged, . P
o needs. thou. wastewater thou. rﬁ'/year m3/year discharged, thou. rﬁ’/year dlschar_ged on
mslyéar discharged, thou. nifyear the territory
thou. nilyear of the
municipality,
%
Jurbarkas distr. 26.7 98.9 737.0 943.0 421.0 16.4 21.0 20.8 0.0 2.2
Kelmé distr. 13.9 82.1 262.0 447.0 14.0 0.0 0.0 0.0 0.0 0.0
Klaipéda distr. 3.0 47.0 732.0 335.0 621.0 0.0 0.0 0.0 0.0 0.0
Paggiai 20.3 66.4 344.0 261.0 16.0 228.0 173.0 114.9 7.0 66.3
Plung: distr. 0.4 71.5 1 005.0 1424.0 913.0 0.0 0.0 0.0 0.0 0.0
Raseiniai distr. 44.1 83.5 687.5 635.0 62.0 628.0 580.0 484.2 39.0 91.3
Rietavas 69.7 94.7 90.0 264.0 9.0 89.3 262.0 248.2 9.0 99.2
Silal¢ distr. 85.2 84.7 412.3 411.0 219.0 412.3 531.0 348.3 219.0 100.0
Silute distr. 3.3 32.8 1154.0 2711.0 397.0 0.0 0.0 0.0 0.0 0.0
Taurag distr. 87.7 96.8 911.0 2102.0 578.2 908.0 2 095.0 2 028.2 578.2 99.7
TelSiai distr. 0.6 57.0 1 398.0 3362.0 190.0 0.0 0.0 0.0 0.0 0.0
TOTAL 7732.8 12 895.0 3440.2 2282.0 3662.0 3223.8 852.2
Notes:

1. The table lists all municipalities in therd Sub-basin.
2. The share of domestic wastewater in the totalicipal wastewater was calculated dividing the amaid water consumed for domestic and municipal

needs by the aggregate amount of water consumeddigstrial and domestic-municipal needs
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Table 143. National projects under the MeafReaovation and development of water
supply and wastewater treatment systamtbe Jira Sub-basin in 2007-2013

Municipal | Settlement Planned works Project
ity - o . - S g, | vaue
= g 2 E L= % E |2 gl 2% g.g million
S |%p |39 |88 | £, [T ¥ 58%
2ol 23=[32 |2 282 (2882 :25¢
z5S n:%%z% n:§§ z38 [x23&z2EE
Raseiniai | Raseiniai 2.6 1.8 6.867
distr. Viduklé 1 1.8 0.9
Silale Silale 14.5 12.4 37.2
distr. Kvédarna 1 11.0 11.0
Taurag Taurag 13.1 12.2 35.2
distr. Skaudvik 1 18.2 3.9
TOTAL 1 2 61.2 42.2 79.267

Source: Order No. D1-462 of the Minister of the Eowment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 unklerasure No VP3-3.1-AM-01-V
Renovation and development of water supply andemaser treatment systenggin., 2008,
No. 109-41622009, No. 47-1882

Notes:

1. Development of Raseiniai and Vidékivater supply and wastewater infrastructure isudet! in
the projectDevelopment of the water supply and wastewateragement infrastructure in
Raseiniai district. The project also includes development of the siftecture in Ariogala
settlement (the Dubysa Sub-basin). The total valu¢he project is LTL 10.3 million. It is
assumed that two thirds of the project amount bélinvested in theida Sub-basin.

Table 144 provides planned investment projectsemeldpment of sludge management
infrastructures in towns located in thea Sub-basin.

Table 144. Projects on development of sludge manageinfrastructures in 2007-2013
in the Jira Sub-basin

Municipality Expected project outputs Preliminary project value,
million LTL
Raseiniai distr. 1 composting site 3.100
Taurag distr. 1 rotting and air drying equipment 20.700
TOTAL 23.800

Source: Order No. D1-659 of the Minister of the Eowment of the Republic of Lithuania of 8
December 2008 on the approval of financing conagidor projects under the Measure
Renovation and development of water supply and emedér treatment systemactivity
Development of a sludge management infrastrudiire, 2009, No. 6-186

Lithuanian Coastal Rivers Basin

266. Information on water consumption in the hoosglsector and domestic/municipal
wastewater discharges in the Lithuanian CoastaRiBasin is provided in Table 145.

The most significant pressure in the householdosentthe Lithuanian Coastal Rivers
Basin is made in the municipalities of Klaga city and Palanga town. Klaqba city
municipality accounts for 75 % of the total houddh@ater consumption in the basin.
Municipal wastewater of Klagula city is discharged into the Curonian Lagoontheo
largest volume of wastewater discharged into thersi of the Lithuanian Coastal Rivers
Basin is produced in the municipality of Palanganqwhich accounts for 84 % of the
total household wastewater discharged in the basin)
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The ratio of water consumption and wastewater diggds at the level of the basin (the
amount of water supplied exceeds the amount ohdrges by 2.4 times) is distorted by
Klaipéda city municipality. As already pointed out aboweastewater produced in
Klaipéda city is discharged into the Curonian Lagoon.

In comparison to other sub-basins of the Nemuna,Rie level of water consumption
in the Lithuanian Coastal Rivers Basin is high (#hll % of the total household water
consumption in the Nemunas RBD).

Table 146 provides information on planned investmemojects in towns and
settlements in the Lithuanian Coastal Rivers Bastiuding the required costs.
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Table 145. Water consumption and wastewater digelsan the household sector in the Lithuanian Gb&svers Basin, 2007

Water consumption and wastewater discharg
the territory of the municipality

® M \Water consumption and wastewater discharge inetiigary of the sub-basin

Share of
wastewater in
Share of Total amount Amount of the total
Share of the domestic Toct)?lv\?ggrunt of domestic A”\:\z;g ol municipal éjmo%uen;tg amount of
Municipality municipality wasteyvgter in consumed for and municipal| Total amount consumed for (domestic and N S— Amount of | wastewater
in the sub- municipal domestic and (excl. of surface domestic industrial) discharaed surface (domestic-
basin, % wastewater, municipal industrial) runoff, thou. needs. thou wastewater thou rﬁ/geai runoff, thou. | municipal)
% needs. thou. | Wastewater melyear m3/y'ear "| discharged, : m’/year discharged on
e/ ;aar "| discharged, thou. nifyear the territory
y thou. nilyear of the
municipality,
%
Klaipéda city 89.9 52.3 6 994.b 1140 11 375 6 994.5 15.0 7.8 11 375.2 100.
Klaipéda distr. 31.4 47.( 732.0 335(0 621 443.6 203.0 95.3 579.0 60.6
Kretinga distr. 41.7 85.1 682.,0 594.0 44] 641.8 797.0 476.0 428.0 94.1
Neringa distr. 100.¢ 100.0 168|0 a.0 ( 168.0 0.0 0.0 0.0 0.0
Palanga town 49, 97.4 1019.4 3268.0 1 39 10194 3 268.( 3183.7 1 388.0 100.
Silute distr. 2.9 32.8 1154.0 2711}0 397 31.5 74.0 24.3 0.0 2.7
TOTAL 10 749.9 6919.0 14 231.2 9298.8 4357.0 3787.0 13770.2
Notes:

1. The table lists all municipalities in the Litmian Coastal Rivers Basin.
2. The share of domestic wastewater in the totalioipeal wastewater was calculated dividing the amiai water consumed for domestic and municipal

needs by the aggregate amount of water consumenddiastrial and domestic-municipal needs.

3. Wastewater produced in the municipalities ofihga and Klaigda city is discharged into the Curonian Lagoon
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Table 146. National projects under the MeafReaovation and development of water

supply and wastewater treatment systé@mtbe Lithuanian Coastal Rivers Basin in
2007-2013

Municipal | Settlement Planned works Project
ity & o o - . o g Q Vqllfle’
= L = Lz 2 E |8 c| & 5 £ .9 | million
: | S | 3% | S¢ S>3 |8 > ggEE LN
=/ 23232 |23_.| 382 (2882 32:5¢
z5 =25 z2 t2E| 232 |£2Z828€E¢
Klaipéda | Klaipéda 13.0 9.0 1 52.0
city
Klaipéda | Kretingak 1 4.0 1.2 1 10.92
distr.
Kretinga | Kretinga 1 18.911
distr. Vydmantai 1 4.3 4.3 1
Neringa Neringa 1.2 4.4 1.8 145 24.48
Palanga Palanga 1 6.2 6.2 151
town
TOTAL 4 28.7 4.4 22.5 59.6 3 121.411

Source: Order No. D1-462 of the Minister of the Eowment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 unklerasure No VP3-3.1-AM-01-V
Renovation and development of water supply andemeader treatment systenggin., 2008,
No. 109-41622009, No. 47-1882

Notes:

1. Development of Kretingalwater supply and wastewater infrastructure isudet in the project
Development of the water supply and wastewater gemant infrastructure in Klagoa
district. The project also includes development of the stftcture in \ézakiai settlement (the
Minija Sub-basin). The total value of the projecLiTL 21.84 million. It is assumed that half of
the project amount will be invested in the LithuaniCoastal Rivers Basin.

2. Development of Kretinga and Vydmantai water supgiy wastewater infrastructure is included
in the projectDevelopment of the water supply and wastewateragement infrastructure in
Kretinga district. The project also includes development of the Biftecture in Salantai
settlement (the Minija Sub-basin). The total vabfethe project is LTL 28.366 million. It is

assumed that two thirds of the project amount kéllinvested in the Lithuanian Coastal Rivers
Basin.

Table 147 provides planned investment projectsexeldpment of sludge management
infrastructures in towns located in the Lithuan2zmastal Rivers Basin.

Table 147. Projects on development of sludge manageinfrastructures in 2007-2013
in the Lithuanian Coastal Rivers Basin

Municipality Expected project outputs Preliminary project value,
million LTL
Klaipéda city, Klaipzda distr. 1 rotting and air drying 27.500
equipment
TOTAL 27.500

Source: Order No. D1-659 of the Minister of the Eowment of the Republic of Lithuania of 8
December 2008 on the approval of financing conaigtifor projects under the Measure
Renovation and development of water supply andemeser treatment systepactivity
Development of a sludge management infrastrudiire, 2009, No. 6-186

Nemunas Small Tributaries Sub-basin

267. Information on water consumption and wastewdigcharges in the household
sector in the Nemunas Small Tributaries Sub-baspravided in Table 148.
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The most significant pressure in the householdoséatthe Nemunas Small Tributaries
Sub-basin is made in the municipalities of Kaungsand Kaunas district (dischargers
of municipal wastewater of Kaunas city are locaitedKaunas district). Kaunas city
accounts for 55 % of the total household water gonion and Kaunas district - for
75 % of domestic/municipal wastewater dischargeherterritory of the sub-basin.

Water consumption for household purposes is lems Wastewater discharges by 48 %.
A certain error arises due to water consumptiakdanas city. If all water consumption
were attributed to the Nemunas Small Tributariels-Basin, the difference between the
volumes of water consumed and wastewater dischangedd go down to 36 %. A
similar difference between the amounts of wated smid wastewater treated is also
provided by the water company UAB Kaunas vandenys

In comparison to other sub-basins of the Nemunas,Riie level of water consumption
in the Nemunas Small Tributaries Sub-basin is v@gh (about 22 % of the total
household water consumption in the Nemunas RBD).

Water supply services are provided to 87 % andetlodsvastewater treatment to 81 %
of the inhabitants living in the territory servicky eight water supply companies.
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Table 148. Water consumption and wastewater digelsan the household sector in the Nemunas Smiallifries Sub-basin, 2007

Water consumption and wastewater discharg
the territory of the municipality

® M \Water consumption and wastewater discharge inetiigary of the sub-basin

Share of
wastewater in
Share of Total amount Amount of the total
Share of the domestic Toct)?lv\?ggrunt of domestic A”\:\?;tg ol municipal %mo%uen;tg amount of
Municipality municipality wasteyvgter in consumed for and municipal| Total amount consumed for (d.omesti.c and N S— Amount of wastewgter
in thg sub- municipal domestic and| . (excl: of surface domestic industrial) discharged surface (dome_snc-
basin, % wastewater, - industrial) runoff, thou. wastewater | runoff, thou. | municipal)
% municipal wastewater melyear “eeS' 5, S8, discharged thou. n/year m’/year discharged on
needs, thou. discharged TN thou. m/ ea} the territor
m’/year h rﬁg ’ y y
ou. m/year of the
municipality,
%
Alytus city 100.0 80.2 1989.9 0.0 2515.2 1 989.9 0.0 0.0 2515.2 0.0
Alytus distr. 71.9 75.7 357.8 3939.2 55.4 348.2 3833.5 2 900.5 55.4 97.3
BirStonas 100.0 100.0 116.6 0.0 1.4 116.6 0.0 0.0 1.4 0.0
Druskininkai 99.7 99.6 1142.6 1673.6 978.5 1142.6 1673.6 1666.3 978.5 100.0
Elektrenai 62.0 73.7 1 253.0 1356.0 227.0 77.6 84.0 61.9 118.0 6.2
Jurbarkas distr. 70.8 98.9 737.0 943.0 421.0 720.6 922.0 912.1 421.0 97.8
KaiSiadorys distr. 57.3 65.5 1288.0 1 560.0 338.0 679.5 823.0 539.5 67.0 52.8
Kaunas city 70.0 76.7 14 184.0 95.0 5323.( 9928.8 274.0 42.2 4012.0 57.9
Kaunas distr. 41.3 99.4 1178.0 26 786.D 561. 1159.5 26 366.0 2 6210.3 270.0 98.4
Kazly Riada 0.9 96.0 289.0 397.1 42.5 0.0 0.0 0.0 0.0 0.0
Lazdijai distr. 66.8 100.0 162.3 184.2 5.2 26.4 30.0 30.0 0.0 16.3
Marijampok 10.3 80.2 2 350.8 5949.0 2071.8 0.0 0.0 0.0 0.0 0.0
Paggiai 79.5 66.4 344.0 261.0 16.0 116.0 88.0 58.4 9.0 33.7
Prienai distr. 89.4 98.0 447.3 920.2 76.3 443.9 913.2 894.8 61.1 99.2
Raseiniai distr. 5.8 83.5 687.5 635.0 62.0 0.0 0.0 0.0 0.0 0.0
Sakiai distr. 23.8 100.0 1029.0 558.0 87.6 269.2 226.0 146.0 8.1 26.2
Sakininkai distr. 16.9 98.0 491.0 734.5 0.0 10.0 15.0 14.7 0.0 2.0
Silute distr. 47.5 32.8 1154.0 2711.0 397.0 1026.7 4212.0 1 380.5 374.0 89.0
Taurag distr. 12.3 96.8 911.0 2102.0 578.2 3.0 7.0 6.8 0.0 0.3
Trakai distr. 39.5 57.7 695.1 243.0 23.0 54.3 19.0 11.0 0.0 7.8
Varéna distr. 17.7 64.4 402.3 668.1 193.0 22.8 37.8 24.3 0.0 5.7
TOTAL 31 210.2 51 715.9 13 973.1 18 135.8 39524.1 34 899.2 8890.7
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Notes:

1. The table lists all municipalities in the Nemsi@&mall Tributaries Sub-basin.

2. The share of domestic wastewater in the totalioqal wastewater was calculated dividing
the amount of water consumed for domestic and npadimeeds by the aggregate amount of water
consumed for industrial and domestic-municipal seed

3. Wastewater produced in the municipality of Affttown is discharged in the territory of
Alytus district municipality.

4. Wastewater produced in BirStonas municipalitgiseharged in the territory of Prienai district
municipality.

5. The municipality of Kaunas city is situated ihrge sub-basins (the Nemunas Small
Tributaries Sub-basin, the Neris Small Tributai@-basin and the NéXis Sub-basin). Accordingly,
water consumption in Kaunas city municipality wastributed in proportion to the respective shares o
the municipal area in each of these sub-basins.

6. Wastewater produced in Kaunas city municipabtydischarged in the territory of Kaunas
district municipality.

Table 149 below provides information on plannedestment projects in towns and
settlements in the Nemunas Small Tributaries Swnbancluding the required costs.

Table 149. National projects in the Nemunas Smaltlufaries Sub-basin in 2007-2013

Municipality Settlement _ Planned works Project

o = S - = = o o | value,

= | & | 2g |2£2 g e |2 £|3 5 £ & million

S | Sa | 2% | ST S |8 S¥gg gL

z- 2522 |& =22 28823258

$E g2E 2% (925|258 |gEsEeses
Alytus town Alytus 28.9 5.0 31.3 49.764
BirStonas BirStonas 3.2 3.0 4.34

Druskininkai| Druskininkai 2.1 1.5 2.52

Jurbarkas Jurbarkas 9.8 9.1 12.9
distr.

Kaunas city Kaunas 44 5 39.8 72.8
Kaunas EZeklis 1.1 0.1 6.417
distr. Neveronys 0.3

Slienava 4.0
Kaunas Akademija 2.8 2.8 44.415
distr. Garliava 17.5 13.1
Ringaudai 5.6 5.6
Kaunas Neveronys 5.8 4.9 24.456
distr. Vilkija 3.7
Slienava 0.8
KaiSiadorys Rumsisis 6.7 1.2 11.867
Ziezmariai 0.9 0.9
Lazdijai Veisiejai 1 3.6 2.3 8.728
distr.
Paggiai Paggiai 2.6 2.6 3.64
Prienai distr. Prienai 4.1 1.2 4.2 6.575
BalbieriSkis 1
ISlauzas 1
Prienai distr. Prienai 2.3 1.3 4.338
Jieznas 1.3 1.3
Silute distr. Silute 17.9 13.067
Rusre 1 0.9 0.9
Sakiai distr. | Gelgaudiskis 1 7.0 2.0 11.8
TOTAL 2 3 177.1 6.5 127.9 0 0 277.127
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Source: Order No. D1-462 of the Minister of the Eowment of the Republic of Lithuania of 9
September 2008 on the approval of List No. 01 undlerasure No VP3-3.1-AM-01-V
Renovation and development of water supply andemeader treatment systenggin., 2008,
No. 109-41622009, No. 47-1882

Notes:

1. Development of Akademija, Domeikava and Ringaudaatew supply and wastewater
infrastructure is included in the projeEtevelopment of the water supply and wastewater
management infrastructure in Kaunas district (Akaga, Domeikava, Garliava, Ringaudai).
The project also includes development of the imftesure in Domeikava settlement (the
NewZis Sub-basin). The total value of the project4.159.22 million. It is assumed that three
fourths of the project amount will be investedhie Nemunas Small Tributaries Sub-basin.

2. Development of Neveronys, Vilkija and Slienava watepply and wastewater infrastructure is
included in the projectDevelopment of the water supply and wastewater agament
infrastructure in Kaunas district (Karélava and Ramdiai, Neveronys, Raudondvaris, Vilkija,
Slienava). The project also includes development of the siftecture in Karrlava and
Ramuiai settlements (the Neris Small Tributaries SubHaand in Raudondvaris. The total
value of the project is LTL 40.76 million. It isssmed that three fifths of the project amount
will be invested in the Nemunas Small Tributarieb-®asin.

3. Three investment projects are planned to be imphéadein Kaunas districDevelopment of the
water supply and wastewater management infrastractin Kaunas district (EZelis,
Neveronys, Slienava)Development of the water supply and wastewater gement
infrastructure in Kaunas district (Akademija, Doteva, Garliava, Ringaudai) and
Development of the water supply and wastewater gemeant infrastructure in Kaunas district
(Karmélava and Ramdiai, Neveronys, Raudondvaris, Vilkija, Slienavéa). the table above, the
information on these three projects is given iresafe lines.

4. Development of Rumsidk and Ziezmariai water supply and wastewater itrivatire is
included in the projectDevelopment of the water supply and wastewater agament
infrastructure in KaiSiadorys districlThe project also includes development of the siftecture
in KaiSiadorys town (the Neris Small Tributariesbshasin). The total value of the project is
LTL 17.8 million. It is assumed that two thirds tfe project amount will be invested in the
Nemunas Small Tributaries Sub-basin.

5. Development of Veisiejai water supply and wastewat&astructure is included in the project
Development of the water supply and wastewater gemant infrastructure in Lazdijai district.
The project also includes development of the itftasure in Lazdijai town (the SeduSub-
basin). The total value of the project is LTL 1A44&illion. It is assumed that half of the project
amount will be invested in the Nemunas Small Tidbies Sub-basin.

6. Development of Prienai, Balbieriskis and ISlauzagew supply and wastewater infrastructure is
included in the projectDevelopment of the water supply and wastewater agament
infrastructure in Prienai districtThe project also includes development of the siftacture in
Veiveriai settlement (the SeSupub-basin). The total value of the project is LE.Z66 million.

It is assumed that three fourths of the project amhavill be invested in the Nemunas Small
Tributaries Sub-basin.

7. Two investment projects are planned to be impleptkimt Prienai districtDevelopment of the
water supply and wastewater management infrastradtu Prienai districtand Development of
the water supply and wastewater management infrestre in Prienai. In the table above, the
information on these projects is given in sepaliats.

8. Development of Sildtand Rusa water supply and wastewater infrastructure istidet in the
project Development of the water supply and wastewaterag@ment infrastructure in Sikit
district. The project also includes development of the Biftacture in Sek3na settlement (the
Minija Sub-basin). The total value of the projestLiTL 19.6 million. It is assumed that two
thirds of the project amount will be invested ie thiemunas Small Tributaries Sub-basin.
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Table 150 provides planned investment projectsemeldpment of sludge management
infrastructures in towns located in the Nemunas|Ehmdbutaries Sub-basin.

Table 150. Projects on development of sludge manageinfrastructures in 2007-2013
in the Nemunas Small Tributaries Sub-basin

Municipality Expected project outputs Preliminary project value,
million LTL
Alytus town, Alytus district | 1 rotting and air dng equipment 41.530
Druskininkai 1 composting site 4.300
Kaunas city 1 rotting and air drying equipment 49.000
Silute district 1 rotting and air drying equipment 13.000
TOTAL 107.83

Source: Order No. D1-659 of the Minister of the Eowment of the Republic of Lithuania of 8
December 2008 on the approval of financing conadgidor projects under the Measure
Renovation and development of water supply and emedér treatment systemactivity
Development of a sludge management infrastrudiire, 2009, No. 6-186

Industry

268. A description of pollution loads by pollutaaiounts from industry has been
provided earlier in the text. The present sub-sacteviews companies by industrial
branches, companies subject to the requiremenfBRE, and charges for pollution by
sub-basins. The charges paid for pollution of vetespecially those subject to the so-
called higher tariff, show a certain degree ofb#ution load on water resources.

Also, the outputs of the projetdentification of substances dangerous for the dgigua
environment in Lithuanig2006) were distributed by individual sub-basinteTsaid
project conducted an analysis of dangerous suletatischarged with wastewater in
various wastewater treatment facilities and in aertplaces of rivers. The results
indicated detection of such substances as phendlgthoxylates, polycyclic aromatic
hydrocarbons, organotin compounds and phthalatéiseinwastewater treatment plants
of several towns.

Minija Sub-basin

269. The importance of industry in respect of watensumption in the Minija Sub-
basin is almost twice lower than the householdosect

The highest percentage of companies (excl. pubigtitutions, trade companies,
companies providing other services, or similar cam@s) is operating in

manufacturing (Figure 67). According to the dataSttistics Lithuania provided by
counties and adjusted for municipalities, almofi®0ompanies were operating in the
municipalities of Plungand Klaigda districts in 2008.
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Figure 67. Distribution of companies by industiieshe Minija Sub-basin, 2008
Source: Data of Statistics Lithuania by countiesjged by the Consultant

During the projectdentification of substances dangerous for the wate/ironment in
Lithuania carried out in 2006, no examination of the MinijabShasin for potential
“exotic” dangerous substances was carried out.cAwdstewater, no metals, phenols
and their ethoxylates, polycyclic aromatic hydrdcers, organotin compounds,
phthalates, or ecotoxicity was detected in the eveater discharged by the water
company Plungs vandenys.

There are nine companies in the Minija Sub-basiichvinave been issued integrated
pollution prevention and control (IPPC) permitsbleal51 below presents the number
of installations subject to the IPPC requirementsnalividual types specified in the
IPPC legislation.

Table 151. The number of companies with IPPC periwttypes of installations in the
Minija Sub-basin, 2008

Installation type Number of installations
Installations for the disposal or recovery of hdpais waste with a 1
capacity exceeding 10 tonnes per day
Animal raw materials (other than milk) with a fihesd product 2
production capacity greater than 75 tonnes per day

Landfills receiving more than 10 tonnes per dawith a total capacity

exceeding 25 000 tonnes, excluding landfills oftingaste L
Installations for the intensive rearing of poulivith more than 40 000 3
places for poultry

Installations for the intensive rearing of pigstwihore than 2 000 places 5

for production pigs (over 30 kg), or 750 placesdows
Source: Data of regional environmental protectiepattments. Distribution by sub-basins was
carried out by the Consultant.

The amounts of the water pollution charges paigee@slly those subject to the so-
called higher tariff, also indicate a certain lee¢lpressure on water resources. Table
152 below provides the number of payers of chafgesater pollution and the payable
amounts. In 2008, both the number of payers andatheunts paid went down as
compared to the figures of 2007.
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The largest amounts of the pollution charges im&iuistrict in 2008 were paid for
organic pollution with BOR— as much as 46 % of the total amount. In 200 |aigest
amount — 32 % — was paid for pollution with phospiso In Klaigda district, the
highest amounts during the last years were paigdtution with oil and oil products —
about 30 % of the total water pollution chargesdpaiKlaipeda district. The amounts
paid in this district under a higher tariff totalléo almost 7 % of the total declared
amount of the pollution charge, and in 2008 thysife was nearly 10 %.

Table 152. Payments of the pollution charge inMi@ja Sub-basin

District Number of payers Payable amounts, LTL (rounded up)
2007 2008 2007 2008
Klaipéda distr. 24 22 26 00D 13 500
Plung: distr. 14 9 88 00( 69 000
Total 67 56 432 000 255 00p

Source: Database of pollution charges of the Mipist the Environment

Merkys Sub-basin

270. The importance of industry (excl. fisherigsyespect of water consumption in the
Merkys Sub-basin is almost four times lower thamhbusehold sector.

The highest percentage of companies (excl. pubigtitutions, trade companies,
companies providing other services, or similar cam@s) is operating in
manufacturing (Figure 68). According to the datavited by Statistics Lithuania by
counties and adjusted for municipalities, almo$t0Q@ companies were operating in
Varéna and Saininkai districts in 2008.

s 0% 9%
vl

0%
Agriculture, hunting,
forestry, fisheries and
etc. ]
7% Mining and quarring
W M anufacturing
Electricity, gas and

water suppy

m Construction

820 m Other

Figure 68. Distribution of companies by industie$he Merkys Sub-basin, 2008
Source: Data of Statistics Lithuania by countiesjged by the Consultant

During the projectdentification of substances dangerous for the agiguanvironment
in Lithuaniacarried out in 2006, no examination of the Merkydb-$®asin for potential
“exotic” dangerous substances was carried out. AAsvastewater, a few dangerous
substances of concern, namely, monobutyltin comgeuand dibutyltin compounds
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were detected in the wastewater discharged by #terveompany V&nos vandenys.
The concentrations of these compounds were closé¢heo maximum allowable
concentrations. Speaking about other pollutants,ctncentrations of metals, phenols
and their ethoxylates, polycyclic aromatic hydracars, phthalates and VOC did not
exceed the established norms. The water examingschetaecotoxic either.

There are two companies in the Merkys Sub-basinchviiave been issued IPPC
permits. Table 153 below presents the number dabliatons subject to the IPPC
requirements by individual types specified in tR®C legislation.

Table 153. The number of companies with IPPC periwttypes of installations in the
Merkys Sub-basin, 2008

Installation type Number of
installations
Installations for the intensive rearing of poulivith more than 40 000 places for 1
poultry
Installations for the intensive rearing of pigstwihore than 2 000 places for
) . 1
production pigs (over 30 kg), or 750 places for sow

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

The water pollution charges paid, especially thadgect to the so-called higher tariff,
also indicate a certain level of pressure on wadsources. Table 154 below provides
the number of payers of charges for water polludod the payable amounts. In 2008,
both the number of payers and the amounts paid d@mb as compared to the figures
of 2007.

Table 154. Payments of the pollution charge inMleekys Sub-basin

District Number of payers Payable amounts, LTL (rounded up)
2007 2008 2007 2008
Varéna distr. 6 5 44 12% 42 272
Sakininkai distr. 5 3 42 465 35 945
Total 11 8 86 590 78 217

Source: Database of pollution charges of the Mipist the Environment

The largest amounts of the pollution charges inéNardistrict in 2008 were paid for
pollution with phosphorus — 34 %, and in 2007 foliytion with BOD; — 29 % of the
total charges paid. In Séhinkai district, the only payment both in 2008 and2007
was the charge for organic pollution with B@D

Zeimena Sub-basin

271. The importance of industry (excl. fisheriesy@spect of water consumption in the
Zeimena Sub-basin is twice lower than that of thesehold sector.

The highest percentage of companies (excl. pubigtitutions, trade companies,
companies providing other services, or similar cam@s) is operating in

manufacturing (Figure 69). According to the datavmited by Statistics Lithuania by
counties and adjusted for municipalities, almo®0@ companies were operating in
Svertionys district in 2008.
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Figure 69. Distribution of companies by industiieshe Zeimena Sub-basin, 2008
Source: Data of Statistics Lithuania by countiesjged by the Consultant

The projectidentification of substances dangerous for the watavironment in
Lithuania (2006) carried out examination of wastewater disgbe from Svetionéliai
and Pabragl WWTP into the Zeimena Sub-basin. The amount of2ekthylhexyl)
phthalate exceeded the Lithuanian standards andrttwint of iso-nonylphenol was
disturbing. One of the biological tests appliedigated slight toxicity of wastewater.
No exceeded amounts of metals, polycyclic aroméatdrocarbons, or organotin
compounds were detected. In wastewater dischargadPabrad WWTP, the amounts
of metals, phenols and their ethoxylates, polycyaliomatic hydrocarbons, organotin
compounds, phthalates and their ethoxylates, omimated biphenyl ethers were not
exceeded either, though one of the biological tepfdied indicated minor toxicity of
the wastewater.

There are four companies in the Zeimena Sub-basithwhave been issued IPPC
permits. Table 155 below presents the number dahliatons subject to the IPPC
requirements by individual types specified in tR®C legislation.

Table 155. The number of companies with IPPC pertwyttypes of installations in the
Zeimena Sub-basin, 2008

Installation type _Numbe_r of
installations
Installations for the manufacture of ceramic prddiny firing, in particular roofing
tiles, bricks, refractory bricks, tiles, stonewareporcelain, with a production capacity 1
exceeding 75 tonnes per day, and/or with a kilracap exceeding 4 m? and with a
setting density per kiln exceeding 300 kg/m3
Landfills receiving more than 10 tonnes per dawith a total capacity exceeding 2
25 000 tonnes, excluding landfills of inert waste
Installations for the intensive rearing of pigstwihore than 2 000 places for production 1
pigs (over 30 kg), or 750 places for sows

Source: Data of regional environmental protectiepattments. Distribution by sub-basins was
carried out by the Consultant.
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Table 156 below provides the number of payers efvilater pollution charge and the
payable amounts. In 2008, both the number of pagedsthe amounts paid went down
as compared to the figures of 2007.

The largest amounts of the pollution charge in Siays district both in 2007 and
2008 were paid for pollution with BOD- 94 % and 99 % of the total amount paid,
respectively.

Table 156. Payments of the pollution charge inbienena Sub-basin

District Number of payers Payable amounts, LTL (rounded up)
2007 2008 2007 2008
Svertionys distr. 15 11] 49 899 38 896
Total 15 11 49 899 38 896

Source: Database of pollution charges of the Mipist the Environment

Sventoji Sub-basin

272. The importance of industry (excl. fisherigs)y@spect of water consumption in the
Sventoji Sub-basin is almost twice lower than tifahe household sector.

The highest percentage of companies (excl. pubigtitutions, trade companies,

companies providing other services, or similar cames) in the Sventoji Sub-basin is

operating in manufacturing (Figure 70). Accordimgthe data provided by Statistics

Lithuania by counties and adjusted for municipaéitimore than 4 200 companies were
operating in Anyk&ai, Molétai, Sirvintos, Ukmerg Utena, and Zarasai districts in

2008.

The projectidentification of substances dangerous for the watavironment in
Lithuania (2006) carried out examination of the Sventoji watlwnstream of
Anyksciai and wastewater discharged by the water compahlenos vandenys,
AnykSiy vandenys and Ukmetg vandenys. The amounts of nickel and
hexachlorobenzene in the Sventoji downstream ok&ligi exceeded the EU EQS. No
exceedance of the amounts of phenols and theirxgttes, polycyclic aromatic
hydrocarbons, organotin compounds, and phthalasssdetected in the wastewater of
Utenos vandenys, although one of the biologicaktapplied indicated minor toxicity
of the wastewater. The amount of di-(2-ethylhexphjthalate in the wastewater of
Anyk&Eiy vandenys exceeded the Lithuanian standards, ahaftdiisononylphthalate -
the EU EQS. One of the biological tests appliea ahglicated slight toxicity of the
wastewater. The amount of di-(2-ethylhexyl) phttalan the wastewater of Utenos
vandenys exceeded the Lithuanian standards. Thegal tests applied also indicated
slight toxicity of the wastewater.
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Figure 70. Distribution of companies by industiieshe Sventoji Sub-basin, 2008
Source: Data of Statistics Lithuania by countiesjged by the Consultant

There are 13 companies in the Sventoji Sub-basiichwhave been issued IPPC
permits. Table 157 below presents the number dhliatons subject to the IPPC
requirements by individual types specified in tR®C legislation.

Table 157. The number of companies with IPPC pertwyttypes of installations in the
Sventoji Sub-basin, 2008

Installation type _Numbe_r of
installations
Large combustion installations with a rated thermplt exceeding 50 MW 1
Landfills receiving more than 10 tonnes per dawith a total capacity exceeding 4

25 000 tonnes, excluding landfills of inert waste

Slaughterhouses with a carcase production capgiagter than 50 tonnes per day 1

Treatment and processing of milk, the quantity dkmeceived being greater than 200
tonnes per day (average value on an annual basis)

Installations for the intensive rearing of poulivith more than 40 000 places for poultry 3

Installations for the intensive rearing of pigstwihore than 2 000 places for production
pigs (over 30 kg), or 750 places for sows

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

The number of payers of charges for water pollutéiod the payable amounts are given
in Table 158 below. Both the number of payers dredamounts paid in 2008 in the
majority of the municipalities in Lithuania wentwn as compared to the figures of
2007. The same is true for the Sventoji Sub-basin.

The largest amounts of the pollution charge in Zairaistrict both in 2007 and 2008
were paid for pollution with phosphorus — 57 % d2d% respectively. The charge paid
in Anyk&iai district mostly covered pollution with nitrogeand BOG and in Utena

district — for pollution with BORand oils. The amounts for oil and its products paid

Molétai district in 2008 accounted for 37 % of the tataarges, and in 2007 the highest
amount, 39 %, was paid for pollution with suspengedticles. The charges paid in
Sirvintos district mainly covered pollution with géphorus — as much as 68.5 % in
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2007. In Ukmerg district, the payments were highest for oil arsdgtoducts, and the
amount paid for oils under a higher tariff accodnteven for 24 % of the total

payments.

Table 158. Payments of the pollution charge inStientoji Sub-basin

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

Zarasai distr. 10 € 12122 5218
Anyk&iai distr. 12 12 23619 14 322
Utena distr. 9 8 129 331 58 790
Molétai distr. 7 4 8 277 309
Sirvintos distr. 4 5 9 889 5 636
Ukmerg: distr. 7 8 45 078 24 116
Total 49 43 228 31§ 108 39D

Source: Database of pollution charges of the Mipist the Environment

Neris Small Tributaries Sub-basin

273. The importance of industry (excl. fisherigsyespect of water consumption in the
sub-basin is almost 1 % times lower than that efitbusehold sector.

The highest percentage of companies (excl. pubigtitutions, trade companies,
companies providing other services, or similar cames) in the Neris Small
Tributaries Sub-basin is operating in manufactufiifigure 71). According to the data
provided by Statistics Lithuania by counties andjustgéd for municipalities,
approximately 24 thousand companies were operatingilnius city, Vilnius district
and in the districts of Jonava and KaiSiadorys00& which accounts for as much as
29 % of the total number of companies in Lithuamiazery high percentage of “other”
companies in Lithuania, 87 %, are located in thad\®&mall Tributaries Sub-basin.
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Figure 71. Distribution of companies by industiieshe Neris Small Tributaries Sub-
basin, 2008. Source: Data of Statistics Lithuapiadunties, revised by the Consultant
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The projectldentification of substances dangerous for the watavironment in
Lithuania (2006) carried out examination of the Neris watér Baivydziai and
wastewater discharged into the Neris Small TribesaiSub-basin from Jonava and
Vilnius. The amount of di-(2-ethylhexyl) phthalate the Neris water exceeded the
Lithuanian standards, and those of tributyltin coonds were higher than the EQS of
the EU. In addition, the concentration of dibutiitimalate was close to the established
norm. No exceedances were found in the wastewasmhaltged from the water
company Vilniaus vandenys, meanwhile the amountsi@hobutyltin compounds and
dibutyltin compounds in the wastewater dischargednfthe water company Jonavos
vandenys were close to the established norms.

There are 26 companies in the Neris Small TribesaSub-basin which have been
issued IPPC permits. Table 159 below presentsuh@er of installations subject to the
IPPC requirements by individual types specifiethie IPPC legislation.

Table 159. The number of companies with IPPC perinttypes of installations in the
Neris Small Tributaries Sub-basin, 2008

Installation type Number of
yp installations
Large combustion installations with a rated thermplt exceeding 50 MW 6
Installations for melting mineral substances ingigdhe production of mineral fibres 1

with a melting capacity exceeding 20 tonnes per day

Chemical installations for the production of phasqius-, nitrogen- or potassium- 2
based fertilisers (simple or compound fertilisers)

Installations for the disposal of hon-hazardousteasith a capacity exceeding 50 1
tonnes per day

Landfills receiving more than 10 tonnes per dawith a total capacity exceeding 4

25 000 tonnes, excluding landfills of inert waste

Industrial plants for the production of paper aoditd with a production capacity 2
exceeding 20 tonnes per day

Installations for the intensive rearing of poulivith more than 40 000 places for 5
poultry

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

>

pigs (over 30 kg), or 750 places for sows 4
Installations for the manufacture of ceramic prddioy firing, in particular roofing
tiles, bricks, refractory bricks, tiles, stonewareporcelain, with a production capacity 1

exceeding 75 tonnes per day, and/or with a kilracap exceeding 4 m? and with a
setting density per kiln exceeding 300 kg/ms.

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

The number of payers of water pollution charges thedpayable amounts are provided
in Table 160 below. In 2008, both the number ofgrayand the amounts paid went
down as compared to the figures of 2007.

The largest amounts of the pollution charges imig city in 2008 were paid for
pollution with nitrogen (over 24 %), meanwhile i@ — for pollution with copper
(more than 20 %). In Vilnius district, the highestlution level was that of BOP- the
amounts paid in 2008 and 2007 accounted for as rasadd¥ % and 74 % of the total
pollution charges paid, respectively. 54 % and 76fthe total amount respectively
were payments at a higher tariff. The largest arteopaid in Jonava district are those
for pollution with nitrogen — almost 50 % and 39c¥%the total charges paid in 2008
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and 2007 respectively. The amount paid in 2007 figher tariff accounted for more
than 8 %.

Table 160. Payments of the pollution charge inNkes Small Tributaries Sub-basin

District Number of payers Payable amounts, LTL (rounded up)
2007 2008 2007 2008
Vilnius city 19 14 1788 969 925 219
Vilnius district 24 18 236 393 28 693
Jonava district 9 1 297 237 228 472
Total 52 39 2 322 599 1182 384

Source: Database of pollution charges of the Mipist the Environment

Newezis Sub-basin

274. The importance of industry (excl. fisherigsyespect of water consumption in the
Newezis Sub-basin is 1 % times lower than that of theskehold sector.

The highest percentage of companies (excl. pubigtitutions, trade companies,
companies providing other services, or similar cam@s) in the Nezis district is
operating in manufacturing (Figure 72). Accordigthe data provided by Statistics
Lithuania by counties and adjusted for municipasitimore than 5 800 companies were
operating in the municipalities ofédainiai, Paneézys city and district, and RadvilisSkis
in 2008.
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Figure 72. Distribution of companies by industiieshe Newzis Sub-basin, 2008.
Source: Data of Statistics Lithuania by countiesjged by the Consultant

The projectidentification of substances dangerous for the watavironment in
Lithuania (2006) carried out examination of the N2 water downstream of
Pane¥zys and wastewater discharged by the water compakudsStaitijos vandenys
and Kedainiy vandenys. The amounts of tributyltin compounds din{2-ethylhexyl)
phthalate in the NexZis downstream of Pang&ys exceeded the Lithuanian standards,
and those of nickel, iso-nonylphenol and tributytompounds were higher than the EU
EQS. The biological tests applied indicated slighkicity of the water.
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In wastewater discharged from Aukstaitijos vandenlys amount of di-(2-ethylhexyl)
phthalate exceeded the Lithuanian standards. Sdnmt@eobiological tests applied
indicated average toxicity of the wastewater.

No exceedances of the established standard werel fou wastewater of the water
company Kdainiy vandenys. However, the amounts of monobutyltin monmds and
dibutyltin compounds were disturbing. One of theldygical tests applied indicated
slight toxicity of the wastewater. The amounts adtafs, phenols and their ethoxylates,
phthalates and VOC did not exceed the establistaediards.

There are 21 companies in the &g Sub-basin which have been issued IPPC permits.
Table 161 below presents the number of installatubject to the IPPC requirements
by individual types specified in the IPPC legisiati

Table 161. The number of companies with IPPC perinttypes of installations in the
Newezis Sub-basin, 2008

Installation type _Numbe_r of
installations

Large combustion installations with a rated thermplt exceeding 50 MW 5
Installations for the manufacture of glass inclgdgtass fibre with a melting capacity 1
exceeding 20 tonnes per day
Chemical installations for the production of phasqmus-, nitrogen- or potassium- 2
based fertilisers (simple or compound fertilisers)
Plants for the pre-treatment (operations such a&hiwg, bleaching, mercerization) or 1
dyeing of fibres or textiles where the treatmemtamity exceeds 10 tonnes per day
Landfills receiving more than 10 tonnes per dawith a total capacity exceeding 2
25,000 tonnes, excluding landfills of inert waste
Slaughterhouses with a carcase production capgiagter than 50 tonnes per day 1
Installations for the intensive rearing of poulivith more than 40 000 places for poultry 1
Installations for the intensive rearing of pigstwihore than 2 000 places for production 3

pigs (over 30 kg), or 750 places for sows

Treatment and processing intended for the produciidood products from vegetable
raw materials with a finished product productiopaeity greater than 300 tonnes per 3
day (average value on a quarterly basis)

Treatment and processing of milk, the quantity dkmeceived being greater than 200

) 1
tonnes per day (average value on an annual basis)
Installations for the surface treatment of substanobjects or products using organic
solvents, in particular for dressing, printing, tog, degreasing, waterproofing, sizing, 1

painting, cleaning or impregnating, with a consumptapacity of more than 150 kg
per hour or more than 200 tonnes per year

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

The number of payers of the water pollution chaage the payable amounts are given
in Table 162 below. In 2008, both the number ofgrayand the amounts paid went
down as compared to the figures of 2007. The lam@®unts of the pollution charge in
Panezys district are paid for pollution with nitrogen about 50 % of the total
payment. In Paneézys city, the highest amounts in 2008 were paidpf@tution with

oil and oil products — as much as 37 %, and in 2083t pollution with BODQ — 39 %

of the total pollution charge paid. The chargesdpfar oil and oil products in
Radviliskis district in 2008 accounted for almof2 % of the total amount paid.
Kédainiai district demonstrates a rather even digtidm of payments for pollution with
major pollutants.
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Table 162. Payments of the pollution charge inNbB&Zis Sub-basin

District Number of payers Payable amounts, Lt (rounded up)
2007 2008 2007 2008
Panegzys distr. 16 13 241 078 59 197
RadviliSkis distr. 13 13 37 48p 3784
Pane¥zys city 22 18 274 464 101 738
Kédainiai distr. 19 14 255 23B 171 084
Total 70 58 808 30( 336 00p

Source: Database of pollution charges of the Mipist the Environment

Sesup Sub-basin

275. The importance of industry (excl. fisherigsyespect of water consumption in the
SeSup Sub-basin is almost seven times lower than th#tehousehold sector.

The highest percentage of companies (excl. pubistitution, trade companies,
companies providing other services, or similar cam@s) is operating in
manufacturing (Figure 73). According to Statistighuania, almost 3 000 companies
were operating in the municipalities of Marijampoggion in 2008.
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Figure 73. Distribution of companies by industiieshe SeSupSub-basin, 2008
Source: Data of Statistics Lithuania by countiesjged by the Consultant

The projectidentification of substances dangerous for the watavironment in
Lithuania (2006) performed examination of the Siesartis wdtevnstream of Sakiai as
well as wastewater in MarijamgoWWTP, Vilkaviskis WWTP, Sakiai WWTP, and
Kazhly Ruada WWTP.

The amounts of nickel and tributyltin in the Sigsadownstream of Sakiai exceeded
the level permitted in the Lithuanian standardsj #éme amounts of monobutyltin,
dibutyltin, dioctyltin, and di-2-ethylhexyl phthagawere disturbing. The biological tests
applied indicated slight toxicity of water.
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The amounts of pollutants detected in wastewatdaijampot WWTP, Vilkaviskis
WWTP, Sakiai WWTP, and KagzlRiada WWTP did not exceed the established limit
values, but the amounts of monobutyltin and diliutyvere disturbing. One of the
biological tests applied indicated average toxioityvastewater in Marijamp&WWTP
meanwhile wastewater in Vilkaviskis WWTP was sllghtoxic. Biological tests
applied to Sakiai WWTP and KagRiada WWTP showed minor toxicity.

There are 12 companies in the Se38pb-basin which have been issued IPPC permits.
Table 163 below presents the number of installatubject to the IPPC requirements
by individual types specified in the IPPC legisiati

Table 163. The number of companies with IPPC pertwyttypes of installations in the
SeSup Sub-basin, 2008

Installation type _Numbe_r of
installations

Large combustion installations with a rated thermplt exceeding 50 MW 2
Landfills receiving more than 10 tonnes per dawith a total capacity exceeding 3
25 000 tonnes, excluding landfills of inert waste
Installations for the incineration of municipal wasvith a capacity exceeding 3 tonneg 1
per hour
Treatment and processing of milk, the quantity dkmeceived being greater than 200 1
tonnes per day (average value on an annual basis)
Installations for the intensive rearing of poulivith more than 40 000 places for 1
poultry
Installations for the intensive rearing of pigstwihore than 2 000 places for 3
production pigs (over 30 kg), or 750 places for sow
Chemical installations for the production of basiganic chemicals, such as oxygen-
containing hydrocarbons such as alcohols, aldehyd¢snes, carboxylic acids, esters 1
acetates, ethers, peroxides, epoxy resins

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

Table 164 below provides the number of payers afgés for water pollution and the
payable amounts. In 2008, both the number of pagedsthe payable amounts went
down as compared to the figures of 2007.

The largest amounts of the pollution charges inifslisaapok municipality in 2007 and
2008 were paid for pollution with BOLand nitrogen (over 20 % of the total amount).
The charges paid in Kalvarija municipality pracligacovered only BOR — 96 % in
2008 and 77 % in 2007. The amounts paid applyihigylaer tariff totalled to as much as
24 %. In Kazl Ruda, the payments were highest for biogenic substaas well — 46 %
for pollution with nitrogen in 2008 and 57 % for liption with BOD; in 2007. In
Vilkaviskis district, the dominating charge was foitrogen and BOb— 27-36 %.
Sakiai district was noted for the charge for phaspk, which made up 42 % in 2008.
Also, a significant amount in 2008 was paid for BQR5 %). In 2007, the charges for
pollution with nitrogen made up 27 % and for pabatwith BDS — 25 % of the total
amount paid for water pollution in Sakiai district.

Table 164. Amounts of the charge for water polluiio the SeSupSub-basin

District Number of payers Payable amounts, LTL (rounded up)
2007 2008 2007 2008
Marijampok munic. 22 13 155 567 108 287
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Kalvarija munic. 5 4 15 697 4041
Kazly Rida munic. 7 2 12 326 12 038
Vilkaviskis distr. munic. 14 1 20 75p 12 091
Sakiai distr. munic. g 4 14 266 3649
Total 56 30 218 608 140 106

Source: Database of pollution charges of the Mipist the Environment

276. The importance of industry (excl. fisherigsyespect of water consumption in the

Dubysa Sub-basin

Dubysa Sub-basin is almost seven times lower thamousehold sector.

The largest number of companies (excl. public tastn, trade companies, companies
providing other services, or similar companies)thie Dubysa Sub-basin operate in
manufacturing (Figure 74). According to the dateStdtistics Lithuania, almost 2 200
companies were operating in the municipalities @k and Raseiniai districts in

2008.

The projectidentification of substances dangerous for the watavironment in
Lithuania(2006) did not involve analysis of water in the Ps& Sub-basin.

There are two companies in the Dubysa Sub-basirchwhave been issued IPPC
permits. Table 165 below presents the number dabliatons subject to the IPPC
requirements by individual types specified in tR®C legislation.

Table 165. The number of companies with IPPC perinttypes of installations in the
Dubysa Sub-basin, 2008

Installation type _Numbe_r of
installations
Installations for the intensive rearing of pigstwihore than 2 000 places for productian 2
pigs (over 30 kg), or 750 places for sows

Source: Data of regional environmental protectiepattments. Distribution by sub-basins was

carried out by the Consultant.
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Figure 74. Distribution of companies by industire&elmé and Raseiniai
municipalities together, 2008. Source: Data ofiStias Lithuania by counties, revised
by the Consultant.

The number of payers of the water pollution chaagel the payable amounts are
provided in Table 166 below. In 2008, both the nembf payers and the payable
amounts went down as compared to the figures of 200

The largest amount of the pollution charge in Kelstrict municipality in 2008 was
paid for pollution with oil and its products — oved % of the total payment for water
pollution in Kelme district. 18 % of the declared total pollution gy in this district
accounted for payments at a higher tariff. In 20@i& largest amount was paid for
organic pollution — as much as 57 % of the totabam paid. Most of the amount paid
in Raseiniai district in 2008 also accounted fogamic pollution with BODR — even
43 % of the total amount.

Table 166. Payments of the pollution charge inDhbysa Sub-basin

District Number of payers Payable amounts, Lt (rounded up)
2007 2008 2007 2008
Kelme distr. 8 4 17 584 10 319
Raseiniai distr. 8 g 21118 1618
Total 16 10 38 697, 1193y

Source: Database of pollution charges of the Mipist the Environment

Jara Sub-basin

277. The importance of industry (excl. fisherigsyespect of water consumption in the
Jara Sub-basin is almost thirteen times lower tham lbusehold sector. The highest
percentage of companies (excl. public institutiomsde companies, companies
providing other services, or similar companies)tive Jira Sub-basin operate in

manufacturing (Figure 75). According to the dateStdtistics Lithuania, almost 1 500
companies were operating in the municipalities @fiai and Tauragdistricts in 2008.
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Figure 75. Distribution of companies by industireshe Jira Sub-basin, 2008
Source: Data of Statistics Lithuania by countiesjged by the Consultant
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The projectldentification of substances dangerous for the watavironment in
Lithuania (2006) performed an analysis of water discharged the dira Sub-basin
from the water company Taurggvandenys. The amounts of metals and polycyclic
aromatic hydrocarbons examined did not exceed atpbkshed standards; however,
one of the biological tests applied indicated ager@xicity.

There are five companies in thard Sub-basin which have been issued IPPC permits.
Table 167 below presents the number of installatsubject to the IPPC requirements
by individual types specified in the IPPC legisiati

Table 167. The number of companies with IPPC periwttypes of installations in the
Jira Sub-basin, 2008

Installation type .Numbe_r of
installations

Installations for the manufacture of ceramic prddioy firing, in particular roofing
tiles, bricks, refractory bricks, tiles, stonewareporcelain, with a production capacity 1
exceeding 75 tonnes per day, and/or with a kilracap exceeding 4 m? and with a
setting density per kiln exceeding 300 kg/m3
Installations for the disposal or recycling of anlmarcases and animal waste with a 1
treatment capacity exceeding 10 tonnes per day
Treatment and processing of milk, the quantity dkmeceived being greater than 200 1
tonnes per day (average value on an annual basis)
Installations for the intensive rearing of pigstwihore than 2 000 places for production 2
pigs (over 30 kg), or 750 places for sows

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

The number of payers of charges for water pollutemd the payable amounts are
provided in Table 168 below. In 2008, both the nembf payers and the payable
amounts went down as compared to the figures of 200

The largest amount of the pollution charge in Riasadistrict in 2008 was paid for
organic pollution with BOR — 83 % of the total amount. As much as 83 % of the
declared amount of the pollution charge accounteg@yments at a higher tariff. Most
of the payments in 2007 also covered organic pgohuvith BOD; — 56 % of the total
amount paid.

In Silak district, 26 % of the payments in 2008 covered B@Bd almost 29 % — total
nitrogen. Even 28 % of the total declared amourthefpollution charge accounted for
payments at a higher tariff. In 2007, the largesbant was paid for BOp- 30 % of
the total amount paid, and the amount paid at bdmitariff accounted for almost 48 %
of the total declared pollution charge.

The largest amount in Tauragdistrict was paid for pollution with phosphorusbout
40 %.

Table168. Payments of the pollution charge in ttra $ub-basin

District Number of payers Payable amounts, LTL (rounded up)
2007 2008 2007 2008
Rietavas distr. 4 1 2764 538
Silalé distr. 19 13 36 656 10 563
Taurag distr. 26 23 93 22( 33 364
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Total | 49 | 37| 132 64 44 485
Source: Database of pollution charges of the Mipist the Environment

Lithuanian Coastal Rivers Basin

278. The importance of industry (excl. fisherigsyespect of water consumption in the
Lithuanian Coastal Rivers Basin is almost the samthat of the household sector. The
largest number of companies (excl. public institng, trade companies, companies
providing other services, or similar companiesjha Lithuanian Coastal Rivers Basin
operate in manufacturing (Figure 76). Accordingthe data of Statistics Lithuania,
almost 5 000 companies were operating in the mpalities of TelSiai and Taurag
districts in 2008.
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Figure 76. Distribution of companies by industireshe Lithuanian Coastal Rivers
Basin, 2008. Source: Data of Statistics Lithuanizdunties, revised by the Consultant

The projectldentification of substances dangerous for the watavironment in
Lithuania(2006) performed an analysis of water in the egtoathe Akmena-Dahand
in Klaipéda Canal at the outlet of the fishery company Reltikolikis, and of
wastewater discharged by the water company Ktékip vanduo.

The amounts of diethylhexyl phthalate in the watiethe estuary of the Akmena-Qan
exceeded the Lithuanian standards, and that aftyfion compounds — the EU EQS.
The amounts of monobutyltin, dibutyltin, tetrabtityl compounds and
diisononylphthalate were disturbing. No exceedawes detected in the amounts of
polycyclic aromatic hydrocarbons.

The amount of nickel in the water of Klaga Canal at the outlet of Baltijos k&ls
exceeded the EU EQS. No exceedance was detectdte iamounts of polycyclic
aromatic hydrocarbons.

The amounts of metals examined, phenols and thieoxgates, polycyclic aromatic
hydrocarbons, organotin compounds, phthalates, vatatile organic compounds did
not exceed any established standards. The biologists applied did not indicate any
toxicity either.
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There are 20 companies in the Lithuanian CoastarRiBasin which have been issued
IPPC permits. Table 169 below presents the numbieistallations subject to the IPPC
requirements by individual types specified in tR®C legislation.

Table 169. The number of companies with IPPC perinttypes of installations in the
Lithuanian Coastal Rivers Basin, 2008

Number of

Installation type installations

Large combustion installations with a rated thermplt exceeding 50 MW 4

Installations for the disposal or recovery of hdpais waste, with a capacity exceeding
10 tonnes per day

Installations for the application of protective édsmetal coats with an input exceeding
2 tonnes of crude steel per hour

Chemical installations for the production of basiganic chemicals 3

Installations for the disposal of hon-hazardousteasith a capacity exceeding 50
tonnes per day

Treatment and processing intended for the productfdood products from animal
raw materials (other than milk) with a finished guet production capacity greater 1
than 75 tonnes per day

Installations for the surface treatment of substanobjects or products using organic
solvents, in particular for dressing, printing, ttiog, degreasing, waterproofing, sizing,
painting, cleaning or impregnating, with a consumptapacity of more than 150 kg
per hour or more than 200 tonnes per year

Installations for the intensive rearing of poulivith more than 40 000 places for poultry 2

Treatment and processing intended for the produciidood products from vegetable
raw materials with a finished product productiopasity greater than 300 tonnes per 1
day (average value on a quarterly basis)

Industrial plants for the production of paper aodid with a production capacity

exceeding 20 tonnes per day 1

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

The number of payers of charges for water pollutemd the payable amounts are
provided in Table 170 below. In 2008, both the nembf payers and the payable
amounts went down as compared to the figures of 200

Both in Klaiptda and in Neringa, the largest amounts were paiaifganic pollution
with BOD; — between 24 and 77 %. A large amount was alsw feaipollution with
nitrogen — 27 % in Klaigda in 2007. 4 % of the declared charges in 200@.aded for
payments at a higher tariff.

Table 170. Payments of the pollution charge inLitieuanian Coastal Rivers Basin

District Number of payers Payable amounts, Lt (rounded up)
2007 2008 2007 2008
Klaipéda city 31 25 836 228 454 692
Neringa munic. 2 2 111918 98 633
Total 33 27 948 146 553 32p

Source: Database of pollution charges of the Mipist the Environment

Nemunas Small Tributaries Sub-basin
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279. The importance of industry (excl. fisherigsyespect of water consumption in the
Nemunas Small Tributaries Sub-basin is 1 %2 timegtdhan that the household sector.
The largest number of companies (excl. public ingtins, trade companies, companies
providing other services, or similar companies)rafein manufacturing (Figure 77).
According to the data provided by Statistics Lithiaaby counties and adjusted for
municipalities, more than 16 000 companies wereaipg in 12 municipalities of this
sub-basin in 2008, which makes up as many as 20thedotal number of Lithuanian
companies.
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Figure 77. Distribution of companies by industire$he Nemunas Small Tributaries
Sub-basin, 2008. Source: Data of Statistics Litrug counties, revised by the
Consultant.

The projectidentification of substances dangerous for the watavironment in
Lithuania (2006) performed an analysis of the Nemunas watdreaborder, at Rusn
downstream of Sovetsk, downstream of Kaunas, akagelastewater discharged by
the water companies Bkijos vandenys, Birstono vandentiekis, Sikivandenys, and
Kauno vandenys.

The amounts of di-(2-ethylhexyl) phthalate in thenNinas water in the border zone
exceeded the Lithuanian standards, and the amaafnteonobutyltin compounds,
diisobutyl phthalate, diisononyl phthalate, and 2y¢rbutyl phthalate were disturbing.
One of the biological tests applied indicated gligixicity of the wastewater.

In the Nemunas at Rugnthe amount of di-(2-ethylhexyl) phthalate excekdee
Lithuanian standards, and the amounts of isonomylphand tributyltin compounds
exceeded the EU EQS. Also, the amounts of mondiutgompounds, dibutyltin
compounds, tetrabutyltin compounds and monooctghimpounds were disturbing. All
biological tests applied indicated slight toxicity.

In the Nemunas downstream of Sovetsk, the amourth@fsame di-(2-ethylhexyl)
phthalate exceeded the Lithuanian standards amkeélnicthe EU EQS, meanwhile the
amount of diisobutyl phthalate was disturbing. Aiblogical tests applied indicated
slight toxicity.
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In the Nemunas downstream of Kaunas, the amountgatyltin compounds exceeded
the Lithuanian standards and the EU EQS. No mepaienols and their ethoxylates,
polycyclic aromatic hydrocarbons, or phthalategdted by the analysis were detected
in the water.

In the wastewater discharged by the water compaikifos vandenys, the amounts of
zinc and anthracene exceeded the Lithuanian s@s\dand the detected amounts of
concern were those of monobutyltin and dibutyl@me of the biological tests applied
indicated average toxicity of the wastewater. Noeexlances were detected in phenols
and their ethoxylates and in phthalates targeteithéyanalysis.

The amounts of monobutyltin and dibutyltin detectedhe wastewater discharged by
the water company Birstono vandenys were disturb®ge of the biological tests

applied indicated average toxicity of the wastewalo metals, phenols and their
ethoxylates, polycyclic aromatic hydrocarbons, bthplates targeted by the analysis
were detected in the water.

The analysis performed in wastewater dischargech ftbe water company Siks
vandenys covered metals, polycyclic aromatic hyaieens, organotin compounds and
phthalates. No exceedances were established.

In the wastewater discharged by the water compayni vandenys, the amount of di-
(2-ethylhexyl) phthalate exceeded the Lithuaniaangards, and the amounts of
isononylphenol, nonylphenol mono-ethoxylate, mornygltin compounds and dibutyltin
coonhounds were disturbing. The biological testglia@ indicated slight and average
toxicity. No metals and polycyclic aromatic hydrdmans were detected.

There are 27 companies in the Nemunas Small Trilest&ub-basin which have been
issued IPPC permits. Table 171 below presentsuh@er of installations subject to the
IPPC requirements by individual types specifiethie IPPC legislation.

Table 171. The number of companies with IPPC perinwttypes of installations in the
Nemunas Small Tributaries Sub-basin, 2008

Installation type _Numbe_r of
installations
Large combustion installations with a rated thermplt exceeding 50 MW 5
Landfills receiving more than 10 tonnes per dawith a total capacity exceeding 1
25 000 tonnes, excluding landfills of inert waste
Installations for the manufacture of glass inclgdgtass fibre with a melting capacity 1

exceeding 20 tonnes per day

Installations for the manufacture of ceramic prddioy firing, in particular roofing
tiles, bricks, refractory bricks, tiles, stonewareporcelain, with a production capacity 2
exceeding 75 tonnes per day, and/or with a kilracap exceeding 4 m? and with a
setting density per kiln exceeding 300 kg/m3

Installations for the disposal or recovery of hdpais waste, with a capacity exceeding 2

10 tonnes per day

Installations for the production of pig iron oratt€¢primary or secondary fusion) 1
including continuous casting, with a capacity extieg 2.5 tonnes per hour

Installations for the intensive rearing of poulivith more than 40 000 places for poultry 4

=]

Installations for the intensive rearing of pigstwihore than 2 000 places for productio
pigs (over 30 kg), or 750 places for sows
Treatment and processing intended for the producifdood products from vegetable 1
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Installation type _Numbe_r of
installations

raw materials with a finished product productiopasity greater than 300 tonnes per
day (average value on a quarterly basis)
Treatment and processing of milk, the quantity dkmeceived being greater than 200 1
tonnes per day (average value on an annual basis)
Installations for the surface treatment of substanobjects or products using organic
solvents, in particular for dressing, printing, tog, degreasing, waterproofing, sizing, 1
painting, cleaning or impregnating, with a consumptapacity of more than 150 kg
per hour or more than 200 tonnes per year
Installations using a chemical or biological pracfs the production of basic 1
pharmaceutical products
Industrial plants for the production of paper andrl with a production capacity 1
exceeding 20 tonnes per day

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

The number of payers of charges for water polluéiod the payable amounts are given
in Table 172 below. In 2008, both the number ofgrayand the payable amounts went
down as compared to the figures of 2007.

Table 172. Payments of the pollution charge in Nleenunas Small Tributaries Sub-
basin

District Number of Payable amounts, Dominant pollutant which accounted for
payers LTL (rounded up) the largest amount paid
2007 | 2008 2007 2008 2007 2008
BirStonas town 3 2 66 774 48 6%9 phosphorus — 27%  phosphorus and
nitrogen — 24% each
Paggiai distr. 3 2 32 8664 11711 BOB5 % surfactants — 72.5%,
Silute distr. 25 21 57 47§ 26 709 BGDB 52%, BOD;— 45%
paid at a highe
tariff — 16.5%
Jurbarkas 5 5 26 529 13 352 BOB- 55%, BOD;— 36%
distr. paid at a highe
tariff — 27%
KaiSiadorys 13 10 63 416 59 091 BQOB 32% oil and its products
distr. 24 %, paid at a higher
tariff - 6%
Kaunas city 27 24 2191899 1322044 BOR2% BOG - 37%
Elektrenai 13 13 50 918 24 039 BGDB 32%, nitrogen — 28%
municip. paid at a highe
tariff — 13%
Prienai distr. 10 1 14 04 3785 B@D 40%| BODR-47%, paid a
a higher tariff — 14%
Alytus distr. 9 8 278 137 146 309 suspended matters BOD;- 39%
—52%
Alytus town 10 6 21 033 4 552 BOB 31%
Lazdijai distr. 5 4 BOD;— 27%
Druskininkai 4 4 59 662 34 654 BOPB 22% oils — 44%
town
Total 127 106| 2873854 1702667

Source: Database of pollution charges of the Minist the Environment
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Energy and dams

280. This sector is the main driver of pressurdated to the modifications of the
hydromorphological regime due to dams and similastimctions. About 93 % of all
water abstracted in the Nemunas River Basin Digtriased for energy generation.

Minija Sub-basin

281. There are two hydropower plants in the Mif8jab-basin — Gondinga HPP and
Plung HPP, both of which are constructed on the Babrsirigi@er. The area of the
dam of Gondinga HPP is more than 0.5%kifhis dam has been assigned to heavily
modified bodies of water. The area of the secorelisronly 0.015 krh The installed
capacity of Gondinga HPP is 1 530 310 kWh, andctgeacity totals to 950 kW, the
installed capacity of PluggHPP is 12 kW. Another pond larger than 0.5 ksnsituated

in the part of Silut district which belongs to the Minija Sub-basin anRiy pond. The
distance from the pond to the mouth of the rivedds/ km. The area of the pond is 0.51
km? and the height of the head — 8.2 m. This pondbleas leased out for construction
of a hydropower plant. The pond constitutes a bafar local fish. However, over the
time the characteristics of the pond have becomdasito those of lakes.

Merkys Sub-basin

282. There are four hydropower plants in the Me&yb-basin. The basic data on these
HPP and their respective ponds is given in thesthblow.

Table 277. Hydropower plants in the Merkys Sub-asi

Municipality Pond River Distance to Installed Area of the | Height of
the mouth capacity, pond, kni | the pond, m
kw

Sakininkai | EiSiskiy Verseka 22.3 180 1.286 9.7

Varéna distr.| Kiiminiy Verseka 7.5 160 0.53 6.6

Varéna distr.| Vagnos Varéeng 2.1 111 0.208 5.6
(Senosios)

Varéna distr.| pond of Musé ~2 km 30 not not
Pamuselis available available
HPP

Source: Website of the company AB Lietuvos energijal the Consultant

HPP dams are always barriers for local fish, amde¢hn EiSiSki and Kiminiy ponds
also pose obstacles to potamodromous species.

EiSiSkes HPP is one of those few plants in Lithuania whigtre built about 50 years
ago.

The Verseka River down to the dam of EiSSKPP is an ichtiological reserve. There
is a dam (and a HPP) built on the Verseka in thghteurhood of the village
Kraminiai which poses a barrier to migrating fish. Tdem nearby the resokerkys
built in the lower reaches of the Duobupis Rivére(tight one) 0.2 km away from the
mouth blocks the way to migrating fish to the enttatchment of the stream. Another
dam, the one of Rudnia mill located on an ichtiatally significant river stretch of the
Ula-Pelesa, also poses a barrier to migrating fish.

Zeimena Sub-basin
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283. There are two hydropower plants in the Zeim8nh-basin. The main data on
these HPP and their respective ponds is given lneTE/4 below.

Table 174. Hydropower plants in the Zeimena Sulirbas

Municipality Pond River Distance to Installed Pond area, | Pond height,
the mouth | capacity, km? m
kW
Svertionys | Pabrags Dubinga 1.4 310 0.296 10
Svertionys | Pond of Dubinga not not
Pabrad 10 132 available available
cardboard
factory

Source: Website of the company AB Lietuvos energijal the Consultant

HPP dams are always barriers for local fish. Botydrbpower plants were
built/reconstructed during the last decade.

Sventoji Sub-basin

284. There are nine hydropower plants in the SyeBub-basin. The main data on
these HPP and their respective ponds is given lneTE/5 below.

HPP dams are always barriers for local fish, andidjftony, Sirvinty and Kavarsko
ponds also pose obstacles to potamodromous andoamawals species. In addition, there
are at least three big dams in the Sventoji Surb#tse dams in Béiai (the area of
2.17 knf), Utena (1.01 kid) — which has been leased out for constructionléP&, and
Nemeik&iai (0.82 knf). Over the time the characteristics of the ponagehbecome
similar to those of lakes.

Table 175. Hydropower plants in the Sventoji Subia

Municipality Pond River Distance tqg Installed Pond area, | Pond height,
the mouth | capacity, kW km? m

Zarasai Antaliepgs | Sventoji 211 3,220

distr. Marios 15.72 8

(LjJiI;?.erga Kadrény MusSia 16 80 0.93 5

AnykZiai Kavarsko Sventoji 69 1,000 0.78 4.3

distr.

Sirvintos Motiejiiny Sirvinta 86.5 220 0.87 6.5

distr.

Sirvintos Sirvinty Sirvinta 82 180 0.52 5.5

distr.

Molétai Spigitny Virinta 55 10 0.01 2.5

Molétai Svobiskio Virinta 51 22 7.6 4.6

Utena UZpali Sventoji 154 180 not not available

available
Ukmerg Valtiny Siesartis 11 170 1.42 10.7

Source: Website of the company AB Lietuvos eneygiral the Consultant

Neris Small Tributaries Sub-basin

285. There are four hydropower plants in the N&msall Tributaries Sub-basin. The
main data on these HPP and their respective pargigen in Table 176 below.
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Table 176. Hydropower plants in the Neris Smalbtitaries Sub-basin
Municipality Pond River Distance to Installed Pond area, Pond
the mouth capacity, km? height, m
kw

Vilnius GrigiSkiy Voké 2.6 282 0.097 4.4
Vilnius RokantiSki, | Vilnia 11.6 225 0.134 4.7
Trakai distr. Lentvario Bevardis F+ 7.8 75 not not

1 available available
Sirvintos Bartkuskio | Mus 31 150 0.61 8
distr.

Source: Website of the company AB Lietuvos energijal the Consultant

HPP dams are always barriers for local fish. Initaald there is at least one big dam in
the Neris Small Tributaries Sub-basin — a dam irrdiéa with the area of 0.56 Kn
which is also an obstacle to potamodromous species.

Newezis Sub-basin

286. There are five hydropower plants in the &&v Sub-basin. The main data on these
HPP and their respective ponds is given in Tableldelow.

Table 177. Hydropower plants in the N2is Sub-basin

Municipality Pond River Distance to Installed Pond area, | Pond height,

the mouth | capacity, km? m
kw

Keédainiai Angiriy 5

distr. Sud¢ 25 1 300 2.48 16

Keédainiai Bubliy

distr. Obelis 10.5 160 1.52 12.4

Keédainiai Juodkiskiy Obelis 5.35 510 0.834 12.3

distr.

Kédainiai Labinavos Barup 5 160 1.099 11

distr.

Radviliskis | Vaitiekiny Sude 60 370 1.416 10.7

distr.

Source: Website of the company AB Lietuvos energiral the Consultant

HPP dams are always barriers for local fish, amdehin Angiriai (Angiri pond) and
Vaitiekanai (Vaitieliiny pond) also pose barriers to potamodromous andéxramous
species. In addition, there are at least severe ldegns in the Neé¢is Sub-basin: the
dam of the plant Ekranas (0.81 Rithe dams in Stepanioniai (Stepanippond; 0.60
km?), Liberiskis (Liberiskio pond; 0.63 ki) Montviliskis (Montviliskio pond; 0.75
km?), Januoniai (Janu$enpond; 0.55 krf), Krivénai (Kriveny pond; 0.67 krf), and

Pienionys (Pienioni pond; 0.70 krf).

It should also be noted that over the time the attaristics of the ponds have become
similar to those of lakes.
Sesup Sub-basin

287. There are eight hydropower plants in the SeSup-basin. The main data on these
HPP and their respective ponds is given in Tab&delow.
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Table 178. Hydropower plants in the Se3Gpib-basin

Municipality Pond River Distance tp Installed | Areaofthe| Height of
the mouth | capacity, pond, knd | the pond, m
kw
Marijampok | Antanavo Se3up 177 400 1.08 5.5
Kalvarija Lakinsky SeSup 243.4 150 0.06 3.5
Marijampok | Liudvinavo Se3up 218 230 not not
available available
Marijampok | Marijampoks | Sedup 201 150 0.112 3.5
Marijampok | Marijampoks Il | SeSup 201 600 75 9.5
Marijampok | Netickampio Dovire 0.6 240 15.4 5.7
VilkaviSkis Pilviskiy Sedup 157 220 not not
available available
Marijampok | Puskelni Sedup 189 264 not not
available available

Source: Website of the company AB Lietuvos enemijd the Consultant

HPP dams are always barriers for local fish, amde¢hn Antanavas (Antanavo pond)
and Marijampad | (Marijampoks | pond) pose obstacles to potamodromous species
(fish that migrate within the boundaries of a rivatchment). In addition, there are at
least three large dams in this sub-basin: on tlergi Pihé-Vabalkse (Pilvés-
Vabalk&res pond; 0.55 kf), in Totorvigsiai village (Totorvigiy pond; 0.55 krf) and in
Stebulisks village (Stebuli&s pond; 0.55 k).

In the long run the characteristics of the pondeeh@ecome similar to those of lakes.

Dubysa Sub-basin

288. There are two hydropower plants in the Dub$sé-basin, both of which are
located in Raseiniai district. The main data ors¢hElPP and their respective ponds is
given in Table 179 below.

Table 179. Hydropower plants in the Dubysa Subrbasi

Municipality Pond River Distance to Installed Pond area, Pond
the mouth | capacity, km? height, m
kw
Raseiniai Kaulaki Lukne 4 165 0.365 16.3
Raseiniai Plikiy Gyneve 2 98 0.425 16

Source: Website of the company AB Lietuvos enemijd the Consultant

These hydropower plats were built or reconstruetddast twenty years ago. HPP dams
are always barriers to local fish.

There are no large dams with an area of more tharki®f to be assigned to heavily
modified water bodies in the Dubysa Sub-basin.

Jara Sub-basin

289. There is one hydropower plant in thd&ral Sub-basin, which was
built/reconstructed more than twenty years ago. mhaa data on this HPP and its pond
is given in Table 180 below.
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Table 180. Hydropower plant in therd Sub-basin

Municipality | Pond River Distance to  Installed Pond area, Pond
the mouth | capacity, kW km? height, m
Taurag Balsky Jira 78 2914 2.80 14.5

Source: Website of the company AB Lietuvos ener@id the Consultant

Balsky pond blocks the way for migration of local, anadou$ and potamodromous
species. In addition, there are two more damsenliha sub-basin which have formed
ponds larger than 0.5 KmPaupio pond (the height of the head is 3.9 msthréace area

of the pond is 0.74 kf and Sujaini pond (the height of the head is 8 m, the surface
area of the pond is 0.662 KmBoth dams are built on the SeSuvis River.

Over the time, the characteristics of the pond®hmcome similar to those of lakes.

Lithuanian Coastal Rivers Basin

290. There are no hydropower plants in the LithaarGoastal Rivers Basin. However,
there are two dams here which have formed ponds twé surface area larger than 50
km? Padvari pond (the height of the head is 10.5 m, the sartea of the pond is
0.82 knf) and Tibausi; pond (the height of the head is 10.5 m, the sertaea of the
pond is 0.849 ki3). Both dams are built on the river Akmena-Ban

Nemunas Small Tributaries Sub-basin

291. There are 16 hydropower plants in the Nem@&maall Tributaries Sub-basin. The
main data on these HPP and their ponds is giv@alme 181 below.

Table 181. Hydropower plants in the Nemunas Smdbiutaries Sub-basin

Municipality Pond River Distance tp Installed Pond area, Pond
the mouth | capacity, kW km? height, m
BirStonas Jundeliski Verkné 6 375 0.148 6
Elektrenai Elektény Streva 40.5 200 13.89 11.1
Jurbarkas Jurbarky Mituva 7.5 675
distr. 2.195 10
KaiSiadorys | Bubliy Streva 9 450
distr. 0.217 6.8
KaiSiadorys | Pastévio Streva 30.4 320
distr. 0.185 10.5
Kaunas pond of Pajiesis| Jiesia 21 100
distr. HPP 0.648 7.5
Kaunas pond of Kaunas Nemunas 223.4 4x25.2MW
HPP 63.50 20.5
Lazdijai Kapciamiegio Nieda 0.9 150
distr. 0.21 5
Lazdijai Baltosios B. Ancia 4.3 650
distr. Ancios 2.495 12
Sakininkai EiSiSkiy Verseka 22.3 180 1.286 9.7
Trakai distr. | AukStadvario Verkn 56.5 180 2.934 3.5
Trakai distr. | Bagdononys Stra 60.5 90 0.955 111
Trakai distr. | pond of Streva 53 20 not not
Semeliskip mill available available
Trakai distr. | SemeliSki S-2 0.5 8 not not
(pond of the available available
trout farm)
Varéna distr.| Kiiminiy Verseka 7.5 160 0.53 6.6

® Migration of fish for spawning from the sea toenis is called anadromous migration.



290

Municipality Pond River Distance to Installed Pond area, Pond
the mouth | capacity, kW km? height, m
Varéna distr.| Druskinink Ratnyélée 1.7 40 not not
available available

Source: Website of the company AB Lietuvos enemijd the Consultant

HPP dams are always barriers for migration of Idisdl. The ponds of Jurbarkai HPP
and Kaunas HPP also pose obstacles for migrati@amafiromous and potamodromous
species, and the ponds of Baltoji #a HPP (Baltosios Afios pond), EiSisés HPP
pond) — for migration of potamodromous speciesh(fibat migrate within the
boundaries of a river catchment).

In addition to the above-listed ponds, there are tmore dams in the Nemunas Small
Tributaries Sub-basin which have formed ponds kathan 0.5 krft the pond of
Girdziai HPP (the height of the head 8.7 m, thdaser area of the pond 0.575 Rm
Volungiskiy pond (the height of the head 10.2 m, the surfaea af the pond 0.681
km?), Krokialaukio pond (the height of the head 8.1the surface area of the pond
0.753 knf), and the pond of Kruonis PSP (the height of thach52 m, the surface area
of the pond 3.03 kA).

Over the time, the characteristics of the ponds beome similar to those of lakes
(except for the pond of Kruonis PSP).

One of the hydropower plants listed in the tabl®evah Kagiamiestis HPP, was
constructed a very long time — 40 years — ago. Tuwer plant would require
replacement of turbines.

Agriculture

292. Agriculture is a driver of economic pressurelated to both point and diffuse
agricultural pollution. In addition, this sectoraampasses canalisation of streams for
reclamation purposes. Agricultural pressures axergt important, yet little analysed
factor in Lithuania.

Minija Sub-basin

293. Diffuse agricultural pollution does not havey aignificant impact on the quality
of rivers of the Minija Sub-basin. In total, 95.Tnkof straightened stretches were
identified in the Minija Sub-basin. However, manytloe streams are so small that in
the long run they regain their natural beds dudaiture to maintain reclamation
installations. No water bodies are proposed todmgtated as heavily modified water
bodies, that is, those which would be subject tppmentary measures for the
achievement of good ecological potential.

Merkys Sub-basin

294. There are no intensive agricultural activilieghis sub-basin; consequently, the
rivers do not face the risk of failure to conformthe good status requirements due to
pressures diffuse pollution. In total, 295 km ohightened stretches were identified in
the Merkys Sub-basin. However, many of the strearasso small that in the long run
they regain their natural beds due to failure tonta@n reclamation installations. The
length of the stretches proposed to be designatdéetavily modified water bodies, that
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is, those subject to supplementary measures forathéeevement of good ecological
potential, totals to 97.5 km.

Zeimena Sub-basin

295. Agricultural activities in the Zeimena Subdbasre of minor importance, so
diffuse pollution has no significant impact on tvater quality of its rivers. In total,
86.3 km of straightened stretches were identifrethe Zeimena Sub-basin. However,
many of the streams are so small that in the lomgtiney regain their natural beds due
to failure to maintain reclamation installationsfiellength of the stretches proposed to
be designated as heavily modified water bodiegd,ithdhose subject to supplementary
measures for the achievement of good ecologicantial, totals to 13.8 km.

Sventoji Sub-basin

296. Though the level of agricultural activities time Sventoji Sub-basin is not very
high, concentrations of nitrate nitrogen in sonvens which flow over the lands where
agriculture is developed more intensively — in ih&Sia and Armona — fail to conform
to the good status requirements because of diffgseultural pollution. The water
quality monitoring data of 2008 indicates that camtcations of BORIn the MaSia may
also be exceeded; however, no reason of such exteedhas been found with the help
of mathematical modelling yet. As to the remainingrs in the Sventoji Sub-basin,
diffuse agricultural pollution does not have anypaunt on their water quality. In total,
267 km of straightened stretches were identifiedhi;n Sventoji Sub-basin. However,
many of the streams are so small that in the lomgtiney regain their natural beds due
to failure to maintain reclamation installationsiellength of the stretches proposed to
be designated as heavily modified water bodiegd,ithdhose subject to supplementary
measures for the achievement of good ecologicantial, totals to 30.1 km.

Neris Small Tributaries Sub-basin

297. The rivers of the Neris Small Tributaries Salsin are not subject to significant
pressures from agricultural diffuse pollution besmagricultural activities here are not
very intensive. However, agricultural pollution doexert a significant impact on the
water quality of three rivers — Lomena, Laukystd &okys, which are situated in the
territories of intensive agricultural developmebDue to this reason, concentrations of
nitrate nitrogen in the said rivers fail to confortn the good ecological status
requirements. In total, 225.4 km of straightenedtshes were identified in the Neris
Small Tributaries Sub-basin. However, many of tineasns are so small that in the long
run they regain their natural beds due to failorentintain reclamation installations. No
stretches have been proposed to be designatedad/maodified water bodies, that is,
those subject to supplementary measures for théewerhent of good ecological
potential.

Newézis Sub-basin

298. Agricultural pollution in the Nexis Sub-basin is an especially important factor
which exerts a significant impact on the qualitytloé rivers of the Nedzis Sub-basin.
This basin accounts for one of the largest poliutmads in the entire Nemunas RBD.
Due to this reason, concentrations of nitrate g#ro fail to conform to the good
ecological status requirements nearly in all rivefghis sub-basin. Concentrations of
nitrate nitrogen do meet the said requirements onky couple of rivers (Urka, Gynia,
Gomerta, and Zad#l which flow over the areas of less intensive agtizal activities.
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Mathematical modelling results show that concernatof nitrate nitrogen in the rivers
in such areas in the upper reaches of thecélls\Gub-basin are lower (totalling to 2.5-4
mg/l) and the level of exceedance of the good epcdd status requirements therein is
comparatively low, whereas in the remaining rivéespecially small ones) these
requirements may be exceeded more than twice. @Qoatens of nitrate nitrogen in
different sections of the Né¥is vary between 3 and 4 mg/l. The concentratiothé
largest tributary of the Neis, the Sudv River, totals to about 3 mg/l. In total, 747.2
km of straightened stretches were identified inNlee¢zis Sub-basin. However, many
of the streams are so small that in the long ray tlegain their natural beds due to
failure to maintain reclamation installations. Tleagth of the stretches proposed to be
designated as heavily modified water bodies, thathose subject to supplementary
measures for the achievement of good ecologicanyal, totals to 430.1 km.

Sesup Sub-basin

299. Agricultural activity in the SeSépSub-basin is intensive, and even though its
impact is not significant for the quality of the&8@: itself, many of its tributaries are
polluted due to pressures from diffuse pollutioonir agricultural sources, that is,
concentrations of nitrate nitrogen in this ared faimeet the requirements for good
ecological status. However, it should also be nabed the said concentrations in the
tributaries of the SeSapmre not as high as the ones in the &es/Sub-basin, which is
also an area of intensive agriculture. Mathematicaddelling results show that
agricultural pollution may have a significant impam the quality of the Sasna the
Raus and its tributary Paikis, the Seimena and itsutdby Vilkauja, the Sirvinta and
its tributaries Zanyla and Aista, the Nova andtitsutaries Penta and Nopaitis, the
Siesartis, the Jotija and its tributary Orija. Cemttations of nitrate nitrogen in the
Sirvinta and its tributaries fail to meet the requients for good ecological status only
to a very small extent, and the average annualesdrations in other rivers listed above
may be approximately 3-4.5 mg/l. In total, 490.4 kinstraightened stretches were
identified in the SeSupSub-basin. However, many of the streams are sdl dma& in
the long run they regain their natural beds dudaiture to maintain reclamation
installations. The length of the stretches propdseloe designated as heavily modified
water bodies, that is, those subject to supplemegmeasures for the achievement of
good ecological potential, totals to 199.5 km.

Dubysa Sub-basin

300. Mathematical modelling results show that aduical diffuse pollution does not
have any significant impact on the quality of theimriver Dubysa. However,
concentrations of nitrate nitrogen in some of itbutaries — Siau§ GryZuva,
KirkSnow, Gyreve, Lazduona, and Vilmas — might be failing the good ecological
status requirements. It should be pointed out, ewehat the exceedances of the good
status criteria in the said tributaries are vergignificant. The average annual
concentrations of nitrate nitrogen here total up3tang/l. In total, 150.1 km of
straightened stretches were identified in the Dabyab-basin. However, many of the
streams are so small that in the long run theyimetheir natural beds due to failure to
maintain reclamation installations. The length lod stretches proposed to be assigned
to heavily modified water bodies, that is, thosbjsct to supplementary measures for
the achievement of good ecological potential, sotal36 km.

Jara Sub-basin
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301. The main riveraka in this sub-basin does not suffer from any $igamt pressures
from agricultural diffuse pollution. In total, 195km of straightened stretches were
identified in the dra Sub-basin. However, many of the streams arensdl $hat in the
long run they regain their natural beds due toufailto maintain reclamation
installations. The length of the stretches propdseoe designated as heavily modified
water bodies, that is, those subject to supplemgmeasures for the achievement of
good ecological potential, totals to 35.6 km.

Lithuanian Coastal Rivers Basin

302. No agricultural pollution which would pose iakrto the implementation of the
WFD has been identified in this sub-basin.

In total, 80.3 km of straightened stretches hawenbdentified in the Lithuanian Coastal
Rivers Basin. The length of the stretches propaésdae designated as heavily modified
water bodies, that is, those subject to supplemgmeasures for the achievement of
good ecological potential, totals to 50.7 km.

Nemunas Small Tributaries Sub-basin

303. In the Nemunas Small Tributaries Sub-basisigaificant impact of agricultural
diffuse pollution is made on the quality of thesi# though concentrations of nitrate
nitrogen exceed the good ecological status reqe@nesnonly in a small section of the
river and only to a little extent. BQxoncentrations in the Jiesia are also affected by
diffuse pollution. Calculations show that concetnas of nitrate nitrogen as a result of
diffuse pollution might also be exceeded in theersv Dievogala and Armena. No
significant impact of agricultural diffuse pollutios made on the remaining rivers of
the Nemunas Small Tributaries Sub-basin.

In total, 485.9 km of straightened stretches haaenhidentified in the Nemunas Small
Tributaries Sub-basin. However, many of the streamesso small that in the long run
they regain their natural beds due to failure tonta@n reclamation installations. The
length of the stretches proposed to be designadebavily modified water bodies, that
Is, those subject to supplementary measures forathéeevement of good ecological
potential, totals to 46.8 km.
Fisheries
Minija Sub-basin

304. There are no commercial fish breeding comgani¢he Minija Sub-basin.

Merkys Sub-basin

305. Commercial fishery is rather intensive in kerkys Sub-basin. Information on the
areas of the ponds that belong to the main fisbenypanies is provided in Table 182.

Table 182. Fishery companies and the area of ponitie Merkys Sub-basin

Fishery company Pond area, km Municipality
UAB Juodasis gandras 5.062 Sainkai
UAB Sakininky Zuvis 2.790 Salininkai
UAB Kabeliy Zuvis 6.718 Vaéna
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Source: Resolution No. 826 of the Government ofReeublic of Lithuania of 3 July 2001 on
the approval of the list of commercial fishery psrahd pond areas (Zin., 2001, No 58-2087
2006, No 144-5481

Zeimena Sub-basin

306. There are no commercial fish breeding compairiethe Zeimena Sub-basin.
However, a branch of the Lithuanian State Pisaicaliand Fisheries Research Centre,
the Zeimena salmon breeding plant, is located s $hb-basin. Consequently, water
consumption for fishery needs here is relativelghhiNo negative impact of this
breeding plant has been identified.

Sventoji Sub-basin

307. Commercial fishery is rather intensive in 8wentoji Sub-basin. Information on
the areas of the ponds that belong to the mairefyshompanies is provided in Table
183.

Table 183. Fishery companies and the area of poritie Sventoji Sub-basin

Fishery company Pond area, km Municipality
UAB Vasaknos 4.83 Zarasai
UAB Armolé 7.19 Moktai

Source: Resolution No. 826 of the Government ofReeublic of Lithuania of 3 July 2001 on
the approval of the list of commercial fishery psrahd pond areas (Zin., 2001, No. 58-2087
2006, No. 144-5481

Neris Small Tributaries Sub-basin

308. Commercial fishery is rather intensive in Neris Small Tributaries Sub-basin.
Water consumed for fishery purposes accounts foR ¥ of the total water
consumption in this sub-basin. Information on theaa of the ponds that belong to the
main fishery companies is provided in Table 184.

Table 184. Fishery companies and the area of piortie Neris Small Tributaries Sub-
basin

Fishery company Pond area, km Municipality
UAB Arvydai 5.191 Vilnius
UAB Akvilegija 6.818 Vilnius

Source: Resolution No. 826 of the Government ofReeublic of Lithuania of 3 July 2001 on
the approval of the list of commercial fishery psrahd pond areas (Zin., 2001, No 58-2087
2006, No 144-5481

Newézis Sub-basin

309. There is only one fishery company in the é&t&/ Sub-basin — UAB KapliZzuvys.
Accordingly, water is used for fishery purposes’%D thousand fper year) only in
one of the four districts situated in the N&g Sub-basin, in &dainiai district.

As already indicated, the EPA data shows that tiadity parameters (BOPNoo and
Pota) Of water released from the fishery ponds seldomeed the established limit
values.
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Sesup Sub-basin

310. The type of fisheries developed in the Se&sipb-basin is commercial fishery.
Table 185 provides information on the single fish@mpany engaged in this activity.

Table 185. Fishery company and the area of its protite SeSupSub-basin
Fishery company Pond area, km Municipality
UAB Karpis 4.989 Marijampel
Source: Resolution No. 826 of the Government ofRkeeublic of Lithuania of 3 July 2001 on
the approval of the list of commercial fishery psrahd pond areas (Zin., 2001, No 58-2087
2006, No 144-5481

The EPA data shows that the quality parameters (BORw and R.ya) of water
released from the fishery ponds seldom exceeddiableshed limit values.

Dubysa Sub-basin

311. Commercial fishery is rather intensive in théysa Sub-basin. Information on the
areas of the ponds that belong to the main fisbenypanies is provided in Table 186.

Table 186. Fishery companies and the area of porti® Dubysa Sub-basin

Fishery company Pond area, km Municipality
UAB Silo pawzupis 8.068 Kelrd
UAB Raseini, Zuvininkysg 11.556 Raseiniai

Source: Resolution No. 826 of the Government ofReeublic of Lithuania of 3 July 2001 on
the approval of the list of commercial fishery psrahd pond areas (Zin., 2001, No. 58-2087
2006, No. 144-5481

The EPA data shows that the quality parameters (BORw and Rua) of water
released from these fishery ponds seldom exceeesthblished limit values.

Jiura Sub-basin
312. There are no commercial fish breeding comgani¢éhe dra Sub-basin.

Lithuanian Coastal Rivers Basin

313. There are no commercial fish breeding comgani¢he Lithuanian Coastal Rivers
Basin.

Nemunas Small Tributaries Sub-basin

314. Commercial fishery is rather intensive in themunas Small Tributaries Sub-
basin. Information on the areas of the ponds tk&irny to the main fishery companies
is provided in Table 187.

Table 187. Fishery companies and the area of portti® Nemunas Small Tributaries
Sub-basin

Fishery company Pond area, km Municipality
UAB Daugy Zuvis 6.158 Alytus
UAB Kintai 4.82 Silug
UAB Bartzuw 3.284 Elekténai
UAB ISlauzo Zuvis 2.35 Prienai
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Fishery company Pond area, km Municipality
UAB ISlauZo Zuvis 1.516 Kaunas
Source: Resolution No. 826 of the Government ofReeublic of Lithuania of 3 July 2001 on
the approval of the list of commercial fishery psrahd pond areas (Zin., 2001, No. 58-2087
2006, No. 144-5481

As in other sub-basins, the quality parameters (BOR:a and Ryy) of water released
from these fishery ponds seldom exceed the estaoliEmit values, according to the
EPA data. However, this is the sub-basin whereitlez Jiesia has been identified as a
water body at risk due to the impact of fishery.

Recreation
Minija Sub-basin

315. There are 55 ponds with an area from 0.0188 Rnf in the Minija Sub-basin.

Most of them are used for fishing and/or bathingwldver, there is only one official
bathing site — at Lake Plateliai — identified aghsun accordance with the Bathing
Water Directive.

Up to 30 thousand people can use two largest pontie sub-basin — Gondingos and
Ramuwiy ponds. The estimation is based on Widlingness to Pay Study the Neris
and Ne¥zis sub-basins carried out by the Centre for Emwvirental Policy. The study
revealed that about 55 % of the local populatioa wster bodies for recreation. The
number of population living at the distance of 5 kom the said ponds totals to about
55 thousand.

The Minija is included in the Special Plan of thatinal Water Tourism Routes, which

provides for measures for developing knowledgerdei@ and recreational water

tourism as well as the infrastructure of tourisrd agcreation. A proposal for the Minija

route includes construction/reconstruction of omenping, 16 campsites, 2 leisure
areas, 2 resting places and 2 quays. The investrostd required for these objects total
to approximately LTL 4.68 million. It is expectelat the development of this route
should be funded by municipal administrations, adstiations of regional parks, and

private persons.

The above-said measures are included among the masisures of the implementation
of the WFD.

Merkys Sub-basin-basin

316. There are 175 lakes and 56 ponds larger tt&akr¥ in the Merkys Sub-basin.
Most of them are used for fishing and/or bathingwidver, there are only two official
bathing sites identified as such in accordance twéhBathing Water Directive — those
of Lake DidZiulis (in Daugai) and in Véama town 1 (the DereZxiia Stream, Vama)'.

Up to 40 500 people are using the lakes and pandisei sub-basin. The estimation is
based on the assumption that about 55 % of thd pmyaulation use water bodies for
recreatiof.

" The source of information about bathing sites lagw further in the text is the Report of Lithuatta
the European Commission on the implementation@Bththing Waters Directive.

8 Here and further in the text, the consideratiomsezreation are based on the Willingness to PaghSt
in the Neris and Nexis sub-basins carried out by the Centre for Emvitental Policy. The study
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Rivers also play an important role in the Merkyd®asin. The rivers Merkys anda
are on the list of the National Water Tourism RelU{see Figure 50), which provides
for measures for developing knowledge-oriented rasdeational water tourism as well
as the infrastructure of tourism and recreatiompréposal for the Merkys aridia water
tourism route includes construction of 30 objectsindrastructure: 20 campsites, 3
leisure areas, 1 camping, 1 resting place, 1 observ site, and 4 parking areas.
Preliminary investment costs total to LTL 5.6 naiii It is expected that the
development of this route should be funded by mnipalc administrations,
administrations of regional parks, and private pess

The above-said measures are included among the iasisures of the implementation
of the WFD.

Zeimena Sub-basin

317. There are 479 lakes and 17 ponds larger tie@% &nf in the Zeimena Sub-basin.
Their aggregate area totals to about 18F.Krowever, there are only four official
bathing sites identified as such in accordance téhBathing Water Directive — those
of Lake Tauragnas (in Tauragnai), Lake Galvis ¢ndlina), Lake GSiai (in Ignalina),
and the Zeimena River (in Svgon¢liai).

Up to 27 500 people are using the lakes and pandsei sub-basin. The estimation is
based on the assumption that about 55 % of thd pmyaulation use water bodies for
recreation.

Rivers also play an important role in the recreatsector in the Zeimena Sub-basin.
The lake district Aukstaitijos EZerynas and thenZaia River are on the list of the
National Water Tourism Routes (the tourist routeAaikStaitijos EZzerynas and the
Zeimena (including the Lakaja and the Dubinga) (S&gire 50), which provides for

measures for developing knowledge-oriented anceatiomal water tourism as well as
the infrastructure of tourism and recreation. Apgmsal for the development of the
Zeimena water tourism route includes constructemonstruction of 35 objects of
infrastructure: 1 quay, 23 campsites, 2 leisureagr® resting places. Preliminary
investment costs total to LTL 2.79 million. It ispected that the development of this
route should be funded by municipal administrati@ministrations of regional parks,
and private persons.

The above-said measures are included among the masisures of the implementation
of the WFD.

Sventoji Sub-basin

318. There are 60 lakes larger than 0.5 lamd 118 ponds larger than 0.01%kim the
Sventoji Sub-basin. The total lake density of thé-basin is 3 %. There are nine
official bathing sites identified as such in ac@nde with the Bathing Water Directive:

revealed that about 55 % of the local populatios water bodies for recreation in one or another.way
Taking into account high density of lakes and resies in the Merkys sub-basin, the average distdoce
the closest water body is relatively short, therefibe estimations used the total number of theiladipn

in the sub-basin.

® Here and further in the text, the consideratiomsaurism are based on the Special Plan of theoNatti
Water Tourism Routes approved by Order No. 4-67hef Minister of Economy of the Republic of
Lithuania of 23 February 2009 (Zjr2009, No27-1075.
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those of Lake AlauSas (in Utena, Sudeikiai), Laket&® (in Zarasai, Dusetos), Lake
Pastovis (in Madtai), Lake Bebrusai (in Métai, Luokesa), Klovini pond (in Utena),
Lake Sartai (in Rokiskis, Kriauniai), the SventBjiver (in Anyk&iai), Lake Rubiki
EZeras (in Skiemonys, Anyé&i), and Sirving pond (in Sirvintos).

Up to 42 500 people are using the lakes and pandsei sub-basin. The estimation is
based on the assumption that about 55 % of thd pmjaulation use water bodies for
recreation.

Rivers also play an important role in the recreasiector in the Sventoji Sub-basin. The
Sventoji River is on the list of the National Waleurism Routes (the tourist route of
the Sventoji (including Antalieps Marios Lagoon and Lake Sartai) (see Figure 50),
which provides for measures for developing knowedgented and recreational water
tourism as well as the infrastructure of tourisnd aecreation. A proposal for the
development of the Sventoji water tourism routdtides construction/reconstruction of
62 objects of infrastructure: 4 camping placesc@mpsites, 12 leisure areas, 4 resting
places, 7 quays. Preliminary investment costs totalfL 10.042 million. It is expected
that the development of this route should be funbgdmunicipal administrations,
administrations of regional parks, and private pess

The above-said measures are included among the fasisures of the implementation
of the WFD.

Neris Small Tributaries Sub-basin

319. The lake density of the Neris Small Tributarieub-basin is 2.5 %. There 103
ponds larger than 0.005 Knim this sub-basin, with the aggregate area of &1 RKhe
majority of the ponds are small — only two ponds larger than 0.50 kh{the ponds in
Margiai and of Bartkuskis HPP). There are ten @fibathing sites identified as such in
accordance with the Bathing Water Directive: thasethe Neris (in Valakampiali,
Vilnius), Lake Balsys (the Green Lakes, in Vilniugake Salat (in Vilnius), Lake
Tapeluy EZeras (in Vilnius), Lake Akmena (in Trakai), Lag&aistis (in Trakai), Lake
Luka (in Trakai), Lake Gabv(in Trakai), Lake Lentvario Ezeras (in Lentvarisgke
TotoriSkiy EZeras (in Trakai).

Up to 2.1 thousand people can use the two largesip(with an area larger than 0.50
km?) in the sub-basin (Margipond and of the pond of Bartkuskis HPP). The extfiin

is based on the assumption that about 55 % ofoited population use water bodies for
recreation. The number of population living at th&tance of 5 km from the said ponds
totals to about 3.8 thousand.

The Neris River plays a very important role in tieereation sector in the Neris Small
Tributaries Sub-basin. The Neris is on the listlef National Water Tourism Routes
(the tourist route of the Neris, including the loweaches of the V@l (see Figure 50).

The Special Plan of the National Water Tourism Rsuprovides for measures for
developing knowledge-oriented and recreational waturism as well as the
infrastructure of tourism and recreation. A propdsa the development of the Neris
(including the Ilower reaches of the \k water tourism route includes
construction/reconstruction of 36 objects of infrasture: 11 quays, 1 camping, 10
campsites, 6 leisure areas, 9 resting places, éngdifon site, and 1 parking area.
Preliminary investment costs total to LTL 8.9 naiii It is expected that the
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development of this route should be funded by mnipalc administrations,
administrations of regional parks, and private pess

The above-said measures are included among the fasisures of the implementation
of the WFD.

Newézis Sub-basin

320. There are 89 lakes in the N Sub-basin; however, their aggregate area totals
only to 5.28 km, therefore an important role in the recreatioriareis played by ponds.
There are 100 ponds larger than 0.01% kmthis basin, their aggregate area totals to
21.41 knf. There are only two official bathing sites in tkisb-basin, identified as such

in accordance with the Bathing Water Directive: sihoof the ASamna Stream (in
Kédainiai) and of the factory Ekranas (in Patis).

Up to 100 thousand people can use thirteen lapgesds (larger than 0.50 Knin the
sub-basin for recreation purposes. The estimasidrased on the assumption that about
55 % of the local population use water bodies émreation. The number of population
living at the distance of 5 km from the said potwtals to about 183 thousand.

No national water tourism routes have been plafmethe Newzis Sub-basin.

Sesup Sub-basin

321. There are 269 lakes and 97 ponds larger tHe@5 &nf in the Sedup Sub-basin.
Their aggregate area totals to 78.69°K@8.2 knf of lakes and 10.5 kfrof ponds).
There are only five official (in accordance witretBathing Water Directive) bathing
sites in this sub-basin: Lake Ygla (in Igliaukajpkie Zaltytis (in Liudvinavas), Lake
Orija (Kalvarija), Marijampais |l pond (the Se3epl, in Marijampok), Lake PaeZeui
EZeras (the Seimena, in Vilkaviskis).

Up to 39 thousand people can use the five largestip in the sub-basin with the
surface area larger than 0.5 *n{Pilvé-Vabalksrs, Stebuliski, Totorvitiy,
Marijampoks Il ponds, and the pond of Antanavas HPP) foreaen purposes. The
estimation is based on the assumption that abo 65the local population use water
bodies for recreation. The number of populatiomtjvat the distance of 5 km from the
said ponds totals to about 71.5 thousand.

No national water tourism routes have been plafioethe SeSup Sub-basin.

Dubysa Sub-basin

322. There 40 lakes and 46 ponds larger than OkB@5in this sub-basin, with the
aggregate area of 8.68 krf5.28 knf of lakes and 3.41 kfrof ponds). The area of the
largest pond (Pliki pond) totals only to 0.4 kinThe majority of these water bodies are
used for recreation (bathing, fishing).

There are seven official bathing sites identifisdsach in accordance with the Bathing
Water Directive: those of the Dubysa (in Ariogaledke Geluva (in Siauliai, Bubiai),
Lake Gaustvinis (in Kel& Tytuwvénai parish), Lake BridvaiSis (in Kebn Tytuvénai
parish), Lake Gilius (in Kel@& Tytuwvenai parish), a bathing site of Ket¢ntown | (in
Krazant, Kelme), a bathing site in PaSiau@n Kelme, Tytuvenai parish).
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Rivers play an important role in the recreationt@e the Dubysa Sub-basin. The
Dubysa is on the list of the National Water Touri®outes (the tourist route of the
Dubysa) (see Figure 50). The Special Plan of thedoNal Water Tourism Routes
provides for measures for developing knowledgertei@ and recreational water
tourism as well as the infrastructure of tourisnd aecreation. A proposal for the
development of the Dubysa water tourism route ghesuconstruction/reconstruction of
27 objects of infrastructure: 2 camping placescafpsites, 3 leisure areas, 4 resting
places, 6 parking areas, and 1 observation siininary investment costs total to
LTL 5.16 million. It is expected that the developmhef this route should be funded by
municipal administrations, administrations of regibparks, and private persons.

The above-said measures are included among the fasisures of the implementation
of the WFD.

Jara Sub-basin

323. The lake density of th@rd Sub-basin is only 0.04 %. There are 20 lakesl&dd
ponds larger than 0.005 Krim this sub-basin, with the aggregate area of 1km#
(1.75 knf of lakes and 9.49 kfrof ponds). The majority of the ponds are smalhlyo
three ponds are larger than 0.5%(8ujaini;, Paupio and Balskponds). There are only
two official bathing sites identified as such incamance with the Bathing Water
Directive: those of thedda (in Taurag) and Lake Dievytis (Silal Laukuva).

Up to 3 000 people can use the two largest pondh (he surface area larger than 0.5
km?) in the sub-basin. The estimation is based orasisemption that about 55 % of the
local population use water bodies for recreatidme Mumber of population living at the
distance of 5 km from the said ponds totals to abdithousand.

Rivers play a very important role in the recreategctor in thetdra Sub-basin. Theida

is on the list of the National Water Tourism Roufége tourist route of thetda) (see
Figure 50). The Special Plan of the National Waleurism Routes provides for
measures for developing knowledge-oriented anceatiomal water tourism as well as
the infrastructure of tourism and recreation. Agmeal for the development of thard
water tourism route includes construction/recortsionm of 43 objects of infrastructure:
2 camping laces, 13 campsites, 9 leisure areasstbhg places, 3 quays, 3 observation
sites, and 6 car-parking areas. Preliminary investroosts total to LTL 9.05 million. It
is expected that the development of this route Ishdae funded by municipal
administrations, administrations of regional pagksj private persons.

The above-said measures are included among the fasisures of the implementation
of the WFD.

Lithuanian Coastal Rivers Basin

324. There are 20 ponds larger than 0.005ikrthis basin, with the aggregate area of
2.6 knf. There is only one official bathing site identifias such in accordance with the
Bathing Water Directive: the bathing site of therddna-Das (the Dan, in Klaipéda).

Up to 15.8 thousand people can use the two lagweds (with the surface area larger
than 0.50 krf) in the basin — Padvariand Tibausi, ponds. The estimation is based on
the assumption that about 55 % of the local pomratse water bodies for recreation.
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The number of population living at the distancebdfm from the said ponds totals to
about 28.7 thousand.

No national water tourism routes have been plaroethe Lithuanian Coastal Rivers
Basin.

Nemunas Small Tributaries Sub-basin

325. There 57 lakes larger than 0.5%and 118 ponds larger than 0.01%mthis sub-
basin. The aggregate area of the ponds totals.5ok9f. As many as eleven ponds are
larger than 0.50 kfn There are ten official bathing sites identifiedsaich in accordance
with the Bathing Water Directive: those of Lake IRk (in Alytus), Lake Vijinélio
EZeras (in Druskininkai), the Nemunas (in KaunKs)yno Marios Lagoon (in Kaunas),
LampedZiy pond (in Kaunas), Zemi, Naumiesio pond (in Zemaiiy Naumiestis), a
bathing site in Elekénai (Elekténai Lagoon, in Elek#énai), Lake Dusia (in Seirijai),
Lake Metelys (in Seirijai), the At (in Seirijai).

Up to 191 thousand people can use the nine lapgests (with the surface area larger
than 0.50 krf) in the sub-basin — the ponds of Aukstadvaris HB&ydononys HPP,
Baltoji Ancia HPP, Elektnai Lagoon, Girdzj, Jurbarki, Krokialaukio ponds, the pond
of Kaunas HPP, Pajiesio and Volungishpoonds). The estimation is based on the
assumption that about 55 % of the local populatise water bodies for recreation. The
number of population living at the distance of 5 kom the said ponds totals to about
347.9 thousand.

The Nemunas River plays a very important role erigcreation sector in the Nemunas
Small Tributaries Sub-basin. The Nemunas is orishef the National Water Tourism
Routes (the tourist route of the Nemunas (includimg Artia, lake district Veisiej
EZerynas and the Nemunas delta) (see Figure 5@).Special Plan of the National
Water Tourism Routes provides for measures for ldpugg knowledge-oriented and
recreational water tourism as well as the infrastme of tourism and recreation. A
proposal for the development of the Nemunas (inodhe Artia, lake district
Veisiey Ezerynas and the Nemunas delta) water tourism erouticludes
construction/reconstruction of 129 objects of isfracture: 51 quays, 8 camping places,
16 campsites, 10 leisure areas, 33 resting pla&®xbservation sites, and 14 car-
parking area. Preliminary investment costs total Th 29.557 million. It is expected
that the development of this route should be funbgdmunicipal administrations,
administrations of regional parks, and private pess

The above-said measures are included among the fasisures of the implementation
of the WFD.

Groundwater quality
Sesup Sub-basin

326. It was determined that abnormally high conegioins of two indicators, sulfates
(SOy) and chlorides (Cl), in Suvalkija groundwater bddhich is roughly assigned to
the SeSup surface water sub-basin, see Figure 19) are atwral origin, therefore the
status of water is considered to be “good” follogvithe environmental criteria and
coloured in green in groundwater status maps asrestjby the WFD.
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However, there are a number of groundwater wellfieh the SeSupSub-basin in
which concentrations of the said two indicators {&@d Cl) fail to conform to the
requirements for the drinking water quality. In @pinion, such wellfields should be
assigned to a risk group though on the other hdredavailable monitoring data is far
from sufficient for assessment of changes/trendsraened by human activity nearly in
all wellfields. Nevertheless, this groundwater bdths been designated as a body at
risk.

Dubysa Sub-basin

327. The Dubysa Sub-basin contains a lager paheoproblematic Kdainiai-Dotnuva
groundwater body and about one third of Stipinaugdwater body of Upper Devonian
deposits (see Figure 19). Abnormally high conceioina of chlorides (Cl) and sulfates
(SOy) are registered in both groundwater bodies. It established that these anomalies
are of a natural origin, therefore the status ofewan these groundwater bodies is
treated as “good” following the environmental aitie and marked in green in maps of
groundwater bodies, as required by the WFD. A pobemical composition of
groundwater in individual bore wells is determingg the geological structure of the
territory. The area consists of Upper Devonian fegsiand aquifer separating layers,
the most important of which are gypseous waterainirtg deposits as well as those
consisting of sand and clay strata. In the southmar of this groundwater body,
chloride (and a little of sulfate) water intrusiaecurs through tectonic faults from
below into the lower parts of the aquiferous correte

The monitoring information (data) currently avalbs not sufficient to be able to
evaluate changes/trends determined by water eaptmtand to assign the groundwater
bodies to a risk group. Nevertheless, this grouneémiody has been designated as a
body at risk.

Jara Sub-basin

328. It was established that the abnormally highceatrations of two problematic
indicators — sulfates (Sfpand chlorides (Cl) — in the problematic Stipigabundwater
body of Upper Devonian deposits, which is moreegslequally situated in the N&is,
Dubysa and ara Sub-basins, are of a natural origin, therefbie gtatus of water in
these groundwater bodies is treated as “good”vieHg the environmental criteria, and
marked in green in maps of groundwater bodiesequired in the WFD.

However, there are a few groundwater wellfieldsRedartiai, Anziliai, Skemiai, and
Siauliai (Bubiai)) where the concentrations of ti#ve-said indicators (S@nd CI)
fail to conform to the drinking water quality regements. Such wellfields should be
assigned to water bodies at risk; however, the taong information (data) currently
available is not sufficient to be able to evaluaebtanges/trends determined by water
exploitation. Nevertheless, this groundwater boay bheen designated as a body at risk.

SECTION Ill. ECONOMIC IMPORTANCE OF INDIVIDUAL SECT ORS

329. As demonstrated further in the text in moraitighere is a slight difference in the
importance of individual industries in creating GDIPjob places among the sub-basins
of the Nemunas RBD, though general tendencieseasesimilar.

The economic importance of the sectors is in a @f@racterised by such indicators as
the number of employees in a relevant sector ared whlue added. Indicators
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characterising the importance of each sector withi@& entire Nemunas RBD are
provided in Tables 188 and 189, and the situatioeach sub-basin is discussed in the
subsequent sub-sections.

Table 188. Employed population in the Nemunas RiBDysand, 2008

Total Hunting,
agriculture,
fisheries,
forestry % | Industry % Construction %| Services, ¢tc. %
1278.92 90.702 7% 24406 19% 137197 11 % 806.16 3 %6

D

Source: Statistics Lithuania and Consultant’'s datoans

Table 180. Value added in the Nemunas RBD by imghsstmillion LTL, 2008

Total Hunting,
agriculture,
fisheries, Services,
forestry % Industry % Construction % etc. %
87 500 3 384 49 18014 2100 8465 10 % 57591 €5%

Source: Statistics Lithuania and Consultant’s dataans

The values of the indicators given above were oedaled using county data. The
figures in the tables demonstrate that the mosbitapt sector by employment is the
sector of services, followed by industry which eaysl 19 % of the labour force. The
sector of agriculture and forestry which accoutisdbout 7 % of the total employed
population in the districts under considerationates only 4 % of the value added. In
2008, the sector of industry with 19 % of the td&ddour force created about 21 % of
the value added.

Since pollution generated by agriculture and ingusliffers in its character, it is
difficult to compare the importance of these sextaking into account damage done to
natural sources and not only the monetary valuehef product created without
additional detailed research. In addition, indastqpollution often affects natural
resources through centralised wastewater treatfaeitities, including inputs from the
household sector.

The characterisation of pollution loads given ina@ter 2, the key indicators discussed
in this section as well as the package of measpregided in the Programme of

Measures leads to the conclusion that so far dgiral pollution has been slightly less

“effective”. Further, the importance of differemdustries is discussed by individual
sub-basins.

Minija Sub-basin

330. A brief description of the main sectors whimhy have a negative impact on the
water resources in the Minija Sub-basin allows tmfing that this sub-basin is one of
the cleanest surface water sub-basins in Lithudra.impact of agricultural pollution
here is not significant and the main efforts shdmddfocused on proper treatment of
wastewater discharged from small settlements indéland Klaigda district.

The economic importance of the said sectors is mwag characterised using such
indicators as the number of employees engagedeirséhbtor in question and the value
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added created thereby. The indicators charactgribi@ importance of each sector are
given in Tables 190 and 191.

Table 190. Employed population in the Minija Sulsiba2008

Employed population, thousand
S Hunting,
Municipality agriculture,
fisheries, Constru
Total forestry % Industry % ction % |Services %
Plung:
distr. 17.6 1.6 9.09 4.3 24.4% 2.7 15.39 9.0 51.4%
Klaipéeda
distr. 21.5 1.8 8.29 5.2 24.2% 2.1 9.8% 1p.4 57/9%
Total 39.1 3.3 8.6% 9.5 24.3% 418 12.3% 21.5 54.9%

Source: Statistics Lithuania and Consultant’s datons

Table 191. Value added in municipalities of the j&irfsub-basin by industries, 2008

GDP and value added, million LTL

Municipal Per Hunting,

ity capita, | agriculture,

thousan( fisheries, Constru Services
Total | LTL forestry % | Industry % | ction % etc. %

Plung:
distr. 1057.9 27.2 44.4 AR 3411 32.2 185.0 17.5 87.8| 46.1
Klaipéda
distr. 1506.2 33.1 420 28 3528 23.4 148.0 |9.8 63.3| 64.0
On
average/
total 2564.1 30.4 86.4 3.4 6939 27.1 338.0 183.0 1450865

Source: Statistics Lithuania and Consultant’s datoans

The values of the indicators above were recalcdlatging the data provided at the
county level. The data in the tables shows thahthst important sector by employment
in the Minija Sub-basin is industry (the area ofvams excluded). The sector of
agriculture and forestry with about 8.6 % of all ayed people in the districts in
guestion creates only 3.7 % of the value addethdrsector of industry with more than
24 % of all employed population, the value addeshtad in 2008 totalled to 27,1 %.
Inputs of pressures from industry and agricultunéo ithe general pollution level
correspond to the proportions of the contributionie the total economy in Pluagand
Klaipéda districts provided herein.

Merkys Sub-basin

331. Like the Minija Sub-basin, the Merkys Sub-hasialso one of the cleanest surface
water sub-basins in Lithuania. The impact of adtgal pollution here is not
significant and the main efforts should be focuseadproper treatment of wastewater
discharged from S&hinkai WWTP.

The economic importance of the said sectors is mwag characterised using such
indicators as the number of employees engagedeirséhbtor in question and the value
added created thereby. The indicators charactgriki@ importance of each sector are
given in Tables 192 and 193.

Table 192. Employed population in the Merkys Subhina2008
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Employed population, thousand

Hunting,
agriculture,
fisheries,
Total forestry % Industry % Construction % Services

Municipality

Varéna distr.| 12.14 1.08] 8.99 2.85 23.5% 1.34 11.0% 6.86 56{5%

Sakininkai

distr. 60.20 153 2.5% 9.60 15.9% 6.83 11.3% 42.26.2%

Total 72.34 2.61] 3.69 1245 17.2% 8.17 11.3% 49.12  67.9%

Source: Statistics Lithuania and Consultant’s datons

Table 193. Value added in municipalities of the MsrSub-basin by industries, 2008

GDP and value added, million LTL

Per Hunting,
capita,| agriculture,
thousan fisheries, Constru Services
Total LTL forestry % | Industry %] ction % etc. %

Municipality

Varéna distr.| 560.3 22.1 284 51 1267 226 70.0 1p5 335.2

9.8

Sakininkai

distr. 5557.0 51.1 858 15 8912 16.0 502.4 |9.00746| 73.4

On average/

in total 6117.3 38.6 1142 1)9 10179 16.6 5712.8.4| 44128 72.1

Source: Statistics Lithuania and Consultant’'s dataans

The values of the indicators above were recalcdlatgng the data provided at the
county level. The data in the tables shows thahthst important sector by employment
in the Merkys Sub-basin is industry (the area alises excluded). The sector of
agriculture and forestry with about 3.6 % of all @ayed people in the districts in
question creates 3.7 % of the value added. Thashigyher indicator in comparison to
other sub-basins where the percentage of the emgloy agriculture and fisheries is
much higher than the value added created therebyh® other hand, this indicator is
adjusted (“improved”) by the employed populationvitnius city and the value added
created in this city. In the sector of industrywit7.2 % of all employed population, the
value added created in 2008 totalled to 16.6 %ti@urtions of pressures from industry
and agriculture into the general pollution levelrespond to the proportions of the
contributions into the total economy in \¥aa and S&ininkai districts provided herein.

Zeimena Sub-basin

332. The Zeimena Sub-basin is also one of the eBtasurface water sub-basins in
Lithuania. The impact of agricultural pollution kers not significant and the main
efforts should be focused on proper treatment ofteveater discharged from
Svertionys WWTP.

The indicators characterising the economic impaeanf each sector are given in
Tables 194 and 195.

Table 194. Employed population in the Zeimena Sasif) 2008

Employed population, thousand

Hunting,
agriculture,
fisheries,
Total forestry % Industry % Constructign % Serviges

Municipality

Svertionys | 28.68 0.73] 2.5% 4.5Y 15.9% 3.25 11.3% 20.13

70.2%
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distr.
Total 28.68 0.73| 2.59 457 15.9% 3.25 11.3% 20.13 70.2%
Source:; Statistics Lithuania and Consultant’s dataans

Table 195. Value added in municipalities of therea Sub-basin by industries, 2008

GDP and value added, million LTL
L Per Hunting,
Municipality capita, | agriculture,
thousan{ fisheries, Indus Constru Services
Total | LTL forestry % | try % ction % etc. %
Svertionys
distr. 2 646.9 51.1 409 15 4245 16.0 239.3 |9.0942.2| 73.4
On average/
in total 2 646.9 51.1 409 1.5 424|5 1.0 239.3 D.0 194724

Source: Statistics Lithuania and Consultant’s datoans

The values of the indicators above were recalcdlatging the data provided at the
county level. The data in the tables above showafsttie most important sector, both by
employment and the value created, is industry @rea of services excluded). The
sector of agriculture and forestry with about 2.®fall employed people in the district
in question creates only 1.3 % of the value adtfethe sector of industry with 15.9 %
of all employed population, the value added creat&2008 totalled only to 16 %.

Sventoji Sub-basin

333. The impact of agricultural pollution in the éwoji Sub-basin is not significant
either and the main efforts should be focused entitication of point pollution sources
in Utena.

The indicators characterising the economic impaganf each sector are given in
Tables 196 and 197.

Table 196. Employed population in the Sventoji $ialsin, 2008

Employed population, thousand
L Hunting,
Municipality agriculture,
fisheries,
Total forestry % Industry % Constructign % Servjces%
Zarasai
distr. 9.03 0.91| 10.09 211 23.4% 1.24 13.7% 478 53/0%
Anykiai
distr. 14.10 1.42 10.0% 3.30 23.4% 1904 13.7% 1.68.0%
Utena distr. | 21.03 211 10.0% 492 23.4% 2.89 13.711.14| 53.0%
Molétai
distr. 10.17 1.02 10.0% 2.38 23.4% 140 13.7/% 5.33.0%
Sirvintos
distr. 9.51 0.24 2.5% 1.5 15.9% 1.p08 11.83% §.68 .29%0
Ukmerg
distr. 22.79 0.58] 2.59 3.683 15.9% 259 11.3% 16.00 70/2%
Total 86.63 6.27] 7.29 17.8p 20.6% 1113 12.8% 5145 59.4%

Source: Statistics Lithuania and Consultant’s datoans

Table 197. Value added in municipalities of ther8uof Sub-basin by industries, 2008
| Municipality | GDP and value added, million LTL |
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Per Hunting,

capita, | agriculture,

thousan( fisheries, Constru Services

Total | LTL forestry % | Industry %] ction % etc. %

Zarasai distr. 498.8 27.2 2115 43 198.6 39.8 49.4.9 229.3| 46.0
Anyk&iai
distr. 778.4 27.2 335 48 3100 39.8 .1 P9 85746.0
Utena distr. 1161.( 27.p 50/0 43 462.3 39.8 115.9.9 533.7| 46.0
Molétai
distr. 561.6 27.2 242 4B 223|6 39.8 56,6 9.9 25816.0
Sirvintos
distr. 877.9 51.1 136 1.p 140,8 18.0 794 P.0 B443.4
Ukmerg
distr. 2 103.6 51.1 325 15 33714 16.0 190.2 |9.05436| 73.4
On average/
in total 50981.3 23.3 175.1 29 1672.7 28.0 566.8.5| 3566.8] 59.6

Source: Statistics Lithuania and Consultant’'s datoans

The values of the indicators above were recalcdlatging the data provided at the
county level. The data in the tables above shows tifle most important sector by
employment (the area of services excluded) is imgu$he sector of agriculture and

forestry with about 7.2 % of all employed peopléha districts in question creates only
3 % of the value added. In the sector of industith @1 % of all employed population,

the value added created in 2008 totalled to 28 %.

Neris Small Tributaries Sub-basin

334. A brief description of the main sectors whislly have a negative impact on water
resources in the Neris Small Tributaries Sub-bawiiicates that such sectors include
households, industry, agriculture, fisheries andrison. The main efforts should be
focused on proper treatment of wastewater dischafgem KaiSiadorys WWTP,
reduction of agricultural pollution as well as id@nation and removal of sources of
entry of dangerous substances into water bodigkisfis confirmed by longer-term
monitoring results.

The indicators characterising the importance ohessctor are given in Tables 198 and
199.

Table 198. Employed population in the Neris SmalbUtaries Sub-basin, 2008

Employed population, thousand
Hunting,
Municipality agriculture,
fisheries, Constru
Total forestry % Industr % ction % Services %
Vilnius city | 276.13 7.00  2.5% 44.03 15.9p6 313211.39 193.83| 70.2%
Vilnius
distr. 47.24 1.20 2.5% 7.53 15.9% 5.86 11.39 33.16| 70.2%
Jonava
distr. 23.29 1.24 5.3% 4.44 19.10%6 2.4310.59 15.18| 65.2%
KaiSiadorys
distr. 16.16 0.86] 5.3% 3.08 19.1% 1.69 10.59 10.53| 65.2%
On average
in total 362.82 10.31 2.8% 59.09 16.3% 40/8011.29 252.70| 69.6%

Source:; Statistics Lithuania and Consultant’s datoans
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Table 199. Value added in municipalities of theisl&mall Tributaries Sub-basin by
industries, 2008

GDP and value added, million LTL
L Per Hunting,
Municipality capita, | agriculture,
thousan( fisheries, Constru Services,
Total LTL forestry % | Industry % ction % etc. %
Vilnius city 25 487.5 51.1 3936 15 40875 16.030.3| 9.0 18 702.2 734
Vilnius distr. 4 360.6 51.1 67.3 1.5 699/3 16.0 3942 P.0 3199.73.4
Jonava distr. 1 480. 3 67,13 45 366.0 24.7 1426.0 899.3 60.9
KaiSiadorys
distr. 1027.0 32 46.7 45b 2540 24.7 102.3 10.0 4.B2 60.8
On average/
in total 32 355.2 42.3 574.9 l. 5406.7 16.7 24£48.9.1 23 425.1 72.4

Source: Statistics Lithuania and Consultant’s datoans

The values of the indicators above were recalcdlatging the data provided at the
county level. The data in the tables above shows tifle most important sector by
employment (the area of services excluded) is imgu$he sector of agriculture and

forestry with about 2.8 % of all employed peoplehe districts in question (which is

much less than in other sub-basins) creates obl§clof the value added. In the sector
of industry with 16.3 % of all employed populatidhe value added created in 2008
totalled to 16.7 %.

Newezis Sub-basin

335. The Ne#zis Sub-basin is one of those sub-basins whichesdfbm the most
significant pressures in the Nemunas River Basistrdi. The sub-basin requires
reduction of pollution by households and major emwnental improvement of
agricultural activities.

The economic importance of the said sectors is iway characterised by such
indicators as the number of employees engagedrinugaeconomic activities and the
value added created thereby. The indicators clarsicty the importance of each sector
are given in Tables 200 and 201.

Table 200. Employed population in the N&¢ Sub-basin, 2008

Employed population, thousand

L Hunting,

Municipality agriculture,
fisheries, Constry Servic
Total forestry % Industr % ction % es %

Kédainiali
distr. 28.37 1.5 53% 541 19.1p6 2.97 10.588.49 65.2%
Panegzys
distr. 18.96 2.06 10.89 436 23.0% 1.71 9.0% 10.86 57.3%
Pane¥zys
city 50.14 5.44 10.89 1152  23.0p6 452 9.0% 2§.717.3%
Radviliskis
district 22.35 3.46 155% 4.04 18.1% 251 11.2P3.33 55.2%
Total 119.83 12.46 104% 25.32 21.1% 1170 9.90% 70.39 79%s§8.

Source: Statistics Lithuania and Consultant’s datoans

Table 201. Value added in municipalities of the &y Sub-basin by industries, 2008
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GDP and value added, million LTL

L Per Hunting,

Municipality capita, | agriculture,
thousan( fisheries, Constru Services
Total | LTL forestry % | Industry % | ction % etc. %

Kédainiai
distr. 1802.9 32.0 82.0 45 4458 24.7 17P9.7 1010095.4| 60.8
Pane¥zys
distr. 900.3 23.5 85.6 9.p 204i6 22.7 110.8 12.3 9.49 555
Pane¥zys
city 2 380.4 23.5 226.2 9p 54019 22.7 29p.8 12.332014| 55.5
Radviliskis
distr. 1048.4 23.8 1145 10.9 2081 19.8 100.2 9.6 62468.6
On average/
in total 6 132.1 25.5 508.83 83 13995 22.8 68414.2| 3539.9 57.7

Source: Statistics Lithuania and Consultant’s datoans

The values of the indicators above were recalcdlatgng the data provided at the
county level. The data in the tables above shows tifle most important sector by
employment (the area of services excluded) in tegAs Sub-basin, as in the rest of
Lithuania, is industry. The sectors of agricultuishery and forestry with as many as
10.4 % of all employed people in the districts mestion create 7.2 % of the value
added. In the sector of industry with 21.6 % ofeatiployed population, the value added
created in 2008 totalled to 22.8 %.

Sesup Sub-basin

336. The SedupSub-basin has been identified as one of thosehaitfer from rather
significant pressures in the Nemunas RBD. It rezpuiiurther reduction of pollution
from households and considerable environmentalorgment of agricultural activities.

The economic importance of the said sectors is Wwag characterised using such
indicators as the number of employees engagedriaugeconomic activities and value
added created thereby. The indicators charactgriki@ importance of each sector are
given in Tables 202 and 203.

Table 202. Employed population in the Ses8pb-basin, 2008

Employed population, thousand
L Hunting,
Municipality agriculture,
fisheries, Constru
Total forestry % Industry % ction % Services %
Marijampok | 29.54 4.99 16.9% 544 184% 2.89| 9.8% 16.18 54.8%
Kalvarija 5.74 0.97 16.9% 1.06 18.4% 0.56| 9.8% 3.14 54.8%
Kazly Rada 6.21 1.0 16.9% 1.14 18.4% 061 9.8% 3.40 54.8%
Vilkaviskis
distr. 20.54 3.47 16.9% 3.79 18.4% 201 9.8% 11.28.8%
Sakiai distr. 15.57 2.683 16.9% 2.87 18.4% 153 9/8% 8.53| 54.8%
In total /
on average 45.11 7.61 16.9% 831 18.4A% 442  9.8% .702454.8%

Source:; Statistics Lithuania and Consultant’'s datoans

Table 203. Value added in municipalities of theupeSub-basin by industries, 2008
| Municipality | GDP and value added, million LTL |
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Per Hunting,
capita, | agriculture,
thousan( fisheries, Constru Services
Total | LTL forestry % | Industry %| ction % etc. %
Marijampok | 1 216.9 20.5 1725 142 2883 23.7 927 [7.6  66%45
Kalvarija 236.5 20.5 335 14p 56/0 23.7 180 [7.6 29.0| 545
Kazly Rida 255.8 20.5 36.3 142 60/6 23.7 195 [7.6  189.45 b4
Vilkaviskis
distr. 846.5 20.5 120.0 142 2005 23.7 64.5 [7.6 1.8654.5
Sakiai distr. 641.6 20.5 91,0 142 152.0 2B.7 48.9.6 | 349.8] 54.5
Total /
on average 3197.8 20(5 453.3 14.2 757.4 237 24376 | 1743.1 54.5
Source: Statistics Lithuania and Consultant’s dattans
The values of the indicators above were recalcdlatging the data provided at the
county level. The data of the tables show thantlest important sector by employment
in the SeSup Sub-basin, as in all river sub-basins in Lithuaisaindustry. However,
the number of people working in the sectors of@dture, fisheries and forestry is also
rather high — almost 17 % of all employed peopléhim region in question, who create
only 7 % of the value added. In the sector of imgusvith 18.4 % of all employed
population, the value added created in 2008 was %s3.
Dubysa Sub-basin
337. The Dubysa Sub-basin is one of the sub-basiffering from major pressures
within the Nemunas River Basin District. The sulsibarequires further reduction of
pollution by households and major environmental rowpment of agricultural
activities.
The economic importance of the said sectors is iway characterised by such
indicators as the number of employees engagedfereht economic activities and the
value added created thereby. The indicators clarsicty the importance of each sector
are given in Tables 204 and 205.
Table 204. Employed population in the Dubysa Subiry@008
Employed population, thousand
Municipality a:rlijgljll?l?r,e,
fisheries, Constru
Total forestry % Industry % ction % Servicgs %
Kelme distr. | 17.27 2.68 15.5% 312 18.1% 194 11.2% 9.55.2%
Raseiniai
distr. 18.85 1.00] 5.39 3.59 19.1% 1.97 105% 1229 652
Total/ 60.4
on average 36.13 3.68 10.2% 672 18.6% 3.91 10.8%1.827 %

Source: Statistics Lithuania and Consultant’s datoans
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Table 205. Value added in municipalities of the {a@Sub-basin by industries, 2008

GDP and value added, million LTL
L Per Hunting,

Municipality capita, | agriculture,

thousan( fisheries, Constru Serviceg

Total | LTL forestry % | Industry % | ction % , etc. %

Kelmé distr. 810.2 23.8 88.5 109 160.8 19.8 78.2 9.6 2.A8 59.6
Raseiniai
distr. 1198.3 32 54% 45 296|3 24.7 119.4 10.0 8.2 60.8
Total/ 1 210.
on average 2 008.b 28[1 1430 7.1 45[7.1 22.8 197%8 71 60.3

Source: Statistics Lithuania and Consultant’s datoans

The values of the indicators above were recalcdlatging the data provided at the
county level. The data in the tables shows thahthst important sector by employment
(the area of services excluded) in the Dubysa Sdnb as generally in the rest of
Lithuania, is industry. However, there is quiteaggk number of people working in the
sectors of agriculture, fisheries and forestry el 0 % of all employed people in the
municipalities in question who create only 6 % bé tvalue added. In the sector of
industry, which is very small in the respectivetaess with 18.6 % of all employed
population, the value added created in 2008 tatate?2.8 %.

Jara Sub-basin

338. The dra Sub-basin is one of the sub-basins suffering fnainor pressures within
the Nemunas River Basin District. The sub-basimireg further reduction of pollution
by households and some environmental improvemeagetultural activities.

The economic importance of the said sectors is iway characterised by such
indicators as the number of employees engagedfereht economic activities and the
value added created thereby. The indicators clersicty the importance of each sector
are given in Tables 206 and 207.

Table 206. Employed population in thea Sub-basin, 2008

Employed population, thousand
L Hunting,
Municipality agriculture,
fisheries, Constru
Total forestry % Industry % ction % Servicgs %
Rietavas
distr. 4.08 0.37 9.0% 0.99 24.4% 0.62 15.8% 2.09 .4%]
Silale distr. 10.43 192 18.4% 1.82 17.5% 0,83 7.0% 5.%6.0%
Taurag
distr. 17.55 3.22 18.4% 3.06 17.5% 139 7.0% 9.8%.0%
Total/
on average 14.51 2.28 15.7% 282 19.4% 145 10.0% .94 |754.7%

Source: Statistics Lithuania and Consultant’s datoans

Table 207. Value added in municipalities of theaJSub-basin by industries, 2008
GDP and value added, million LTL

L Per Hunting,
Municipality capita, | agriculture,
thousan( fisheries, Constru Services

Total | LTL forestry % | Industry % | ction % , etc. %
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Rietavas

distr. 245.6 27.2 10.3 4p 79|12 32.2 429 1¢5 2136.1
Silalé distr. 406.6 15.1 47.83 116 80,0 19.7 36.7 9.0 .24%9.6
Taurag

distr. 684.0 15.1 79.7 116 1345 19.7 61.8 9.0 .20&9.6
Total/

on average 1336.2 16.4 137.3 108 293|7 22.0 141.5 10.6 7658.7.2

Source: Statistics Lithuania and Consultant’s datoans

The values of the indicators above were recalcdlatging the data provided at the
county level. The data in the tables above shows tifle most important sector by
employment (the area of services excluded) in tina $ub-basin, as generally in the
rest of Lithuania, is industry. However, there istg a large number of people working
in the sectors of agriculture, fishery and forestrgimost 16 % of all employed people
in the county in question, who create 12 % of thkie added. In the sector of industry

with 19.4 % of all employed population, the valulled created in 2008 totalled also to
22 %.

Lithuanian Coastal Rivers Basin

339. A brief description of the main sectors whiglly have a negative impact on water
resources in Lithuania allows concluding that th#adanian Coastal Rivers Basin is
one of those that suffer from minor pressures ewNlemunas River Basin District. The
basin requires further reduction of pollution byueeholds, industry, and surface runoff.

The economic importance of the said sectors is iway characterised by such
indicators as the number of employees engagedfereht economic activities and the
value added created thereby. The indicators charsicty the importance of each sector
are given in Tables 208 and 209.

Table 208. Employed population in the Lithuaniara§tal Rivers Basin, 2008

Employed population, thousand
T Hunting,

Municipality agriculture,

fisheries, Constru

Total forestry % Industry % ction % Servicgs %

Klaipéda city | 82.03 6.73 8.2% 19.84 24.2% 8/04 98% 47.83.9%
Neringa town| 1.50 0.12 8.2% 0.36 24.2% 0}15 918% 870.57.9%
Total/
on average | 83.53 6.85 8.29 20.20 24.2% 8.19 9.8% 4834 57.9%

Source:; Statistics Lithuania and Consultant’s datoans

Table 209. Value added in municipalities of thenudnian Coastal Rivers Basin by
industries, 2008

GDP and value added, million LTL

L Per Hunting,

Municipality capita, | agriculture,
thousan( fisheries, Constru Services
Total | LTL forestry % | Industry %| ction % , etc. %

Klaipéda
city 5494.9 33.1 153.3 2.8 12872 234 540.1 |9.8514.3 64.0
Neringa
town 100.3 33.1 28 2.8 23 23/4 99 9.8 64.2 64.
Total/
on average | 5595.2 33.1 156.1 2.8 13107 234 5409 (9.8 IH{®HA4.0




Source: Statistics Lithuania and the Consultarglswations
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The values of the indicators above were recalcdlatging the data provided at the
county level. The data in the tables above shows tifle most important sector by
employment (the area of services excluded) in fbieuanian Coastal Rivers Basin sub-
basin, as generally in the rest of Lithuania, dustry. In 2008, this sector with about
24 % of all employed population created 23.4 %hef\alue added.

Nemunas Small Tributaries Sub-basin

340. The sectors which may have a negative impacthe water resources in the
Nemunas Small Tributaries Sub-basin include houdshaondustry, agriculture, and
fisheries. The main efforts should be focused ooper treatment of wastewater
discharged from WWTP of a few small settlementducgion of agricultural pollution,
as well as identification and removal of source®mtry of dangerous substances into
water bodies if this is confirmed by longer-termmtoring results.

The economic importance of the said sectors is iway characterised by such
indicators as the number of employees engagedfereiit economic activities and the
value added created thereby. The indicators charsicty the importance of each sector

are given in Tables 210 and 211.

Table 210. Employed population in the Nemunas Sinddlutaries Sub-basin, 2008

Employed population, thousand
L Hunting,
Municipality agriculture,
fisheries and Constru Service
Total forestry % Industry % ction % S %
Alytus distr. 13.23 1.1 8.9% 3.1 23.59% 146 11.0%7.48| 56.5%
Alytus town 29.09 2.5§ 8.9% 6.83 23.5% 320 11.0%6.44| 56.5%
Lazdijai
distr. 10.57 0.94] 8.9% 248 23.5% 1.16 11.0% 5.97 56/5%
Druskininkai | 10.37 0.92 8.9% 243 23.5% 114 11.,0%5.86| 56.5%
Kaunas city | 160.03 850 5.3% 30.51 19.1% 16.73 90.5104.29| 65.2%
BirStonas
town 2.37 0.13 5.39 0.4 19.1% 0.25 10.5% 1.54 %52
Prienai distr.| 15.11 0.80 5.3% 2.88 19.1% 1,58 0|5 9.85| 65.2%
KaiSiadorys 16.16 0.86 5.3% 3.08 19.1% 1169 10|5%0.53| 65.2%
Silute distr. 23.53 1.93 8.2% 5.69 24.2% 281 9.8% 13.67.9%
Jurbarkas
distr. 12.17 2.24] 18.49 218 17.5% 097 7.9% 6.82 56(0%
Paggiai
distr. 5.20 0.95 18.4% 091 17.5% 041  7.9% 2.91 .0%6
Elektrenai 13.87 035 2.5% 221 15.9% 1.7 11.8% 9.73 9%0.2
Alytus distr. 13.23 1.19 8.9% 3.1 23.9% 146 11.0%7.48| 56.5%
On average/
total 311.70 21.3§ 6.9% 62.70 20.1% 3247 10.4% 19%5.04.6%2

Source: Statistics Lithuania and Consultant’s datoans

Table 211. Value added in municipalities of the Neas Small Tributaries Sub-basin
by industries, 2008

| Municipality |

GDP and value added, million LTL
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Per Hunting,

capita, | agriculture,

thousan( fisheries, Constru Services

Total | LTL forestry % | Industry %| ction % etc. %

Alytus distr. 610.9 22.1 30,6 501 1382 22.6 76.2.51 365.5| 59.8
Alytus m. 1342.9 22.1 68.0 51 303.7 22.6 16/7.8.512 803.4| 59.8
Lazdijai
distr. 488.0 22.1 247 5.1 1104 226 61.0 1P5 292.0 59.8
Druskininkai 478.6 22.1 242 5.1 1082 226 59.8 1.5 286.3 59.8
Kaunas city | 10 170.8 3R 462|7 45 2515.0 24.7 3A®110.0/ 6179.6 60.8
BirStonas
town 150.5 32 6.8 4.55 372 247 15.0 1p.0 91.4 8 60.
Prienai distr. 960.5 32 437 4|5 237.5 24.7 95.7.010 583.6| 60.8
KaiSiadorys 1 027.( 32 467 45 254.0 24.7 102.3.010 624.0| 60.8
Silute distr. 1575.9 33.1 440 28 369.2 23.4 154.9 |9.8007.9| 64.0
Jurbarkas
distr. 474 .4 15.1 55.2 116 9313 19.7 429 9.0 @283%9.6
Paggiai
distr. 202.6 15.1 23.6 116 3918 19.7 18.3 DP.0 82069.6
Elektrenai 1280.1 51.1 198 15 2053 16.0 115.7 9.0 3PBF3.4
On average/
total 18 762.2 30.9 850.3 45 44118 235 1923.3 1013%76.8] 61.7

Source: Statistics Lithuania and Consultant’s datoans

The values of the indicators above have been nelede using the data provided at the
county level. The data in the tables above shows tifle most important sector by
employment (the area of services excluded) is imgu$he sector of agriculture and

forestry with about 7 % of all employed peoplehe tistricts in question creates 3.6 %
of the value added. In the sector of industry With% of all employed population, the

value added created in 2008 also totalled to 23.5 %

SECTION IV. BENEFITS OF ACHIEVING GOOD STATUS IN WA TER
BODIES

341. The benefit which will be obtained upon theliementation of the supplementary
measures has been estimated on the basis oSty on willingness to pay for
improvement of the NéXis River water quality to achieve good statusl Study on
willingness to pay for improvement of the NeriseRiwater quality to achieve good
status and remeandering of the Nefsich relative assessment studies are ratherywidel
used in many countries for the estimating benedftsatural resources (that is, the
benefits which cannot be estimated using conveatieconomic-commercial methods).

The said two sub-basins are situated in the Nem&®BIS so the benefits derived
therein may be directly transferred into other babins due to highly similar
geographical and social conditions in all sub-basinthe Nemunas RBD.

It was estimated that a statistically reliable nibptamount which respondents agreed
to pay in the Ne&Zis Sub-basin is LTL 1.85 per household (includihg households
which agree to pay 0 litas). Such study was coredlict 2007.

342. TheStudy on willingness to pay for improvement ofN\leeis River water quality
to achieve good statudentified four scenarios:
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342.1. Willingness to pay for improvement of allterabodies in the Neris Sub-basin to
achieve good ecological status;

342.2. Willingness to pay for improvement of allterabodies in the Neris Sub-basin to
achieve good ecological status and also for remezarglof straightened rivers;

342.3. Willingness to pay for improvement of thetevaquality of Lake Rig$ to
achieve good ecological status;

342.4. Willingness to pay for improvement of thetevaquality of Lake Rie$ and
Lake Didziulis to achieve good ecological status.

343. In this way statistically reliable figuresustrating willingness to pay both for
individual water bodies and for improvement of ladidies of water in the Neris Sub-
basin were derived.

344. 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 imypgment 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,almmunt totals to about 0.29 % and in
the second case —to 0.36 % of the income of tisiext households.

In the case of willingness to pay (that is, to pagre than O litas), the payment for
improvement of the water quality and remeanderihgvers totals averagely to more
than 30 % of people’s water bills.

Table 212 below provides information on the numifeinhabitants living in each sub-
basin making assumption on an average size of aehold and estimated benefits on
the basis of the above-said Neris Study.

It should be pointed out that these figures arevigeml for the purposes of information
on how people in the Nemunas RBD view good statwsater bodies.

At the present stage of the development of the fgdathe Nemunas RBD, the measures
selected pursuant to a cost-efficiency analysigtaose which will be the most effective
during the first cycle of the implementation of th¢FD. As demonstrated in the
affordability analysis, other measures cannot keoduced because of insufficient
affordability and/or acceptability and therefore@st-benefit analysis and the figures
illustrating the benefit which are given in thiscgen were not required at this stage.



Table 212. Benefits of achieving good status inewhbdies in individual sub-basin

Indicator Minija Merkys | Zeimena | Sventoji Neris Ne¥zis Se3up Dubysa Jira Lithuania | Nemunas | Total,
n Coastal | Small million
Rivers Tributari | LTL
es
Population, thou. 94 70 31 190 740 270 180 80 90 8 18 710 2.643
Average 2.4 2.63 2.7 2.7 2.7 2.7 2.7 2.7 2.7 25 2.7
household size
Benefit, million 1.9 1.3 0.55 3.4 13.0 6 3.2 14 1.6 3.6 12.7 48.65

LTL/year
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CHAPTER VIIl. SUMMARY PROGRAMME OF MEASURES

SECTION I. INTRODUCTION

345. The programme of measures is one of the ilkdrriver basin management
planning. A MIKE BASIN model was used to identifgdies of water which will fail to
conform to the good water status criteria afterithplementation of the main (basic)
measures (that is, the requirements laid downerk#y water directives). With a view
to improve the status of such surface water bogi@skages of supplementary measures
which are most effective from both environmentatl @tonomic point of view have
been proposed. Certain measures have also beeessegdor the improvement of
groundwater status; however, these are more ofdaisay character and have been
designed for municipal authorities responsible $apply of drinking water of good
quality to population.

346. An integrated programme of measures consistpecific measures or studies
suggested for selection of supplementary measardbéd following:

346.1. agriculture,

346.2. sources of point pollution,

346.3. hydromorphological changes,

346.4. navigation and recreation,

346.5. groundwater,

346.6. transitional and coastal waters

SECTION II. BASIC MEASURES

347. Following Part A of Annex VI to Water FramewdDirective 2000/60/EC, the
basic measures are the ones which must be impletheint order to meet the
requirements of the following directives:

1) Directive 2006/7/EC of the European Parliamert af the Council concerning the
management of bathing water quality and repealirextive 76/160/EEC,;

2) Directive 2009/147/EC of the European Parliamand of the Council on the
conservation of wild birds;

3) Council Directive 98/83/EC on the quality of waintended for human consumption;

4) Council Directive 96/82/EC on the control of wraaccident hazards involving
dangerous substances as amended by Directive ZHIBQ of the European
Parliament and of the Council of 16 December 2003;

5) Council Directive 85/337/EEC on the assessmeéthieeffects of certain public and
private projects on the environment as amended brgciive 2009/31/EC of the
European Parliament and of the Council of 23 ApoI9;

6) Council Directive 86/278/EEC on the protectidrihee environment, and in particular
of the soil, when sewage sludge is used in agticellhs amended by Council Directive
91/692/EEC of 23 December 1991;

7) Council Directive 91/271/EEC of 21 May 1991 cemung urban wastewater
treatment as amended by the Commission Directil®©/2Q@/EEC of 27 February 1998;

317
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8) Council Directive 91/414/EEC concerning the pigaof plant protection products on
the market as amended by the Commission DirectNi®/22/EU of 28 June 2010;

9) Council Directive 91/676/EEC concerning the potibn of water against pollution
caused by nitrates from agricultural sources;

10) Council Directive 92/43/EE©®N the conservation of natural habitats and of wild
fauna and flora as amended by the Council Dire@i&/62/EC of 27 October 1997;

11) Directive 2008/1/EC of the European Parliamamd of the Council concerning
integrated pollution prevention and control as adeehby Directive 2009/31/EC of the
European Parliament and of the Council of 23 20109.

348. Seven directives out of eleven ones the imgfgation of which also means
introduction of the basic measures are relatedgo tosts. The largest investments are
required for the Urban Wastewater Treatment Divecéind the Nitrates Directive. The
impact of the implementation of these two directiv@described in the sections below.
The implementation of the remaining directives e Birds Directive, Environmental
Impact Assessment Directive, Plant Protection PFetsduDirective, and Habitats
Directive — means establishment of relevant lemadtitutional, procedure, and other
measures which do not require any investments.

Effect of the implementation of the Urban Waste Wagr Treatment (UWWT)
Directive

349. Under the EU Accession Agreement, Lithuania been granted a transitional
period for the implementation of the requiremerftshe UWWT Directive. Lithuania
shall collect and adequately treat wastewater l&sAfs:

349.1. as from 31 December 2007, wastewater inoaggiations with a p.e. of 10 000
or more shall be treated following the establistezgliirements;

349.2. as from 31 December 2009, agglomerations avit.e. of 2 000 or more shall be
provided with collecting systems in conformity witie established requirements;

349.3. as from 31 December 2009, wastewater inoaggiations with a p.e. between
2 000 and 10 000 shall be treated following thatdsthed requirements;

349.4. in newly planned agglomerations, all wastewmeatment requirements shall be
observed from the moment of wastewater generation.

350. Assessments of impacts of the implementatidheobasic measures provided for
in the UWWTD forecast that wastewater dischargedudace water bodies from all
agglomerations of more than 10 000 p.e. will mketdquality requirements laid down in
the Wastewater Regulation under all regulated perars. It is also forecasted that
concentrations of BOPin wastewater discharged from agglomerations dfvéen
2000 and 10000 p.e. will not exceed the MAC laiown in the Wastewater
Regulation. Concentrations of total phosphorus #oidl nitrogen in wastewater
discharged from agglomerations of less than 10@60are regulated only when good
ecological status of the receiving water body nhestattained. Requirements for loads
from dischargers taking into account the statushefreceiving water body have not
been laid down yet, so it is assumed that the impigation of the basic measures of
the UWWTD will not cover reduction of the loadstofal nitrogen and total phosphorus
in the said agglomerations. Pollution loads areedasted to go down only in
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agglomerations of less than 10 000 p.e. where stagstion of the existing WWTP or
construction of new ones has been planned.

Identification of investments and works planned tlog water management sector was
carried out on the basis of Order No. D1-462 ofhmister of the Environment of the
Republic of Lithuania of 9 September 2008 on thprayal of List No. 01 of national
projects under Measure VP3-3.1-AM-01Rénovation and Expansion of Water Supply
and Wastewater Management Systéfns., 2008, No. 109-4162009, No. 47-1882

The present loads of point pollution and the ommesdasted after the implementation of
the basic measures under the UWWTD are providddiote 213.

Table 213. Present point pollution loads (2007-2088d pollution loads forecasted
after implementation of the basic measures unadeJWWWTD in the Nemunas RBD

Pollution BOD,, t/year Total nitrogen, t/year Total phosphoriysdr
sources Present Forecasteg Present Forecasted Preisent agterkc
Agglomerations
of >100 000 | 1064.2 773.1 1039.8 878.8 73.74 58.54
p.e.
Agglomerations
of between
10 000 and 2455 240.5 381.1 354 44.88 37.58
100 000 p.e.
Agglomerations
of between
2 000 and 182.3 83.7 170.2 164.7 30.67 28.17
10 000 p.e.
Other pollution |4 hes 8| 1 0636 875.6 874.76 103.35 103.04
sources
TOTAL: | 2555.8 2 160.9 2 466.7 22723 252.6 227.3

Impacts of surface (stormwater) runoff

351. Outlets of surface (stormwater) runoff comgptise largest group of dischargers in
the Nemunas RBD totalling to as many as 795. Theffiemitted from these outlets

accounts for around 24 % of the total point podiatdischarges; however, it is difficult

to assess surface runoff pollution loads becaue énalysis of such runoff has been
carried out so far. The largest volumes of surfameoff enter water bodies from

WWTP of larger agglomerations (with a populatioruigglent of more than 2 000),

which discharge approximately 69 % of the total antmf wastewater.

Calculations of surface runoff loads indicate ttie#se loads may be accounting for
about 22 % of the total point pollution loads of Bf) 23 % of total phosphorus and
16 % of total nitrogen.

According to the data of 2007, only 10 % of surfageoff is treated, meanwhile the
remaining amount is discharged into bodies of watéhout any treatment. An
assessment of impacts of surface runoff on theogaml status of water bodies
established that individual dischargers do not hawe significant impact on the status
of rivers. However, larger groups of outlets of faoe runoff which are usually
encountered in larger cities may be significantgtcibuting to discharges from WWTP
of large cities, which are already noted for laggeounts of effluents. The problem of
management of surface runoff should be dealt withrdalucing the total number of
outlets of surface runoff in cities and towns diiey part of the runoff to wastewater
treatment facilities.
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Effect of the implementation of the Nitrates Direcive

352. Mathematical modelling results indicate only rainor impact of the
implementation of the basic measures of the Ngr&teective on water bodies. A major
impact is expected from new manure storages indasith more than 10 LSU. After
the implementation of the Nitrates Directive, sgopéntary measures will be required
in five sub-basins of the Nemunas RBD (Table 214).

Table 214. Required supplementary measures to eeditfase agricultural pollution in
the Nemunas RBD

Sub-basin Area vyhich requirgs reduction of Required average reduction of RO
diffuse pollution, ki N loads, kg/ha
NewzZis 5295.3 3.3
SeSup 2 067.1 1.9
Dubysa 745.9 0.46
Jira 189.9 1.0
Neris Small Tributaries 260.3 1.6
Sventoji 347.7 1.3

Summary impacts of the supplementary measures

353. An analysis of the scope of the basic meagu@sded for in the UWWTD and
their forecasted impact on the quality of surfacewr bodies indicates that the impact
will be of a minor importance, which is mainly basa of the fact that many larger
agglomerations (>2 000 p.e.), which are the olpéthe said basic measures, already
comply with the requirements set for their discleargAlthough the allowable
concentrations in wastewater are still exceeded some agglomerations, the
exceedances are usually very low.

One of the basic measures of the implementatiagheoUWWTD is construction of new
WWTP or reconstruction of the existing ones. Howetlee number of such WWTP
planned for the nearest future is rather small U ado30). It is difficult to forecast
decrease of pollution loads after the implementatd the said projects. Still, the
available data indicates that pollutant concerdretiin the discharges of a number of
WWTP subject to reconstruction at the moment atehigh and hence no significant
pollution reduction can be expected.

Another basic measure of the UWWTD is expansionthef wastewater collection
infrastructure. This measure is expected to protgater bodies against illegal
discharges and those occurring in unauthorisedepla®n the other hand, however,
additional subscribers may increase loads of drgglsa from urban wastewater
treatment facilities. Consequently, it is difficudb assess positive impacts of this
measure.

The pollution reduction potential of the basic meas provided for in the UWWTD is
rather small and hence impacts of these measurdbeoecological status of water
bodies will be hardly noticeable. A number of wabedies in the Nemunas RBD will
still be failing good ecological status due to prees from diffuse pollution even after
the implementation of the basic measures of the UMJWThe reason is that the basic
measures simply ensure cleanup of wastewater trtairc level, but there are cases
when even such treatment is not sufficient to aghigood status in the receiving
waters. Such situation is typical of small streamnsiver stretches in the upper reaches
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which receive wastewater from larger cities andr®wn such cases more stringent
requirements should be set for wastewater quahgntthose provided for in the
Wastewater Regulation.

The overall potential of the reduction of diffusgriaultural pollution after the
implementation of the basic measures providedriahe Nitrates Directive is not big
either. Although there is no actual data on the afsmineral fertilisers, an analysis of
crop data and the respective required amount difisers demonstrated that mineral
fertilisers may account for more than 50 % of therall loads of total phosphorus and
total nitrogen generated by diffuse agriculturallyggmn. The amounts of mineral
fertilisers and methods of their use are not likelychange after the implementation of
the basic measures of the Nitrates Directive bex#us use of mineral fertilisers is not
subject to strict regulation. Consequently, deaeadiffuse agricultural pollution can
be expected only as a result of the constructiomariure storages in animal husbandry
farms with more than 10 LSU. Construction of mamstarages should affect pollution
by 34 % of the LSU within the Nemunas RBD. Pollatigenerated by the remaining
66 % of the LSU is not likely to change becausenaits are kept in farms smaller than
10 LSU (51.5 %) or in farms which already have nrarsiorages (14.5 %). Taking into
account that pollution generated by animal husbaadcounts for less than half of the
total agricultural pollution loads as well as thhe basic measures of the Nitrates
Directive will result in reduction of only part dhe pollution by livestock farming
(around 34 %) and that the decrease will be abO6uB®%, the pollution reduction
potential of the basic measures of the Nitratesdwve is estimated to be rather small.

After the implementation of the basic measures,ewabdies at risk due to water
quality problems will include 320 water bodies hetcategory of rivers with the total
length of 5 053 km.

Table 215. Measures required to implement the Conityniegislation for protection of
water

Measure Implementation costs
Directive on the assessment | Environmental impact No need of supplementary
of the effects of certain assessment in all relevant casesinvestments
public and private projects
on the environment
(85/337/EEC)
Integrated Pollution Application of IPPC permits, Acc. to preliminary estimates in
Prevention and Control implementation of BAT in all 2000, implementation costs of the
Directive relevant cases IPPC Directive must have ranged
from LTL 1 200 to 2 000 million
Investment costs of the IPPC
Directive currently in force have
not been recalculated.
Directive on the control of Development of safety reports | No need of supplementary
major-accident hazards and emergency plans; measurgsinvestments
involving dangerous for accident prevention
substances (96/82/EC)
Directive concerning the Control of the use of plant Implementation costs have not
placing of plant protection protection products; application been estimated
products on the market of the Code of Good Practice far
(91/414/EEC) Plant Protection; studies and
analyses of impacts of plant
protection products;
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Measure

Implementation costs

withdrawal/banning of harmful
substances

Bathing Water Directive

Monitoring of bathing water
quality; provision of information
to the public on bathing water
quality.

Validation of bathing sites,
improvement of water quality,
restoration of poor water quality
to good status, development of
an information system

Costs of implementation of the
Bathing Water Monitoring
Programme for 2006—2008 wer|
estimated at about LTL 3 200
thousand, including water
sampling, analysis and training
(LTL 2 700 thousand), public
information measures and
reporting to the Commission
(LTL 500 thousand).

Directive on the
conservation of wild birds

Establishment of sites importan
for the conservation of birds,
development and
implementation of managemen
plans for protected areas

t Required investment costs tota
to ca. LTL 7 million; annual
operational costs — ca. LTL 4.8
million

Directive on the
conservation of natural
habitats and of wild fauna
and flora (92/43/EEC)

Establishment of sites importan
for the conservation of habitats
development of protected area
management plans

t Required investment costs tota
to ca. LTL 5 million; annual
operational costs — ca. LTL 8.4
million

Directive on the protection of
the environment, and in
particular of the soil, when
sewage sludge is used in
agriculture (86/278/EEC)

Development of fertilisation
plans; analysis and accounting
sewage sludge;
withdrawal/banning of
dangerous substances

According to the Study on

obevelopment of an Investment
Programme for Sludge
Management in Lithuania
prepared by SWECO BKG, the
required costs are estimated to
be about LTL 300 million.

Urban Wastewater
Treatment Directive

Assurance of centralised
wastewater treatment in
agglomerations larger than 2 0(

p.e.

Investment costs for 2003-2009

are about LTL 1 billion. In 2007+

2013, about LTL 903 million arg
planned to be allocated for the
development and rehabilitation
water supply, wastewater
collection and sludge managen
infrastructures in settlements
larger thar2000p.e. in the
Nemunas RBD.

Directive concerning the
protection of waters against
pollution caused by nitrates
from agricultural sources
(91/676/EEC)

Construction of manerand slurr
storages in farms having more
than 10 LSU; regulation of crop
rotation and fertilisation,
promotion of ecological farming
establishment and control of wa
protection belts, restoration ang
establishment of wetlands.
Continuously.

Investment costs - ~LTL 430
million

Directive on the quality of
water intended for human
consumption

Drinking water quality
surveillance and control;
agricultural monitoring;
application of the Code of Good
Agricultural Practice

According to estimates in 2001
costs for addressing problems
fluoride and iron totalled to LTL
100 million. However, removal
of iron, as of an indicative
parameter, is not obligatory
under the Drinking Water
Directive.
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Table 216. Practical steps and measures for agiplicaf 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 main measure for the implementation of Article
Supply and Wastewater Management Servic@sof the WFD is introduction of the cost recovgry
approved by Order No. 03-92 of the Natiofairinciple for all consumers.
Control Commission for Prices and Energy of
December 2006 (Zin., 2006, No. 143-5455).

2il'he present report was prepared on the basis af|dat
available at that time and hence the cost recoyery
level in the public water supply and wastewdter
management sector in individual sub-basins as pvell
as the average one within the entire Nemunas RBD
has been estimated to be lower than it actually is
today when a number of changes have taken glace
as a result of both revising the tariffs for water
supply and wastewater management services|and
modernisation of water supply and wastewater
management companies. Data of 2007 shows |that
the cost recovery level in the public water supply
and wastewater management sector in the Nemunas
RBD totalled to abou®6 % of costs and the cogt
recovery level in the sector of industry was 100 %.

Law of the Republic of Lithuania on Water

Law on Drinking Water Supply and Wastewate
Management (Zin., 2006, No. 82-3260

As new tariffs for water supply and wastewater
management services were adopted in 200p -
beginning of 2010 following the opinion ¢f
municipalites and of the National Contrpl
Commission for Prices and Energy, it can |be
maintained that the cost recovery principle hasi\ljee
fully implemented.

The cost recovery level in the sector of agricetyr
totals t098.2 %.

354. The tariffs for water supply and wastewatdlection and treatment in Lithuania
are calculated following the cost recovery pringipthich has been fully implemented
observing the Law of the Republic of Lithuania oraté&f, Law of the Republic of

Lithuania on Drinking Water Supply and Wastewaterandgement and the

Methodology for the Pricing of Drinking Water Supmnd Wastewater Management
Services.

Lithuanian legislation which regulates the watep@y and wastewater management
sector provides for amalgamation of water supplynganies and revision of price

tariffs. These measures have provided for the backgl for increasing cost recovery
to 100 %. Larger water supply companies are beftée to manage the water supply
and wastewater management sector to achieve destieéness as well as to

coordinate the issue of prices with relevant irdexe parties.

Environmental costs are included into the costyegpmechanism through charges for
the use of national natural resources and for pofiof the environment.

An assessment carried out in the sector of agumilidentified both the costs to be
borne by farmers until 2015 and supplementary cpsiposed to be covered by the
state in the Nedzis Sub-basin where water bodies suffer from magmifscant
agricultural pressures than in other sub-basinswdver, this is only ara priori
assessment meanwhile the actual cost recovery ievagriculture will be identified
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only in 2015 upon evaluation of farmers’ contriloatito the implementation of the

measures.

An analysis of cost recovery in the water supplgt aastewater management sector in
the Nemunas RBD established that, following theadaft 2007, a number of water
supply and wastewater management companies wdnegfad implement the cost

recovery principle.

Table 217. The cost recovery level in the sectavatier supply and wastewater
management in the Nemunas RBD, %, 2007

Basin/sub-basin Water supply Wastewater managenjenbtal costs
Minija 86 73 64
Merkys 100 102 101
Zeimena 101 102 102
Sventoji 106 89 91
Neris Small Tributaries 100 101 101
Dubysa 86 78 81
NewzZis 89 82 85
SeSup 95 97 92
Jira 94 87 88
Lithuanian Coastal Rivers 80 102 94
Nemunas Small Tributaries 96 89 93

Source: Estimations by the Consultant on the bafsgata on prices and cost prices of water

supply companies

Table 218. Measures to meet the requir

ements aflait of the WFD

Relevant legislation

Measure

Regulations of the Register of the Earth Entrai
approved by Resolution No. 584 of the
Government of the Republic of Lithuania of 26
April 2002 (Zin, 2002, No. 44-167&006, No.
54-1963;

Procedure for Groundwater Monitoring by
Economic Entities approved by Order No. 1-14
of the Director of the State Geological Survey
24 December 2009 (Zin., 2009, No. 157-7130

sMonitoring of water bodies where abstraction
exceeds 100 m3 per day

)(Relevant protection of water bodies
Of

Table 219. Controls over abstraction and impoundroéwater and measures aimed at
economical and sustainable use of water

Relevant legislation

Measure

Water abstraction
Building Technical Regulation STR 2.02.04:200
“Water Abstraction, water preparation. Basic
provisions” approved by Order No. D1-156 of th
Minister of the Environment of the Republic of
Lithuania of 31 March 2004 (Zin., 2004, No. 104
3848)

Rules on the Issuing, Renewal and Revocation
Integrated Pollution Prevention and Control

Permits approved by Order No. 80 of the Minist
of the Environment of the Republic of Lithuania
27 February 2002Zfn., 2002, No. 85-3684; 2005

AWater abstracting entities report information on
the abstraction volume. The Environmental
eProtection Agency (EPA) stores information
received in its data bases.

ofCompanies which abstract, use or supply
groundwater or surface water are subject to

eirelevant permits. Permits shall specify the wate

okource, yielding capacity of the water abstractig
facilities n¥/s, the volume of water abstracted,

No. 103-3829) ;

presence of water accounting facilities, etc. and
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Relevant legislation Measure
provide for measures for rational water use and
protection.

Requlati fthe Redi  the Earth Entrail All economic entities which abstract more than L0
egulations of the Register of the Earth Entrall§ 1,3 groundwater per day for the purposes of

Resources approved by Resolution No. 584 of thiving water supply or industrial needs shall

Government of the Republic of Lithuania of 26 id ter] ter abstracti s to th
April 2002 (Zin., 2002, No. 44-167&006, No. | myo gg;i;ﬁ:;ﬁ’gfr\%f straction reports fo

54-1963;

[¢]

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).

Water impoundment: _ The Law on Water defines both preventive and
Law of the Republic of Lithuania on Water (Zin., hard control measures for impoundment. The
1997, No. 104-2615; 2009, No. 154-6955) Minister of the Environment lays down a

procedure for use and maintenance of ponds b
Standard Rules for the Use and Maintenance ie$uing relevant legislation.

Ponds (LAND 2-95) approved by Order No. 33 O,& separate part of the Rules is devoted HPP

E?&F;E;Ztegfo; trlcﬂeair;]w;%grge(nztir(])fltgh9e7R?\|%ub7ll(;:_ O;];onds. The latest amendment of the Rules setg a

y deadline for the introduction of automatic devices
1790 2004, No. 96-3562006, No. 101-3995 measuring and registering the water level in HAP
and requires performing measurements of

Resolution No. 1144 of the Government of the .
16()Jllscharges and water levels.

Republic of Lithuania of 8 September 2004 on t
approval of the list of ecologically or culturally | The Resolutions prohibits impoundment for any
valuable rivers or river stretchégin., 2004, No. | purposes in 169 rivers and their stretches.

137-4995)

Measures intended to prevent or control potential scharge of pollutants from
diffuse pollution sources

355. Lithuanian legislation provides for generafjueements for the protection of
surface water bodies and groundwater bodies agpwikition from diffuse sources.
These requirements are regularly revised and ugdiiteecessary.

Measures which prohibit unauthorised discharges opollutants directly into
groundwater

356. The Lithuanian Geological Survey issues pernfidr companies extracting
hydrocarbons in Western Lithuania. Water is disgedrinto the same geological strata
from which hydrocarbons have been extracted, emguhat these strata will never be
suitable for any other purpose due to natural msms&uch discharges should not
contain any other substances but those which areefib during the said activity. The
permitting procedure is regulated observing thec&dare for Inventory of Discharges
of Hazardous Substances into Groundwater and Qolleof Information Thereon
approved by Order No. 1-06 of the Director of th#nlianian Geological Survey under
the Ministry of the Environment of 3 February 2qQ@#., 2003 No.17-770).

Summary of controls over point source discharges ahother activities with an
impact on the status of water

357. Pollution from point sources is regulated Ilhe tWastewater Management
Regulation approved by Order No. D1-236 of the Bt of the Environment of the
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Republic of Lithuania of 17 May 2006 (Zin., 20069.N69-2103 2007, No. 110-4522
the Rules on the Issuing, Renewal and Revocatioimtefjrated Pollution Prevention
and Control Permits approved by Order No. 80 ofNfieister of the Environment of
the Republic of Lithuania of 27 February 2002 (Zin002, No. 85-3684; 2005, No.
103-3829), and the Surface Runoff Management Regualapproved by Order No. D1-
193 of the Minister of the Environment of the Rejpulof Lithuania of 2 April 2007
(Zin., 2007, No. 42-1594).

Flood control measures

358. With a view to prepare for floods and to ehate consequences thereof, the
Programme on Preparation of Klaifa and TauragCounties for Floods and Response
to Flood Consequences for 2007-2015 was approveRdsplution No. 1202 of the
Government of the Republic of Lithuania of 30 Now&n 2006 (Zin 2006, No. 132-
5007. The objective of this programme is to reduceséssincurred by floods in the said
counties, to ensure operation of the polder systmploying organisational and
technical measures, to preserve people’s liveslthearoperty, and to protect the
environment from a negative impact of floods.

Table 220. Summary of measures implemented undelé@\L6 on priority substances
Relevant legislation Measure

Wastewater Management Regulation adopted by Regulation of maximum allowable concentrations
Order No. D1-236 of the Minister of the of priority substances.
Environment of the Republic of Lithuania of 17
May 2006 (Zin, 2006, No. 59-21032007, No.
110-4522

Self-regulation of priority substances in
wastewater.

Order No. D1-71 of the Minister of the
Environment of 13 February 2004 on the approval
of the Programme on Reduction of Pollution of
Waters with Hazardous Substances (Z2004,
No. 46-1539

Table 221. Measures which prevent or reduce impdascidental pollution incidents

Relevant legislation Measure

Regulation on the Prevention, Response to [abevelopment of industrial accidents prevention
Investigation of Industrial Accidents approved |pgnd liquidation plans and emergency reports
the Government of the Republic of Lithuania

Resolution No. 966 of 17 August 2004 (ZiB004,
No. 130-4649; 2009, No. 90-3855)

Programme on 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)

359. The legislation provides for measures requicedrevent 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@nd measures for reduction of
risk for water bodies.
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Measures which ensure that hydromorphological condions of water bodies are
consistent with good ecological status, or good dagical potential in artificial or
heavily modified water bodies

360. So far, a potential impact of hydrotechnicahstructions (dams) and other
morphological alterations on river ecosystems awer rbed processes has not been
adequately studied in Lithuania. Measures for toedych would ensure better
ecological conditions in hydromorphologically aéidr water bodies include
construction of fish by-passes, which are reguldigdOrder No. 3D-427 of the
Minister of Agriculture of the Republic of Lithuamiof 25 September 2007 on the
approval of the list of dams where installations fish migration are required and of
the list of the remains of former dams where besri®r fish migration are to be
removed (Zin 2007, No._102-4180 It should be noted that installation of fish by-
passes only mitigates but does not fully elimintdite negative effect on the river
continuity. More specific measures ensuring conftynof hydromorphological
conditions of water bodies with good ecologicatisteor good ecological potential in
water bodies designated as artificial or heavilydified will be analysed in the next
stage of the development of the Programme of Measur

Controls over artificial recharge or augmentation d groundwater bodies

361. These measures are not relevant for Lithuéeieause there is no artificial
recharge/augmentation of groundwater in our country

Measures for water bodies which are unlikely to adleve the environmental
objectives set out under Article 4

362. Lithuanian legislation provides for certainratgtions for water bodies where
water protection objectives cannot be achieved@dsproportionally expensive:

362.1. postponing of an objective (maximum untiR2Dif accomplishment thereof is
prevented by technical possibilities, disproporitencosts or natural conditions;

362.2. in the procedure laid down by the Ministérttee Environment, water bodies
heavily modified by anthropogenic activities may $dbject to less stringent water
protection objectives ensuring that less stringajectives will not deteriorate the
status of a water body in question.

363. Extension of the deadline and establishmeriesd stringent objectives may be
applied only in rare cases, upon performance afamomic analysis and well-founded
proof of the necessity of the derogation.

The extension of the deadline for the achievemérm@n@ironmental objectives in the
Nemunas RBD has been discussed in Chapter VI,dpe¢therein.

During the first stage of the implementation of Bregramme of Measures (2010-2015)
good status is expected to be achieved in 56 \batdies in the category of rivers and 1
body of water in the category of lakes. Extensidnttee deadline for achieving

environmental objectives until 2021 or 2027 will legjuested for 264 water bodies at
risk in the category of rivers, 63 lakes largemtiab knf, 26 ponds, 4 transitional water
bodies, and 2 coastal water bodies. The statusesketwater bodies will be subject to
investigative and monitoring measures. The achievenof the tasks of the first
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planning cycle will be followed by assessment @& kel of achievement of the water

protection objectives. The monitoring and assessmiechanges in the status of water

bodies will enable a better understanding of tar¢igbe aimed at during the second and
the third cycles. The objectives for the secondestaill be set taking into account the

outputs of the first stage and those for the thyde will be based on the outputs of the
first two stages.

Details of supplementary measures identified as nessary to meet the
environmental objectives

364. Supplementary measures will be proposed faem@odies which will fail good
water status requirements after the implementatdnthe basic measures, and
environmental and economic efficiency of these mess will be evaluated.
Supplementary measures have been defined for thectren of point and diffuse
pollution, improvement of hydromorphological stgtasd reduction of an impact of
recreation. These are described in Chapter VIittiSe IV below.

Details of measures to stop pollution of marine wats in accordance with
Article 11 (6)

365. All basic measures which improve the statusmlahd waters also have a positive
impact on the status of sea waters. These inclugéementation of the requirements of
the UWWT Directive and the Nitrates Directive an&lHCOM recommendations. As

part of the implementation of the HELCOM Baltic SAation Plan and Directive

2008/56/EC of 17 June 2008 establishing a frameworkCommunity action in the

field of marine environmental policy, a nationatas¢égy on protection of the marine
environment of the Baltic Sea and an action plantlie implementation thereof are
planned to be developed in 2010.

Table 222. Other basic measures
Measure

Short description

Landscape management programme
x@seasures; management of water bodies
protection zones and meadows; measure d
the Agri-Environmental Programme for
improvement of water bodies at risk:
transformation of the arable land into pastures;
Measure: first afforestation of the agricultural
land and afforestation abandoned land

Implementation of measures set in the Lithuanian
Rural Development Programme for 2007-2013: A
I and Il. Improvement of the environment and
landscape

Measures: implementation of the Do¥in

River Basin Management Plan provided for
itdge project funded by the LIFE programme.
lan

Implementation of the DovinRiver Basin

Management Plan prepared under the project
Management and Restoration of NATURA 2000 s
through an Integrated River Basin Management P
of the Dovine River

in

HELCOM measures (Baltic Sea countries)

Implementation of the HELCOM Recommendatiof
28E/5 on Municipal Wastewater Treatment

n Waste water treatment measures aiming at
reduction of loads of BOD, phosphorus and
nitrogen in the agglomerations from 300 to
200 000 p.e.

n Measures on improvement of on-site

Implementation of the HELCOM Recommendatio

28E/6 concerning on-site wastewater treatment of
single family houses, small businesses and
settlements up to 300 p.e.

wastewater treatment of single-family house
small businesses and settlements up to 300
p.e., for instance, use of dry toilets, phosph

2S,

hte-
tin

free detergents, on-site grey water treatmer
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Measure Short description

single-family houses, etc.

Implementation of the HELCOM Recommendatiofn Measures on substitution of polyphosphates as
28E/7 concerning measures aimed at the substitutiboilders in laundry detergents.
of phosphorus in detergents

Implementation of the HELCOM Recommendation Measures aiming at prevention of pollution
28E/4 on amendments to Annex Ill “Criteria and | from agriculture, application of Best
Measures Concerning the Prevention of Pollution| Environmental Practice (BEP) and Best
from Land Based Sources” Available Technology (BAT) in agriculture

Implementation of the HELCOM Recommendation Measures intended for the use of use of low
28E/8 on reduction of emissions of dioxins and nthemission combustion appliances; enhancing
hazardous substances from small-scale combustipthe public awareness in order to avoid
pollution with hazardous substances

Implementation of the HELCOM Recommendatiofn These measures are intended to improve th
28E/10 on application of the no-special-fee sysiem status of coastal waters and contribute to the
ship-generated wastes and marine litter; implementation of the objectives of the WFD
HELCOM Recommendation 28E/12 on

strengthening of sub-regional co-operation in
response field(in relation to incidents at sea);
HELCOM Recommendation 28E/13 on introducing
economic incentives to reduce emissions from ships
HELCOM Recommendation 28E/14 on quantifying
losses of nutrients from diffuse pollution sources

D

Banning of the use, production and marketing of: | Measure: banning of the use, production and
- endosulfane; marketing of chemical substances
- pentabromodiphenylether (pentaBDE);
- octabromodiphenylether (octaBDE).

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

366. The Programme on Preparation of Kddg and TauragCounties for Floods and
Response to Flood Consequences for 2007-2015 agptoyw Resolution No. 1202 of
the Government of the Republic of Lithuania of 36vimber 20064in., 2006, No.
132-5007 was developed for dealing with both unforeseed aatural floods and
elimination of their consequences.

Plans have been made to create an effective syeteime forecasting of flood risks and
for the provision of information to rescue serviasd population, to improve the
technical base and measures for the organisatiogsofie operations.

367. Measures for the prevention and mitigatiorpatfution arising from unforeseen
accidents (which are always unpredictable) haven hgevided for in the following
legislation:

1) Regulations on the Prevention, Response to mraestigation of Industrial Accidents
approved by Resolution No. 966 of the GovernmerthefRepublic of Lithuania of 17
August 2004 (Zin 2004, No. 130-4642009, No. 90-3855 and

2) Programme on Inspection of Dangerous Instattat@pproved by Order No. 1-528 of
the Director of the State Fire and Rescue Depaitimie2© December 2006 (Zin., 2007,
No. 3-143.
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368. Emergency plans provide for ensuring protectibpeople and the environment in
the event of emergencies as well as mitigation efative impacts of accidents on
people and the environment.

More effective coordination of the activities ofsp®nsible institutions, potential
polluting entities and other related organisaticar® recommended in order to
strengthen response capacities in cases of shigeats and other pollution incidents at
sea as well as to improve the system of responsi $pills at sea (e.g. by joint training
programmes, coordination of acquisitions of equiptheexchange of the latest
information, etc.).

SECTION Ill. OTHER PROGRAMMES IN THE CATEGORY OF BA SIC
MEASURES

369. The following available programmes which ategrently implemented can be
classified as basic measures:

369.1. Programme on the reduction of agriculturaluton of waters approved by
Order No. 3D-686/D1-676 of the Minister of Agriaule and the Minister of the
Environment of the Republic of Lithuania of 9 Dedmmn 2008 (Zin., 2008, No. 143-
5741);

369.2. Strategy for the use and protection of Gdwater for 2002—2010 approved by
Resolution No. 107 of the Government of the RepudliLithuania of 25 January 2002
(Zin., 2002, No. 10-362);

369.3. Programme on the assessment and use ofdgvater resources for drinking
water supply for 2007-2025 approved by Resolution 362 of the Government of the
Republic of Lithuania of 8 June 2006 (Zin., 2006, [86-2436; 2008, No. 104-3976);

369.4. Development strategy for drinking water sy@md wastewater management for
2008-2015 approved by Resolution No. 832 of the éBuwent of the Republic of
Lithuania of 27 August 2008 (Zin. 2008, 104-3976802, No. 121-5201);

369.5. Programme on the preparation of Kddgpand TauragCounties for floods and
response to flood consequences for 2007-2015 apgroy Resolution No. 1202 of the
Government of the Republic of Lithuania of 30 Now®mn 2006 (Zin., 2006, No. 132-
5007);

369.6. National strategy for the implementationtleé United Nations Framework
Convention on Climate Change by 2012 approved bgolRé&on No. 94 of the
Government of the Republic of Lithuania of 23 Jag008 (Zin., 2008, No. 19-685);

369.7. Long-term (until 2025) strategy for the depenent of the Lithuanian transport
system approved by Resolution No. 692 of the Gawent of the Republic of Lithuania
of 23 June 2005 (Zin., 2005, No. 79-2860);

369.8. Lithuanian Rural Development Programme 120722013 (hereinafter — RDP)
approved at the EU Rural Development Committee38dptember 2007;

369.9. Cohesion Promotion Action Programme approwsd the Commission
Resolution of 30 July 2007,

369.10. National strategy on the protection ofrtieine environment of the Baltic Sea
and an action plan for the implementation thereefgdanned to be developed by 2010
pursuant to the HELCOM Baltic Sea Action Plan anck&ive 2008/56/EC.
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SECTION IV. SUPPLEMENTARY MEASURES

370. Supplementary measures have been proposedafer bodies which will fail to
meet the good water status requirements aftemp&mentation of the basic measures,
and environmental and economic efficiency of thessasures has been evaluated.
Supplementary measures have been considered apdsptbfor the following main
areas:

370.1. reduction of an impact of household wastekyat

370.2. mitigation of impacts of agricultural poltut;

370.3. mitigation and regulation of hydromorphotagichanges;
370.4. improvement of the status of lakes and ponds

370.5. reduction of an impact of recreation;

370.6. improvement of the status of groundwatetffigkls;

370.7. improvement of the status of coastal antstti@nal waters;
370.8. reduction of an impact of industrial entexps.

371. The programme of supplementary measures erass®p measures which can be
grouped together on the basis of the following agpe

371.1. type of the measure: measures can be leghladministrative; technical
(investments); various studies, educational amat pilojects, and economic measures;

371.2. application scope of the measure: meastaasbe national; applicable to
problematic areas; applicable to specific areag;onl

371.3. time of application;

371.4. sector of economy responsible for the impletation of the respective measure:
measures can be implemented by national institstionunicipal administrations,

including water supply companies, and the privaget® (farmers, owners of

hydropower plants, industrial enterprises).

372. In addition, supplementary measures can asselected according to the type of
water bodies (lakes, rivers, transitional and adasaters) and individually for certain
specific pollution types (like pollution with hazlrus substances).

As already demonstrated in Chapter VI, Sectionh¥, @xtension of the deadline for the
achievement of water protection objectives in tingt itycle of the implementation of
the WFD is recommended for 353 bodies of water (26%s, 63 lakes and 26 ponds).

The same result was also obtained during the sogef measures on the basis of
indicators of their effectiveness and applicabilBych analysis was the most successful
in the sector of agriculture because it contaihsnger list of potential measures than
actually required for the achievement of the refevabjectives. Measures against
agricultural pollution were selected according be tatio of the pollution reduction
effect of the measure (e.g. reduction of kgN in tweetare) to the costs required to
obtain such effect in each catchment. Relativelyeaglest measures should be
implemented first. If a cheap measure is not sieffictaking into account the potential
area of its implementation, other, more expensieasures are proposed.
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As already described in the relevant section onumapsions, two alternative
technologies are proposed for the reduction oftgeatiution. The first one is based on
wider application of mechanical/automatic devicdsiclh consume more energy but
ensure higher reliability of the cleanup and maydgpilated on the actual demand. The
other method involves natural measures which niéte €nergy but require a larger
area and the treatment process itself is morecdiffto regulate. Another aspect taken
into consideration is the implementation of theibaseasures: have they actually been
implemented or were they not required due to, f@meple, a small size (in p.e.) of a
settlement. Consequently, three measures are mopdhe costs were estimated using
average prices. In each case, selection of a spdei€hnology in an individual
settlement would require detailed examination eflttation and of the applicability of
the technology.

Measures for the mitigation of hydromorphologichboges were selected following
specific technical proposals put forward by expeatsd thus have not involved
alternative estimations of costs. However, thexo$tone measure — renaturalisation —
will be known after the implementation of the pifwbjects proposed for the first WFD
implementation cycle.

Supplementary measures to reduce impacts of wastetea discharged from small
settlements

373. Measures to reduce impacts of point pollujioavided in the Programme are
intended for the upgrading of wastewater and/ofaser runoff treatment facilities in

towns and settlements where the present cleanepikenot sufficient according to the
modelling results (that is, taking into account theplementation of the basic

measures). This usually happens due to insuffi@éility of receiving waters to dilute

wastewater. Two alternative technologies are pregder most facilities: the first one

is based on wider application of mechanical/autmndévices and the second one
involves natural measures. Another aspect takero iobnsideration is the

implementation of the basic measures: have theyalligtbeen implemented or were
they not required due to, for example, a small §iz@.e.) of a settlement.

A feasibility study is planned to be conducted $3ess an impact of the reduction or
prohibition of the use of phosphorus in detergentshe quality of wastewater.

Supplementary measures to reduce point pollutioninbyvidual sub-basins of the
Nemunas RBD are described in detail in the PrograrofriMeasures and the required
costs are given in Table 216.

Supplementary measures to reduce impacts of agridulre

374. Water bodies in part of the Nemunas RBD fal good status requirements due to
impacts of agricultural pollution loads. This prefnl is most acute in the Negirs Sub-
basin as well as in Sventoji and SeSigub-basins (though to a smaller extent).
Agricultural pollution is also exceeding the allaviiaresholds in individual areas of the
Neris Small Tributaries Sub-basin, Dubysa Sub-hasid dra Sub-basin (Figure 78).
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Papildomy pasklidosios tarSos mazinimo
priemoniy poreikis Nemuno UBR

LATVIJA

Baltijos jira

BALTARUSIJA

utartinial Zenkial
apildomy pasklidosios taréos mazinimo priemoniy poreikis
Reikalingos papildomes priemonés

Papidomos priemanés nereikalingos

Salies siena LENKIJA

22000

Figure 78. Areas in the Nemunas RBD where diffugéealtural pollution should be
reduced

Diffuse agricultural pollution pressures shouldfiost of all subject to measures which
help introducing the polluter pays principle commomany EU Member States. Such
measures are proposed for the entire Lithuaniapewigently of the intensiveness of
agricultural activity because these measures d#gogpreventive role.

375. Implementation of such measures would als@rbeca reference point for the
application of other measures showing the amoudttgpe of substances entering the
soil. The measures proposed are as follows:

375.1. Validation of the maximum allowed amountsitfogen and phosphorus in one
hectare irrespective of whether organic or minfadilisers are applied;

375.2. Revision and validation of a methodology akhshould become mandatory for
the development of fertilisation plans, indicatitige areas where fertilisation norms
lower than the ones calculated in accordance \mghapproved methodology by 20 %
are recommended until 2015;

375.3. Introduction of the requirement to develegilisation plans for farms with more
than 10 ha of arable land;

375.4. Introduction of the requirement to manageuma pursuant to the good farming
rules for farms with more than 10 LSU (that is, farms which are not subject to the
requirements of the Nitrates Directive).

376. The measures common for the entire Lithuamaldv be mandatory and not
subject to compensation. Since diffuse agricultp@lution will still persist after the
implementation of common measures in part of treridt, more measures will be
required. All supplementary measures which are ggeg@ to be applied only in a
limited area should be independent and reimbursabiespective of who is
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implementing these measures. A mandatory provismnthe achievement of the
established objectives is well-formulated assisgtazanditions, attractive compensations
and measure implementation control.

One of the most important criteria for the scregnoi measures is the indicator of
effectiveness, including its cost component, thaeeit is important to ensure targeted
implementation of measures which contribute to réduction of diffuse agricultural
pollution and which have already been granted fumdihat is, some of the activities
supported by the Rural Development Programme (RERP)2007-2013, to the
maximum extent. It is proposed to amend the rulegshe schemes of the said
programme so as to provide for more favourable itimmd for farmers to use the
assistance in areas where diffuse agricultural upoh will persist after the
implementation of the measures common for the whbldgthuania. It is recommended
that not only funding priority is given to the sgeally distinguished areas but also
certain other changes are introduced ensuringassistance is used as efficiently as
possible in respect of the improvement of wateusta

Different measures, grouped by their efficiency, proposed for the Né¥is Sub-basin

in areas where the above-said measures are nmieifffor the ensuring of good water
status. First of all, it is recommended to redulce fertilisation norms calculated
pursuant to the approved methodology by 20 %. WHasemeasure is not sufficient,
cultivation of catch crops should be encouragedandy land, and places with little
sandy land — cultivation of catch crops in mixeadaThe measure would require a new
scheme of assistance.

In some places of the N&xis Sub-basin, pollution cannot be reduced to dupiired
level with the help of the said measures becausetefisive agricultural activities and
low flow. Therefore technical measures suitable gtaces suffering from especially
high agricultural pollution pressures are propos8dveral individual or combined
solutions (such as artificial wetlands/sedimentafonds, regulated drainage, etc.) can
be opted for, though the objective is the sameprawent drainage runoff from entering
directly the head ditch, river or any other reaegviwater body. Since these technical
measures require considerable investments andsaligtions have never been applied
in Lithuania before, it is recommended to beginhwitilot projects, postponing the
implementation of these measures (if proven efiegtior the next planning period.

Along with the said measures, it is important tketasupportive measures, namely,
education and information, as well as control messuEven though they do not
produce direct effects, they are very importantifaroducing other measures. Their
implementation is recommended throughout Lithuafoausing on areas affected by
significant diffuse pollution pressures from agtiate.

A more detailed description of the measures isigexlin the Programme of Measures.
Measures to improve hydromorphological status

377. The main reasons which determine hydromorgcdbd changes in water bodies
and hence prevent the achievement of good ecologfiaais in some bodies of water
are related to:

377.1. large reservoirs,
377.2. hydropower plants,
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377.3. straightened rivers.

378. For the purpose of elimination of causes $jgecin paragraph 377 or mitigation
of their impact, the following measures are propose

378.1. Restoring/ensuring river continuity and dage;
378.2. Reduction of the impact of hydropower plants
378.3. Naturalisation of river beds.

Restoring/ensuring river continuity and discharge

379. The most important measure which ensures costinuity is construction of fish
bypass channels. 21 fish migration facilities weoastructed until 2008: sluices, rock
channels with weirs, and vertical-slot pool fistsges.

Fish bypass channels should be first of all insthlin rivers which are the most
important for fish migration

Fish bypass channels should be constructed follpwhe results of special feasibility
studies conducted to select the most suitable tdobital solution for a bypass channel
in question. The construction of a facility showlt$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 currentiyaidable 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.

Remeandering of rivers

380. Using GIS methods, it was established thatdted length of straightened rivers
and streams in the Nemunas RBD is around 3 119 km.

381. Naturalisation of river beds is an expensige@ss and can be not cost-efficient as
compared to its benefits. Hence the Programme disMies for the Nemunas RBD
recommends the following:

381.1. To leave stretches of rivers flowing in thgper reaches of rivers, in hilly,
springy, laky and protected areas which are alreéadiie process of natural regaining
of their original state for complete self-naturatien;

381.2. To perform renaturalisation of rivers ontyareas with a clear public demand
(settlements, parts, etc.) as well as in placesraviiee naturalisation can have a
significant effect of minimising floods, capturingpllutants and increasing/restoring
biodiversity (habitats of plants and animals);

381.3. To leave the stretches of rivers in noneadfural areas for self-naturalisation
controlling this process with regard to drainagedsein the upstream and downstream
areas;

381.4. To carry out pilot projects in the@@a (the Merkys Sub-basin) stretches for the
purpose of assessing impacts of the renaturalisatiche river status.
Reduction of impacts of hydropower plants

382. There is little information about impacts gidropower plants on the ecological
status of water bodies. Hence the first stage ef ithplementation of the directive
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envisages performing investigative monitoring otevébodies affected by hydropower
plant upstream of the dam, which will allow assegsihe impact thereof on water
bodies.

Measures to reduce pollution of lakes and ponds

383. 64 lakes out of 243 ones larger than 0.5 &itwated within the Nemunas RBD
have been assigned to water bodies at risk. Waigies at risk also include 26 ponds
out of 42 ones larger than 0.5 im this river basin district.

384. To be able to improve the status of lakespamdls, first of all, causes of pollution
should be identified and eliminated. Measures eqeired:

384.1. to stop pollution from point pollution soasc(WWTP, rainwater sewerage) and
from settlements or homesteads which are not coedetm wastewater treatment
facilities;

384.2. to optimise the land use in the basin (teimmise leaching of biogenic substances
from agriculture);

384.3. to manage lake shore areas (to restore ywaitgctive (buffer) zones of woody
riparian vegetation).

385. Very often, however, causes of poor ecologitatus of lakes and ponds at risk are
not known and hence the first task should be tatiflethese by carrying out relevant
studies and monitoring.

Supplementary measures to reduce impacts of the indtrial sector

386. There is little information on impacts of Ludgmian industrial enterprises on water
bodies because companies usually discharge tHkierts into centralised wastewater
treatment facilities of towns and settlements.

Since practically no data is available on impadtspecific industrial enterprises on
water bodies, it is suggested that measures ta@eaddustrial pollution in this stage are
applied at the national level. A description of e¢coom measures is provided in the
Programme of Measures.

Supplementary measures for recreation

387. Although recreation has not been included amthe drivers of significant
pressures on the ecological status of water bodias, suggested that part of funds
allocated for the development of recreation aneéaaly provided for in respective
governmental documents are put aside for measuersdied for the enhancement of the
ecological status. This means that creation ofreew object of infrastructure related to
recreation should be permitted only in the eveat theasures to counterbalance the
ecological damage done by such objects have besrdpd for.

Such measures should also be envisaged for themepitation of the National Special
Plan of Water Tourism Routes which has already h@mepared and which aims at
expansion of knowledge-oriented and recreationatewaourism as well as the
infrastructure of tourism and recreation. The measwf the National Plan and their
costs are provided in the chapter on economic arsalg the present Nemunas RBD
Management Plan.
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Countryside tourism, as a separate load type, iserpected to have any negative
impact on the environment provided that the establl requirements are observed.

Supplementary measures for groundwater

388. The status of groundwater wellfields is uguglbod. Three groundwater bodies
have been identified as water bodies at risk: HijaaGWB, Kédainiai-Dotnuva GWB
and Stipinai GWB of Upper Devonian deposits. Itasommended to draft a piece of
legislation obligating water supply companies whatistract > 10 rhof groundwater
per day and which exploit wellfields situated irogndwater bodies at risk to perform
monitoring of problematic quality indicators (CldasO4) and provide the data to the
Lithuanian Geological Survey (LGS). The LGS wouldalyse the data and decide
whether the wellfields identified should be clagsifas being at risk.

Measures to improve the status of coastal and traitenal waters

389. Measures for reduction and prevention of pioltu of coastal and transitional
waters have been proposed and preliminary costseedmplementation of the proposed
measures have been estimated on the basis of isiared all available information on

anthropogenic loads affecting the ecological stafuastal and transitional waters.

The measures designed for improvement of the stdtasastal and transitional waters
discussed in the Programme of Measures are prouidedble 223 below.
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Table 223. Measures for improving the status ofditeonal and coastal waters

D

Institution
responsible
for the Total Comments / assumptions
implementati Operating annual
on of the One-time | costs, costs,
Measure measure costs, LTL | LTL/year LTL/year
To develop a methodology for the monitoring of Environmental 30 000 4 000 A methodology for the monitoringlud invasive species in
the invasive species specified in Order No. D14 Protection surface water bodies will be developed.
663 of the Minister of the Environment of 9 Agency
November 2009 in surface water bodies
To conduct a detailed study on the identificatjoMlinistry of the 340 000 46 000 The study will help to identifytgrtial causes of pollution in thg
of the causes of water status problems in the wagrvironment, port water area and dispersion of the soil poltutio
area of Klaigda Seaport and selection pMinistry of
measures for addressing the water status problefransport of
the Republic
of Lithuania
To organise clearing of macrophyte overgrowth ifRelevant 0 300 000 300 000 Deterioration in the status ofase water of the Curpnian
the coastal zone of the Curonian Lagoon municipalities Lagoon will be prevented.
in the
Nemunas
RBD
To develop a methodology for the growing anMlinistry of the 60 000 8 000
collection of filtering molluscs (DreissenidagEnvironment A methodology for the growing and collection ofdiling
intended for removing biogenic substances froof the molluscs (Dreissenidae) will be developed whicH hdlp to
water bodies Republic of assess the amounts of biogenic substances whidhecamoved
Lithuania from the Curonian Lagoon.
TOTAL: 430 000 300 00( 360 000
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Summary costs of implementation of supplementary nasures in the Nemunas
RBD

390. A summary of all supplementary measures reduior the implementation of the

WFD assessed herein and their costs is providédlhe 224 below. The summary cost
lines provide the total costs and the costs ofpherity measures for the first WFD

implementation cycle. As demonstrated in the chragreaffordability, the measures of
the upgrading of HPP turbines, renaturalisatiomiwdr beds and reduction of diffuse
pollution are not to be implemented during thetfaycle both due to lack of funds and
acceptability.

The table demonstrates that in the event of theasimewhich excludes investments into
HPP and river renaturalisation the investment cesiald go down almost by three
times. The costs of the total set of the measupesod constitute a large amount on the
national scale. According to the data of Novemb80% the amount “saved” on
investment projects which are on the list of naloprojects on water supply and
wastewater management due to decreased prices radtrection totals to LTL
600 million. Therefore, the burden of investmemisthe implementation of the WFD is
not big as compared to the implementation costsasious existing environmental
measures. However, as demonstrated in the affdityabanalysis, only the
supplementary measures under the minimum scenadopeposed for the first
implementation cycle because funds for 2007-201& ladready been distributed and in
many cases it would be problematic to utilise fumdsiue time, as well as because
municipalities have limited possibilities to affaifte said measures.

It should be noted that exclusion of the measumas Hydropower plants and

renaturalisation practically does not result in @rgnificant change in the operational
costs and hence the annual burden of maintenandbeoupplementary measures
remains the similar to the one under the maximuenago.

Table 224. Preliminary costs of implementation opgementary measures in the
Nemunas RBD: maximum scenario

Investment | Operational
costs until costs, Annual costs,
Sub-basin / basin | Group of measures 2015, LTL LTL/year LTL/year
MINIJA HPP 3 800 004 114 000 241 000
Fish passes 493 370 11 880 43 (00
Renaturalisation 2270000 0 137 0p0
Point pollution sources D 0 0
Measures against diffuse
pollution 0 1 558 853 1558 853
Groundwater 0 q (
Total 6 563 000 1 685 000 1980 000
MERKYS HPP 700 00(Q 21 000 44 000
Fish passes 324 700 9741 31 Q00
Renaturalisation 7 420 000 0 471 0pPO
Point pollution sources 1 200 000 60 000 140 P00
Measures against diffuse
pollution 0 778 581 778 58]
Groundwater 0 d (
Total 9 645 000 869 000 1 465 090
ZEIMENA HPP 0 0 0
Fish passes 12 000 360 11p0
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Investment | Operational
costs until costs, Annual costs,
Sub-basin / basin | Group of measures 2015, LTL LTL/year LTL/year
Renaturalisation 1 500 000 0 95 0p0
Point pollution sources 8 000 000 400 000 932 P00
Measures against diffuse
pollution 0 508 766 508 76p
Groundwater 0 d (
Total 9512 000 909 000 1537 090
SVENTOJI HPP 1 080 00( 32 40D 69 000
Fish passes 127 600 2580 10 440
Renaturalisation 8 810 000 0 559 0pO0
Point pollution sources D 0 0
Measures against diffuse
pollution 0 2 544 663 2 544 663
Groundwater 0 d (
Total 10 018 000, 2 580 00D 3183 000
NERIS SMALL HPP 0 0 0
TRIBUTARIES Fish passes 915 327 21 8D0 80 (00
Renaturalisation 1 940 000 0 123 0p0
Point pollution sources 3960 000 198 Q00 461 P00
Measures against diffuse
pollution 0 607 599 607 59p
Groundwater 0 a (
Total 6 815 000 827 000 1272 000
NEVEZIS HPP 1 480 004 44 40D 138 000
Fish passes D D D
Renaturalisation 17 190 0Q0 0 1091 o0
Point pollution sources 6 000 000 300 000 730 P00
Measures against diffuse
pollution 0 1946 122 1946 12p
Groundwater 0 q (
Total 24 670 000 2291 00D 3 905 000
SESUFE (incl. HPP 0 0 0
Prieglius) Fish passes 220 000 6 600 21 400
Renaturalisation 13 060 000 0 829 000
Point pollution sources 1 150 000 57 500 133 500
Measures against diffuse
pollution 0 2719934 2677 328
Groundwater 0 0
Total 14 430 000, 2 784 000 3661 000
DUBYSA HPP 1 052 00( 31 60D 99 000
Fish passes 165 400 3400 10 300
Renaturalisation 6 130 000 0 389 0P0
Point pollution sources D 0 0
Measures against diffuse
pollution 0 1126 291 1126 291
Groundwater 0 d (
Total 7 374 000 1161 000 1625 000
NEMUNAS HPP 80 000 2 400 7 000
SMALL Fish passes 298 390 8 300 18 900
TRIBUTARIES  |"Renaturalisation 10 800 000 0 685 000
Point pollution sources 17 100 000 855 (00 1992 (00
Measures against diffuse 0 3 836 253 3 836 253
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Investment | Operational
costs until costs, Annual costs,

Sub-basin / basin | Group of measures 2015, LTL LTL/year LTL/year

pollution

Groundwater 0 q (
Total 28 278 000 4702 00D 6 539 000
JURA HPP 0 0 0

Fish passes 870 486 25 600 80 800

Renaturalisation 2 820 000 0 179 0p0O

Point pollution sources 800 000 40 0Dp0 93 000

Measures against diffuse

pollution 0 1185 754 11857494

Groundwater 0 d (
Total 4 490 000 1251 000 1539 000
COASTAL HPP 0 0 0
RIVERS Fish passes D D D

Renaturalisation 0 0 D

Point pollution sources 2 340 000 117 QOO0 273 P00

Measures against diffuse

pollution 0 420 154 420 154

Groundwater 0 q (
Total 2 340 000 537 000 693.000
NEMUNAS RBD | Hydropower plants 8 192 000 245 800 598 000

Fish passes 3427 200 90 300 297 Q00

Renaturalisation 71 940 000 0 4 558 000

Point pollution sources 40 550 000, 2 027 500 4 754 500

Measures against diffuse

pollution 0 17 230 000, 17 230 00p

Groundwater 0 0 0

Studies on reduction of

pollution of coastal and

transitional waters 430 000 300 00( 360 000

Research, studies and pilot

projects (excl. studies coasta

waters) 1015 000 155 00D 268 000
Total (maximum scenario) 125550000 20050000 28 070 000
Grand total until 2015 (excl. replacement of
turbines and river naturalisation) 45418 000 19804200 22914000

Source: Consultant

391. Table 225 provides the costs to be borne bypiblic sector — the state or

municipalities.

Table 225. Preliminary costs of the implementabdrmeasures in the Nemunas RBD
to be borne by the state and municipalities

Investment

costs until 2015,| Operational Annual costs,
Group of measures LTL costs, LTL/year | LTL/year
HPP 0 0 0
Fish passes 3207 205 83 661 275 940
Renaturalisation ( D D
Point pollution sources 40 550 000 2 027 500 4534
Measures against diffuse
pollution 0 293 000 293 000
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Measure implementation

control 200 000 200 00D
Groundwater 0 a 0
Reduction of pollution of

coastal and transitional waters 430 Q00 300 000 0 B®

Research, studies and pilot
projects (excl. studies on
transitional and coastal waters) 1 015 000 455 000 568 000

Total 45 200 000 3100 000 6 200 000

CHAPTER IX. CROSS-BORDER COOPERATION
Cooperation with the neighbouring EU Member StategLatvia and Poland)

392. Cooperation in the field of the protectiontbé environment (including water
bodies) with Poland has been going on since 1992uput to the Agreement between
the Ministry of Environmental Protection, Naturakgources and Forestry of the
Republic of Poland and the Department of EnvironiaeProtection of the Republic of
Lithuania on cooperation in the field of the prdiec of the environment signed on 24
January 1992, and cooperation with Latvia is basethe Agreement signed between
the Government of the Republic of Lithuania and @Gwvernment of the Republic of
Latvia on cooperation in the field of the protentiof the environment signed on 1
October 1999. Plans on cooperation in environmeartatection are drawn up between
the Ministry of the Environment of the Republic lathuania and the Ministry of the
Environment of the Republic of Latvia and the Minysof Environmental Protection of
the Republic of Poland every two years. In additian Inter-institutional agreement
was signed on 4 October 2006 between the Latviamirdinment, Geology and
Meteorology Centre and the Lithuanian EnvironmenRdotection Agency on
cooperation in the monitoring of transboundary wab®dies and exchange of
information. Pursuant to the provisions of the sadperation agreement, the countries
exchange information on the monitoring of transluarg surface water bodies situated
in the border zone and data on the status of vibaigies and on pollution loads entering
Lithuania from the territory of Latvia. Joint sanmg is conducted in transboundary
surface water bodies situated in the border zoweiraer-laboratory comparative tests
are performed with Polish environmental instituon

393. The Nemunas project also involved exchangefofmation and experience in the
development of RBD management plans with repreteesa of various Polish
institutions. Specialists from the Environmentabtéction Agency and project experts
took part in a number of workshops and meetingh bofoland and Lithuania, where
Polish and Lithuanian RBD management plans wersented and discussed as well as
criteria for the assessment of the status of wadeies were analysed. The said criteria
were also addressed in the following internatiomatkshops, seminars, conferences
and working meetings:

393.1. Conference on the presentation of Polish Rizldbagement plans, 25-26 March
2009, Rawa Mazowiecka, Poland, with participatiérfour Nemunas project experts
and the Director of the River Basin Management Depent of the Environmental
Protection Agency;

393.2. Seminar “Sustainable Wastewater ManagenrerRiver Basin Management
Plans in the Baltic Sea Region”, 19-20 November®2@dynia, Poland. The Nemunas
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project manager presented the Nemunas RBD ManagePlanm and the status
assessment criteria for water bodies;

393.3. Seminar “Meeting of Interested Parties f@iscussion on the Management of
DrukSiai Lake Basin”, 21-22 April 2009, Visaginas, Huania, with the participation of

three Nemunas project experts and representativéeeoEnvironmental Protection

Agency. Director of the River Basin Management Dapant presented a draft

Nemunas RBD Management Plan and the status assessiteyia for water bodies.

Cooperation with the neighbouring non-member State¢Belarus and Russian
Federation)

394. While implementing the provisions of the WFBD ooordination of actions in
managing transboundary water bodies with the neighbg countries, Lithuania
initiated preparation of an agreement between tbgempments of the Russian
Federation, Belarus and Lithuania, and the Euro@anmission on cooperation in the
use and protection of water bodies within the NeasuRiver Basin District. Such draft
has been drawn up.

Cooperation in the field of the protection of thevieonment (including water bodies)
with Belarus and Russian Federation has been doma number of years on the basis
of cooperation agreements signed by the MinistghefEnvironment of the Republic of
Lithuania with the Ministry of Natural Resourcestbé Republic of Belarus and with
the Ministry of Natural Resources of the Russiadédfation. In addition, a working
group for the monitoring of transboundary surfa@esr bodies and groundwater bodies
under the Commission on Environmental Protectiontlted Board on Long-term
Cooperation of Lithuanian-Russian Regional and Léa#horities has been set up to
address issues of the monitoring of water bodiesi@ntification of pollution sources.

395. The following agreements on inter-institutioc@operation have been signed with
Belarus and Kaliningrad Region of the Russian Fatden:

395.1. Technical Protocol between the Ministryled Environment of the Republic of
Lithuania and the Ministry of Natural Resources &myironmental Protection of the

Republic of Belarus on cooperation in the fieldnodnitoring and exchange of data on
the status of transboundary surface water bodiggsied by the Ministers of the

Environment of both countries on 10 April 2008;

395.2. Agreement between the Environmental PratectiAgency, Lithuanian

Hydrometeorological Service under the Ministry loé Environment of the Republic of
Lithuania and the federal state institution Kalgrad Hydrometeorological and
Environmental Monitoring Centre of the Russian Fabl8ervice for Hydrometeorology
and Environmental Monitoring on cooperation in fleéd of monitoring and exchange
of data on the status of transboundary surfacerkaties, signed on 21 October 2003.

396. Implementation of the provisions of the abbsted inter-institutional agreements
includes exchange of information on the monitorofgwater bodies situated in the
border zone and data on parameters indicative ydipt-chemical quality elements and
pollution of water bodies, joint sampling in trapsindary surface water bodies situated
in the border zone and inter-laboratory comparatests. The project also involved
exchange of information and experience in the agrakent of RBD management plans
with representatives of various Belarusian insond. Criteria (BOD concentrations)
were discussed in September 2009 in Druskinink#éhe@tmeeting of specialists of the
Ministry of the Environment, Environmental ProtectiAgency and project experts
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with representatives from Belarus who presentedBife of the construction Grodno

HPP for the Nemunas River in Lithuania. Although firoject experts were not able to
meet Russian experts directly, such meetings welgk with specialists and officials of

the Environmental Protection Agency.

CHAPTER X. PUBLIC INFORMATION AND CONSULTATION

397. The process of public information on riveribananagement started back in 2005
when RBD Coordination Councils were formed. The nmigisk of the Coordination
Councils is to facilitate the implementation ofamnbasin district management plans.

398. Much attention was paid to public informatiopon the start of a transitional-
period projectStrengthening of Institutional Capacities in Managmt of the Nemunas
River Basinn 2006. A few large information events took plac007:

398.1. A seminar was arranged for the main intecegpiarties: municipalities, REPD,
NGO, Coordination Councils of the Nemunas, Lielup@enta and Dauguva RBD.
Altogether 97 participants took part in the semifdris event was highlighted by the
mass media. The seminar covered the following rogits:

398.1.1. River basin management principles andemphtation of the WFD;
398.1.2. Public participation in the managemenwaiter resources;
398.1.3. Beginning of the development of the NersURBD Management Plan.

398.2. Interested parties within the Nemunas RBDewdentified in 2007 and an
analysis of their knowledge and expectations wagopeed. The project experts
received over 120 comments and suggestions fromntieeested parties, including
farmers, businessmen, water supply companies anitipal representatives.

398.3. The Environmental Protection Agency signedperation agreements with six
NGO active in the water field: Station of NaturesBarch and Ecological Education
(Marijampok), Lithuanian Green Movement, ECAT Lietuva (botlkdted in Kaunas),
ecological club Zvejoh (Klaipéda), public establishment Vandens namai, and Baltic
Environmental Forum (Vilnius). These organisatibase become information centres.
Activity plans of the information centres were deyed for 2006-2015 m.

398.4. A popular leaflet outlining the importancé gnod water management and
changes in water policy was prepared for the pudntid printed in 5 000 copies. The
leaflet was distributed during information campa@md workshops.

398.5. On the occasion of the World Water Day, @fiormation campaign on the
Nemunas Management Plan under development, rivein bdistricts and pollution
sources was held in March 2007 and information wdigsributed on the policy of
management and protection of water bodies in é<itif Lithuania: Klaipda, Kaunas,
Alytus, Kédainiai, Vilnius and Marijampél The campaign was run by the information
centres. The main attraction of the public and nmasslia representatives during the
campaign was an info-minibus which presented a laabiposition: a film on water
issues was shown as well as leaflets about water eistributed. Representatives of the
REPD answered people’s questions, gave interviewdifferent national and regional
newspapers as well as TV and radio broadcasts.

398.6. A couple of workshops were organised fornierested parties:
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398.6.1. Integration of the spatial planning ane@rribasin management. The workshop
was addressed for the staff of the counties andicipatities administration, REPD,
EPA and MoE. Altogether 55 persons participateth@workshop;

398.6.2. Training of trainers. Participants fronflormation centres, REPD, EPA and
municipal association were invited to this worksh¢j0 people). The training
programme consisted of two parts: aspects relatedater management and protection
and issues of communication of various interesteds.

398.6.3. A draft Nemunas RBD Management Plan wasemted to the public and
interested groups in November 2007. The particgaritthe seminar included 110
representatives of ministries, municipalities andurdy administrations, regional
environmental protection departments, Coordina@onncils of the Nemunas RBD and
private companies, members of NGOs and professassalciations.

398.7. The main water protection problems withie tRBD were formulated and
presented on the website of the EPA at the en®@@7 .2The information on the Internet
was maintained for 8 months. Water protection motd of the Lithuanian river basin
districts were discussed in spring 2008 at the Bnwnental Protection Agency with
representatives of RBD Coordination Councils whovpted a number of comments
and suggestions regarding identification and sotutif water protection problems.

398.8. A preliminary Nemunas RBD Management Plath Brogramme of Measures
were placed on the website of the EPA at the baginaf 2009. The public was asked
to provide their comments and proposals on thesardents by 31 May 2009. Written
comments were provided by the State Environmenedltd Centre, Environmental
Protection Department of Vilnius Region under th@By Ministry of Agriculture,
Union of Land Management and Hydraulic Engineers Lghuania, Lithuanian
Hydropower Association.

398.9. A meeting was held at the EPA on 13 May 208 representatives of the
Water Problems Council, the majority of whom amoahembers of the Nemunas RBD
Coordination Council. The draft Nemunas RBD ManagenhPlan and Programme of
Measures were presented and comments and proposdie said documents by the
Board members were received.

398.10. A meeting of the Nemunas RBD Coordinatioouriils was held on 6
November 2009 to present and discuss the draft famant Plan and Programme of
Measures.

Summary of public information and consultation measires, their outputs and
amendments of the Plan as a result of these meassre

399. Written comments on the draft Nemunas RBD Man@ent Plan and Programme
of Measures which were twice published on the websi the EPA have been
provided:

399.1. The State Environmental Health Centre made domments, all of which were
accepted and taken into account when preparinglrdits of the Plan and Programme
of Measures.

399.2. The Environmental Protection Department irii's Region under the Ministry
of the Environment sent a letter saying that thgddenent had no comments or
proposals either on the Management Plan or ther&moge of Measures.
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399.3. The Ministry of Agriculture provided one carant on 30 April 2009 regarding
the use of the term “wetlands®. The comment wagpisd and taken into account.

399.4. The Union of Land Management and Hydrautigigeers of Lithuania provided
13 comments, most of which were accepted and teeraccount when preparing the
final draft of the Management Plan.

399.5. A member of the Water Problems Council uniderAcademy of Science of the
Republic of Lithuania Mr. A.S. Sileika provided 26mments, mainly of a technical
nature, both on the Management Plan and Programimbleasures. Substantial
comments were taken into account when preparinditiaé draft of the Management
Plan and Programme of Measures. Some comments mareacceptable, e.g. a
suggestion to change the structure of the Managemtm since the structure is
regulated in Annex VIl to the WFD. A number of taatal comments could not have
been included in the Plan due to failure to conftonthe requirements of the Terms of
Reference (e.g. a suggestion to assess impact®obmic activities using two models,
etc.).

399.6. The Lithuanian Hydropower Association preddone comment on the
conservation of old dams which are heritage objéldte comment was acceptable and
taken into account. The draft Management Plan sigg®nserving old dams included
in the list of heritage objects.

399.7. The Administration of Municipality of Palaagown put forward a proposal of
editorial type for the Management Plan. The comnaexd taken into account.

399.8. The Council of BirStonas Municipality suggeisconsidering the need to clean
bottom sediments in the Nemunas at BirStonas wKarteo Marios Lagoon starts. In
experts’ opinion, the comment is subject to disicunss

399.9. The Administration of the Governor of Mamjpok County provided a few
comments of editorial type and put forward a prepde describe the status of the
rivers Neris, Sventoji, Sesépand the Nemunas at their entry into the Republic o
Lithuania. The comments were taken into accountrwammending the Management
Plan.

CHAPTER XI. COMPETENT AUTHORITIES

400. The role of the Environmental Protection Agespecified in its regulations is to

collect, analyse and provide reliable informatiom the status of the environment,
chemical flows and pollution prevention measuresvalt as to ensure arrangement of
water protection and management for the attainroewiater protection objectives. The

Agency is also responsible for the development@addination of basin management
plans in the entire territory of Lithuania as wall for the reporting to the European
Commission.

Coastal and transitional waters also fall underrésponsibility of the Environmental
Protection Agency and its subdivision Marine Reseddepartment. The main task of
the Marine Research Department is to ensure caniswand complex chemical and
biological analyses of the environmental statusa@ad other environmental components
of the Baltic Sea, Curonian Lagoon and fresh serfa@ters in Klaipda region,
objective assessment of the data obtained, progutdnecasts and provision of
information to public authorities for the purposé formulation of environmental
policy, validation of environmental measures arseasment of their effectiveness.
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Survey organises expionatand maintenance of

groundwater resourcesGenerally, the Survey organises and performs mailtio
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.

Regional Environmental Protection Departments aspansible for controls over the
implementation of environmental legislation in tlespective regions. The Departments
will also be in charge of the controls over the lempentation of the WFD requirements

in their regions.

401. Names and addresses of the competent augisoriti

Table 226. Environmental Protection Agency

Official name

Environmental Protection Agency

Name Acronym EPA
CA Codé"
Number 9
Street A. Juozapawiiaus
City Vilnius
Address Lithuania Lithuania
Postal Code 09311
Website http://aaa.am.lt
Contact person Mindaugas Gudas
- Job title of the contact person Director of the iEmwment Status
Additional
. . Assessment Department
information

Contact information (email
telephone)

. m.gudas@aaa.am.lt
+370-5-2662814

Table 227. Lithuanian Geological Survey

Official name

Lithuanian Geological Survey

information (email

Name Acronym LGS
CA Codé"”
Number 35
Street Konarskio
City Vilnius
Address Lithuania Lithuania
Postal Code LT-03123
Website www.lgt.It
Contact person Kestutis Kadinas
Additional Job title of the contact person Head of the Hydodagical Division
information Contact

, Kestutis.kadunas@Igt.It

telephone)

+370-5-2136272

Table 228. Regional Environmental Protection Deparits

No. Name

Address

1. | Environmental Protection Department o
Klaipéda Region

f Birutés 16, Klaigda
Phone (8-46) 466453, fax (8-46) 46 64 52
rastine@Kklrd.am.lIt

2. | Environmental Protection Department o
Marijampok Region

f Dariaus ir Giéno g. 4, Marijampd
Phone (8-343) 97808, fax (8-343) 91955
mraad@mrd.am.lt

3. | Environmental Protection Department o
Pane¥zys Region

f ZvaigzdZi; g. 1, Paneszys

Phone (8-45) 514481, fax (8-45) 581401, el,
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No.

Name

Address

p. el. v.jakstas@prd.am.lt

Environmental Protection Department o
Vilnius Region

f A.Juozapauiaus 9, LT-09311 Vilnius
Phone (8-5) 2728536, fax (8-5) 272 8389
r.masilevicius@vrd.am.|t

Environmental Protection Department o
Alytus Region

f Kauno g. 69, LT-62107 Alytus. Phone 8-311
56730, fax 56732
alytus@ard.am.lt

Environmental Protection Department o
Kaunas Region

f Rotu&s a. 12, Kaunas
Phone (8-37) 320704, fax (8-37) 320854
kauno.raad@krd.am.Jt

Environmental Protection Department 9
Siauliai Region

f Ciurlionio 3, LT-76303, Siauliai
Phone (8-41) 524143 , fax (8-41) 503705
Srd@srd.am.lt

Environmental Protection Department o
Utena Region

f Metalo g.11, 28217 Utena. Phone 8-389
69106, fax 8-389 69662

utena@urd.am.lt

348



