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1 SUMMARY

1.1 Summary in English

Transboundary Venta and Lielupe River Basin Districts cover territories of similar
size in Latvia and Lithuania. Total area of Venta RBD is 15295 km?, of which 41%
is situated in Lithuania and 59% in Latvia. The area of Lielupe RBD is 17788 km?,
of which 50.3% is situated in Lithuania and 49.7% in Latvia. All the rivers within
Venta and Lielupe RBDs originate in Lithuania and discharge to Latvia except of
Sventoji River (81.9 km? of the upstream catchment is situated in Latvia). Rivers,
belonging to both transboundary RBDs are considerably impacted by human
activities. According to data of 2006 (Latvia) and 2009 (Lithuania), there were
131 wastewater dischargers on the territory of Lithuania and 465 dischargers (of
which 329 municipal waste water discharges from WWTP) on the territory of
Latvia in the Venta RBD, and, respectively, 203 wastewater dischargers emitting
effluents to surface water in Lithuania, and 212 in Latvia in the Lielupe RBD.
Agricultural lands prevail in transbounbdary river basin districts in both countries,
thus load of pollutants coming from diffuse pollution sources is also significant.
Hydromorphological modifications of river beds (straightening, dam construction)
are common in both Venta and Lielupe RBD.

The category of river water bodies comprises all rivers with a catchment area
larger than 50 km? in Lithuania, and larger than 100 km? in Latvia. River
typology in both countries is based on WFD system B, and the same
environmental descriptors, the catchment size and the slope of river bed are
used to differentiate river types. However, the river bed slope threshold values
differ in Lithuanian and Latvian river typologies. The programme of monitoring of
all water bodies in the category of rivers, including heavily modified and artificial
water bodies, covers 159 sites in Lithuania and 102 sites in Latvia within Venta
RBD and Lielupe RBD.

Among biological quality elements, macrophytes (in Latvia till 2008), benthic
invertebrates and fish are monitored in both countries. Methods of sampling (or
surveying) of biological quality elements are in general similar in Latvia and
Lithuania. Macrophytes are surveyed in approximately 100 m length river
stretches, abundance is estimated as share of occupied area (in %). Kick or
sweep method (depending on current velocity) is used to sample benthic
invertebrates, 5 to 10 replicates are taken; individuals are also picked up from
the stones and macrophytes. Electro fishing method is used to sample fish, using
similar fishing effort (river stretches 10 times longer than wetted width are
sampled).

In Lithuania, Reference Index (RI; for macrophytes), Lithuanian Fish Index (LFI;
for fish), and Danish Stream Fauna Index (DSFI; for benthic invertebrates) are
calculated based on monitoring data. LFI and DSFI indices are used for
assessment of the ecological status of rivers, while RI index is not used, since
applicability of this index is not validated yet. In Latvia, macrophytes and fish
monitoring data are not used for the assessment of the ecological status of
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rivers. Only Saprobity index is calculated based on benthic invertebrates
monitoring data and used for assessment of organic pollution of rivers.

In Lithuania, some data on hydromorphological and connectivity alterations
(straightened river stretches, status of riparian vegetation, HPP and other dams)
are already compiled using GIS tools or using direct measurements.
Hydromorphological variables are used for assessment of the ecological status of
rivers. In Latvia, monitoring and compilation of data on hydromorphological and
connectivity descriptors has started only recently, and these data are not used in
river ecological status classification.

The systems for assessment of ecological status of rivers have some similarities
and differences in Latvia and Lithuania. The same general physico-chemical
variables O, BOD, N-NHs4, N total and P total are used in ecological status
classification. In Lithuania, N-NOs and P-PO4 are additionally used. However, the
ranges of values of physico-chemical variables per status classes in the systems
of different countries are different. Biological and hydromorphological quality
elements play an important role in establishment of ecological status of rivers in
Lithuania. Hydromorphological elements are missing in Latvian system, and only
Saprobity index is used in support to general physico-chemical elements. Latvian
system for status classification strictly follows “one out - all out” rule (worst case
scenario). Lithuanian system allows some deviation of some metrics in certain
situations (do not strictly follows “one out - all out” principle). Therefore, river
ecological status assessment systems, which are currently in use in Lithuania and
Latvia, may ascribe the same river stretch to different ecological status class.

1.2 Summary in Latvian

Ventas un Lielupes upju baseinu apgabalu (UBA) parrobezu teritorijas lielums
Latvijas un Lietuvas teritorija ir lildzigs. Kopéja Ventas UBA platiba ir 15295 km?,
no kuras 41% atrodas Lietuvas teritorija un 59% - Latvijas teritorija. Lielupes
UBA platiba ir 17788 km?, no kuras 50,3% atrodas Lietuva, bet 49,7% - Latvijas
teritorija. Visas lielakas upes Ventas un Lielupes UBA, iznemot Sventaju (81,9
km? no augsteces sateces baseina atrodas Latvija), sakas Lietuvas teritorija un
plust uz Latviju. Upes abos upju sateces baseinu apgabalos ir butiski
antropogeéni ietekmétas. Péc 2006. (Latvijas) un 2009. gada (Lietuvas) datiem,
Lietuvas teritorija Ventas UBA ir 131 un Latvijas teritorija - 465 (no kuram 329 -
komunalo notekldenu attiriSanas iekartu izlaides vietas) notekldenu ieplides
vietas, Lielupes UBA - attiecigi 203 vietas Lietuva un 212 - Latvija.
Lauksaimniecibas zemju platibas dominé abu valstu parrobeZzu upju baseinu
apgabalos, tapéc ari difluzais piesarnojums ir bdtisks. Upju gultnu
hidromorfologiskdas parveidosana (taisnosana, aizsprostu izveidoSana) ir
raksturiga gan Ventas, gan Lielupes UBA.

Lietuva atseviskam upju Gdensobjektam atbilst visas upes, kuru sateces baseina
laukums ir lielaks par 50 km?, bet Latvija - lielaks par 100 km?. Upju tipologija
abas valstis ir veidota péc B sistémas, upju iedalisanai tipos izmantoti vienadi
vides parametri - sateces baseina lielums un upes gultnes kritums. Tomér upes
gultnes krituma vértibu robezlielumi Lietuvas un Latvijas upju tipologija atskiras.
Upju monitoringa programma, ieskaitot arl spécigi parveidotos un maksligos
udensobjektus, Lietuva ieklautas 159, bet Latvija 102 upju monitoringa vietas
Ventas un Lielupes UBA.
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No biologiskajiem kvalitates elementiem, makrofiti (Latvija dz 2008. gadam),
bentiskie bezmugurkaulnieki un zivis tiek monitorétas abas valstis. Biologisko
kvalitates elementu paraugu ievaksanas metodes Latvija un Lietuva ir lidzigas.
Makrofiti tiek raksturoti apméram 100 m gara upes posma, tiek noteikts to
projektivais segums (%). Bentisko bezmugurkaulnieku paraugi katra paraugu
ievaksSanas vieta tiek ievakti 5 lldz 10 atkartojumos, atkariba no straumes atruma
- uzdulkojot gultni ar kaju un uztverot tiklina, vai ar atram kustibam ievacot
grunti no piekrastes tiklina; Tpatni tiek art nolasiti ar pinceti no akmeniem un
makrofitiem. Zivju paraugi tiek ievakti ar elektrozvejas metodi, izmantojot lidzigu
zvejas intensitati (paraugi ievakti upju posmos, kuru garums ir 10 reizes lielaks
par to Udens zonas platumu). Lietuva, izmantojot monitoringa datus, tiek
aprékinats references indekss (RI, makrofitiem), Lietuvas zivju indekss (LFI,
Zivim) un Danijas upju faunas indekss (DSFI, bentiskajiem
bezmugurkaulniekiem). LFI un DSFI tiek izmantoti upju ekologiska stavokla
novértésanai, bet RI sobrid netiek izmantots, jo ta pielietojamiba nav izvértéta.
Latvija Sobrid makrofitu un zivju monitoringa dati netiek izmantoti upju
ekologiska stavokla noteikSana. Tikai saprobitates indekss tiek aprékinats,
izmantojot bentisko bezmugurkaulnieku monitoringa datus un tiek pielietos upju
organiska piesarnojuma novértéSanai. Lietuva jau Sobrid, izmantojot GIS vai
tieSos lauka pétijumus, tiek novértéti atseviki hidromorfologiju un upju
nepartrauktibu (taisnotie upju posmi, piekrastes vedetacijas raksturojums,
hidroelektrostacijas un citi aizsprosti) raksturojosie parametri. Hidromorfologiskie
parametri tiek izmantoti ari upju ekologiska stavokla novértéSana. Latvija
hidromorfologisko un upju nepartrauktibas rakstirojoSo raditaju monitorings ir
sakts pavisam nesen un Sie dati netiek pielietoti upju ekologiska stavokla
noteiksana.

Upju ekologiska stavokla novértéSanas sistémam Latvija un Lietuva ir gan
kopigas, gan atskirigas. Vienadi visparigie fizikali-kimiskie parametri: 0., BSP, N-
NH4, Nwop. and Piop. tiek izmantoti ekologiska stavokla klasifikacija. Lietuva
papildus ari N-NOz and P-PO4 tiek izmantots. Tomér fizikali-kimisko parametru
robezvértibas kvalitates klasém abu valstu sisteémas atskiras.

Biologiskajiem un hidromorfologiskajiem parametriem ir bitiska loma upju
ekologiska stavokla noteikSana Lietuva. PaSlaik izmantotaja Latvijas sistéma
hidromorfologiskie raditaji nav ieklauti un saprobitates indekss tiek izmantots
tikai ka papildus raditajs galvenajiem fizikali-kimiskajiem raditajiem. Latvija tiek
pielietota “one out - all out” pieeja (kop€jais vertéjums - péc sliktaka kvalitates
raditdja). Lietuvas sistéma atseviskiem parametriem iesp&jams iznémums
(izmanto “one out - all out” pieeju, bet ne vienmér vérté péec sliktaka kvalitates
raditdja). Tapéc, vértéjot upju ekologisko stavokli péc Sobrid Lietuva un Latvija
pielietojam sistémam, vienu un to pasu upes posmu var pieskaitit dazadam
kvalitates klasem.

1.3 Summary in Lithuanian

Tarptautiniai Lielupés ir Ventos upiy baseiny rajonai (UBR) apima panasaus
dydzio teritorijas Latvijos ir Lietuvos Respublikose. Ventos UBR plotas yra 15295
km?; 41% UBR patenka | Lietuvos ir 59% - | Latvijos teritorijg. Lielupés UBR
plotas - 17788 km?; 50,3% UBR patenka | Lietuvos ir 49.7% | Latvijos teritorija.
Pagrindiniy Ventos ir Lielupes UBR upiy aukstupiai yra Lietuvoje, upés teka |
Latvijg, iSskyrus Sventosios upe (81.9 km? upés auksStupio baseino ploto yra
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Latvijoje). Abiems tarptautiniams upiy baseiny rajonams priklausancios upés yra
Zzenkliai paveiktos Zmogaus Ukinés veiklos. Remiantis 2009m. duomenimis,
Ventos UBR teritorijoje Lietuvoje buvo 131 nuoteky iSleistuvas. Latvijoje Ventos
UBR 2006m buvo 465 isleistuvai (iS ju 329 - municipaliniy nuoteky isleistuvai).
Atitinkamai Lielupés UBR - 203 nuoteky isleistuvai Lietuvoje ir 212 nuoteky
iSleistuvy Latvijoje. Abiejy valstybiy teritorijose upiy baseiny rajonuose
dominuoja Zemés ukis, todél zenkli | upes patenkancios tarSos apkrovos dalis
tenka pasklidosios tarSos Saltiniams. Tiek Lielupés, tiek ir Ventos UBR upéms
bddingi hidromorfologiniai upiy vagy pakeitimai (upiy vagy istiesinimas,
tvenkiniai).

Upiy kategorijos vandens telkiniams Lietuvoje priskiriamos visos upés, kuriy
baseino plotas yra didesnis nei 50km?, Latvijoje - vandens telkiniais laikomos
upés, kuriy baseino plotas didesnis nei 100 km?. Abiejose Salyse upiy tipologija
paremta Bendrosios vandens politikos direktyvos B sistema. Upiy tipai iSskiriami
remiantis tais paciais aplinkos parametrais: baseino plotas ir nuolydis. Taciau
iSskiriant upiy tipus, Lietuvoje ir Latvijoje naudojamos skirtingos upés nuolydzio
reikSmés. Monitoringo programa Ventos ir Lielupés UBR upiy kategorijos vandens
telkiniuose, jskaitant smarkiai pakeistus ir dirbtinius vandens telkinius, apima 159
monitoringo vietas Lietuvoje ir 102 vietas Latvijoje.

Tiek Latvijoje, tiek ir Lietuvoje monitoringo metu stebimi biologiniai vandens
kokybés elementai: makrofitai (Latvijoje stebéjimai nuotraukti 2008), dugno
bestuburiai, ir zuvys. Méginiy émimo /stebéjimo metodai abiejose Salyse yra is
principo panasis. Makrofity stebéjimas vykdimas 100m ilgio upés ruoze, gausa
vertinama pagal risies uzimama plotg (%). Dugno bestuburiy méginiai imami
naudojant “spyrio” metoda (arba, priklausomai nuo srovés greiCio,- graibstu),
monitoringo vietoje imama 5-10 meéginiy, bestuburiai renkami nuo akmeny ir
makrofity. Vykdant Zuvy monitoringg naudojamas elektros ziklés metodas,
stebéjimy apimtys taip pat labai panasios (méginai renkami upés atkarpoje,
kurios ilgis yra 10 karty ilgesnis uz Slapig upés plotj).

Lietuvoje, monitoringo duomenys naudojami skaiCiuojant Siuos indeksus:
Etaloninis indeksas (EI - makrofitams), Lietuvos zuvy indeksas (LZI - Zuvims) ir
Danijos indeksas upiy faunai (DIUF - dugno bestuburiams). Lietuvoje vertinant
upiy ekologine bikle naudojamas LZI ir DIUF. EI iki Siol nebuvo naudojamas
ekologinés buklés vertinimui, kadangi kol kas néra surinkta pakankamai
duomeny patvirtinti Sio metodo tinkamuma. Latvijoje makrofity ir zuvy
monitoringo duomenys néra naudojami upiy ekologinés buklés vertinimui. Upiy
organinés tarsos vertinimui naudojamas tik Saprobiskumo indeksas, kuris
apskaiciuojamas pagal upiy bstuburiy monitoringo duomenis.

Lietuvoje, panaudojant GIS priemones arba atlikus tiesioginius matavimus, jau
yra surinkti kai kurie duomenys apie upiy hidromorfologijos ir testinumo
sutrikdyma (istiesintos upiy atkarpos, pakranciy augmenijos biklé, uztvankos,
hidroelektrinés), hidromorfologijos rodikliai naudojami vertinant upiy ekologine
blkle. Latvijoje neseniai pradéta rinkti duomenis apie upiy hidromorfologijos ir
testinumo sutrikdyma. Sie duomenys néra naudojami upiy ekologinés buklés
vertinimui.

Latvijos ir Lietuvos upiy ekologinés biklés klasifikavimo sistemos turi panasumy
ir skirtumy. Ekologinés buklés klasifikavimui naudojami tie patys fiziko cheminai
rodikliai: O, BDS, N-NH4, N bendras ir P bendras. Lietuvoje papildomai

7
n aplinkos @psaugos Politikos Centras a
center for environmental policy



Assessment of ecological status in transboundary rivers.
Comparative analysis of the methods and systems used in Latvia and Lithuania
Technical Report, 2013

naudojami N-NOs ir P-PO4. Taciau, nustatant biklés klases, Lietuvoje ir Latvijoje
naudojamos skirtingos fiziko cheminiy parametry vertés. Nustatant ekologinés
blklés klase, Lietuvoje didelis démesys skiriamas Dbiologiniams ir
hidromorfologiniams kokybés elementams. Latvijos klasifikavimo sistemoje
nenaudojami hidromorfologijos kokybés elementai, iS biologiniy elementy
naudojams tik SaprobiSkumo indeksas, kartu su bedrais fiziko cheminiais
rodikliais. Latvojos klasifikavimo sistemoje grieztai laikomasi principo klasifikuoti
pagal blogiausig parametrg (“one out - all out” taisyklé). Lietuvoje taikomoje
klasifikavimo sistemoje tam tikrose situacijoes tam tikriems rodikliams leidziami
nukrypimai (néra grieztai laikomasi taisyklés “one out - all out”). Todél,
klasifikuojant konkreCig upés atkarpg pagal Lietuvoje ir Latvijoje naudojamas
ekologinés buklés klasifikavimo sistemas, gali bati priskirtos skirtingos ekologinés
buklés klasés.
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2 INTRODUCTION

EU Water Framework Directive 2000/60/EC requires managing waters on the
basis of river basins. In 2010 River Basin District Management Plans (six-year
planning cycle) were prepared and approved in Latvia and Lithuania for the
national parts of Lielupe and Venta River Basin Districts. Insufficient coordination
between the countries left a number of water management issues to be resolved
in the next period of the river basin management plans (to be prepared by
2015). The biological water quality indicators, as well as classification systems
used in Lithuania and Latvia had not been fully intercalibrated. Due to difference
in sampling methods, parameters and classification systems, status of the same
river may be interpreted differently on Lithuanian and Latvian side of the border.

Correct assessment of the status of water bodies is a cornerstone in the sound
river basin management. Exchange of experience in collection of monitoring data,
interpretation and use of this data in assessment of ecological status of water
bodies is essential prerequisite for intercalibration of the assessment systems to
get comparable status assessment results.

Description of surveying and interpretation methods of biological and supporting
quality elements in Latvia and Lithuania is presented in this report, in parallel
describing similarities and differences in approaches used by countries. Report
also presents an overview of basic characteristics and human activities in the
transboundary river basin districts, and describes approach of delineation and
typology of river water bodies in the countries, sharing the basins.

Terms and abbreviations

Abbreviation Description

AAPC Aplinkos apsaugos politikos centras (Center for Environmental
Policy)

DSFI Danish Stream Fauna Index

EPA Environmental Protection Agency

IBUL Agency of the University of Latvia "Institute of Biology of
University of Latvia"

LEGMC State limited liability company "Latvian Environment, Geology
and Meteorology Centre"

LFI Lithuanian Fish Index

p.e. Population equivalent

RBD River basin district

WFD EC Water Framework Directive 2000/60/EC
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3 OVERVIEW OF LATVIAN-LITHUANIAN
INTERNATIONAL RIVER BASIN DISTRICTS

3.1 Description

Description of the River Basin Districts is based on information provided in Venta
and Lielupe River Basin District Management Plans prepared by Lithuanian and

Latvian authorities.

Venta River Basin District

Venta River Basin District (RBD) comprises Venta, Bartuva and éventoji river
basins. Total area of the River Basin District is 15295 km? of which 41% is
situated in Lithuania (upstream part of the catchment) and 59% in Latvia. Data
on the catchment size of the river basins or the Venta RBD is provided in table 1.

Table 1. Catchment areas of the river basins in Venta River Basin District.

River basin Country Catchment size, km?
Venta Lithuania 5138.1
Latvia 7900
Subtotal 13038.1
Bartuva Lithuania 749.2
Latvia 1036
Subtotal 1785.2
Sventoji Lithuania 390
Latvia 81.9
Subtotal 471.9
Venta River Basin District Lithuania 6277.3
Latvia 9071.9
Total 15295.2
Map of Venta RBD is provided in Figure 1 below.
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Figure 1. Map of the Venta River basin district.

All the rivers within Venta RBD originate in Lithuania and discharge to Latvia
except of Sventoji river (81.9 km? of the upstream catchment is situated in
Latvia). Venta is the largest river in the Venta RBD with the total length of 343.3

km.

Lithuania®. According to the data provided by the Lithuanian Environmental
Protection Agency (EPA), in 2009 there were 131 wastewater dischargers
emitting waste water to the surface water bodies within the Lithuanian part of

Venta RBD:

e 109 outlets were discharging wastewater to surface water bodies of the

Venta Basin,

e 10 - to water bodies of the Bartuva Basin and
e 12 - to water bodies of the Sventoji Basin.

! Description is based on information provided in the Venta RBD management plan,
approved by Government of Republic of Lithuania on 17 November 2010, decision No.

1617
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There are eight agglomerations within the Venta basin with a population
equivalent (p.e.) of more than 2 000. Wastewater dischargers of these
agglomerations emit the major part of point pollution loads. A significant impact
on the river quality in the Venta Basin may be exerted by wastewater discharged
from Kursénai, Naujoji Akmené, Akmené and TelSiai wastewater treatment
plants.

In Venta RBD cultivated agricultural land constitutes approximately:
e 44% of the total area of Venta Basin
e 60% of Bartuva Basin
e 40% of Sventoji Basin

Arable land occupies about 52% of the total declared agricultural land in the
Venta and Sventoji basins and only about 33% in the Bartuva basin. Grasslands
and pastures make up 48% of the total declared agricultural land in the Venta
and Bartuva basins each and 67% in the Bartuva basin. The major share of
diffuse agricultural pollution consists of loads entering the soil with animal
manure and mineral fertilisers. Pollution by non-sewered population accounts for
a minor share of diffuse pollution. Thus, the main source of diffuse pollution is
agriculture.

In Venta RBD total of 556.6 km of river beds (36.6% of the total length of all
river water bodies) are straightened and considered either being at risk or heavily
modified. In addition, there are 28 hydropower plants (HPP) on the rivers in
Lithuanian part of Venta RBD, 21 of them are supposed to excert a significant
impact. The largest number of HPP (10) is constructed on the Virvyte River.

Latvia?. Point source pollution impact was found at 55 river (except 6 water
bodies) and 5 lake water bodies (except 25 water bodies). According to
government statistics, in 2006 there were 465 emission sites of wastewaters, of
these 329 (or 71%) sources from municipal wastewater treatment plants. Since
1998 the amount of drained wastewaters was decreasing. In Venta RBD in 2006
there were drained 30.3 million m3 of waste waters, from which 1.5 million m3
(or 5%) were discharged without treatment. Municipal wastewaters from water
treatment plans significantly impacted 12 surface water bodies: Venta, Abava,
Slocene, Ciecere, Liepajas Lake, small streams of Baltic Sea and the Gulf of Riga
and coastal water body B.

In general, collected and treated wastewater generates 35% from the total
anthropogenic load of phosphorus and 7 % of total anthropogenic load of
nitrogen. Polluted sites, which mainly impact the quality of groundwaters, are the
second significant point source pollution type. There are 43 polluted sites and
539 potentially polluted sites in Venta RBD.

In Venta RBD the most significant diffuse source pollution is from agricultural
lands (64% anthropogenic load of nitrogen and 30% of anthropogenic load of
phosphorus) and also from not collected and untreated wastewaters. Discharge
from forest lands brings 22% of total anthropogenic load of nitrogen and

2 Description is based on information provided in the Management Plan of Venta RBD for 2010-2015. Latvian
Environment, Geology and Meteorology centre (LEGMC). 2009. Venta River Basin district management plan.
2010 - 2015. 32 p. (17 Annexes) (In Latvian).
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phosphorus. Diffuse source load was significant at 4 water bodies (Liepajas Lake,
small streams of Baltic Sea and the Gulf of Riga between Liepajas channel and
Saka River, Venta River mouth and Mérsraga Channel). However, only one water
body is located in nitrate sensitive area.

In Venta RBD there are 43 water power plants, 6 harbours, 8 polders and in 26
water bodies that are channelized small streams. In these water bodies more
than 30% of the main channel or more than 50% of the total length of
watercourses are modified. If the modifications were done before 1980, it was
stated that the habitats have been recovered.

Significant impact of hydromorphological modifications was stated at 13 river
water bodies and 1 lake water body. Due to heavy hydromorphological
modifications, 6 river and 1 lake water body was assessed as heavy modified
water body. Polders have significant impact at water body Barta, and harbours -
at Venta water body.

Trans-boundary issues. There are 5 transboundary surface water bodies in
Venta RBD (V010 Barta, V011 ApsSe, V056 Venta, V062 Vadakste and coastal
water body A). Ecological status of transboundary water bodies Venta and Barta
is moderate and therefore the transboundary pollution assessed as significant.
Estimated annual load of pollutants transported by rivers from Lithuania to Latvia
is 73 t of total phosphorus and 2100 t of total nitrogen. During 10 year period
there was no accident that could cause transboundary pollution.

Lielupe River Basin District

Formally, the Lielupe river rises in Latvia at the confluence of the Mdsa and
Nemunélis rivers. Nemunelis river is called Mémele in Latvia. Lithuanian part of
the Lielupe RBD comprises three sub basins: Midsa, Nemunélis and sub-basin of
the Lielupe Small Tributaries. In Latvia the RBD is subdivided into 45 surface
water bodies. Lielupe RBD is characteristic with very dense river network
comparing to the whole territory of Latvia. In Zemgale plain soils are rich
with clay and the infiltration rate of water is low. Lielupe River has more
than 250 tributaries. The largest tributaries are: Mémele (191 km) and
Musa (164 km), Iecava and Veciecava (155 km) and Svéte (116 km).

Total area of the river basin district is 17787.6 km?2 of which 50.3% is situated in
Lithuania (upstream part of the catchment) and 49.7% in Latvia.
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Table 2. Catchment areas of the sub- basins in Lielupe

River Basin District.

Sub-basin Country Catchment size, km?
Misa / Misa Lithuania 5296.7
Latvia 151.5
Subtotal 5448.2
Nemunélis / Mémele Lithuania 1892.0
Latvia 2075.1
Subtotal 3967.1
Lielupe small tributaries Lithuania 1749.6
Latvia 6622.7
Subtotal 8372.3
Lielupe River Basin District | Lithuania 8938.3
Latvia 8849.3
Total 17787.6
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Figure 2. Map of the Venta River basin district.
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Lithuania3. According to the data provided by the EPA Lithuania, in 2009 there
were 203 wastewater dischargers on the territory of Lithuania emitting effluents
to surface water bodies within the Lielupe RBD:
e 133 outlets were discharging wastewater to surface water bodies of the
Misa sub-basin,
e 26 - to water bodies of the Lielupe small tributaries sub-basin and
e 44 - to water bodies of the Nemunélis/Memele sub-basin.

There are 12 agglomerations within the Lielupe RBD with a population equivalent
(p.e.) of more than 2 000: 8 in the MlsSa Sub-basin, 2 in the Nemunélis sub-
basin and 2 in the Lielupe small tributaries sub-basin. Siauliai city, which is
located in the Mdsa sub-basin, is an agglomeration with a p.e. of more than 100
000. Four agglomerations in the Misa sub-basin are classified as agglomerations
with a p.e. from 10 000 to 100 000: Birzai, Kupiskis, Pasvalys and Radviliskis.
Three towns, namely Pakruojis, Seduva and Linkuva, are agglomerations with a
p.e. from2 000 to 10 000. In the Lielupe small tributaries sub-basin, there is one
town (Joniskis) with a p.e. of more than 10 000 and one (Zagaré) with a p.e.
from 2 000 to 10 000 p.e. Rokiskis town, which is located in the Nemunélis sub-
basin, is an agglomeration with a p.e. of more than 10 000 and Juodupeis an
agglomeration with a p.e. from 2 000 to 10 000 p.e. Agglomerations having the
load of more than 2 000 p.e. are the main source of point domestic pollution.
Wastewater dischargers of the afore-mentioned towns emit the major part of
household effluents into water bodies.

In Lielupe RBD cultivated agricultural land constitutes approximately
e 53% of the total area in MsSa sub-basin
e 48% in the Nemunélis sub-basin
e 70% in the Lielupe small tributaries sub-basin

Arable land occupies the major part of the total agricultural land in all sub-basins.
The share of arable land in the Nemunélis sub-basin totals to approximately
60%, in the MGsSa sub-basin - to around 73% and in the Lielupe sub-basin - to
as much as 87% of the total declared agricultural land. Grasslands and pastures
make up 23%, 40% and 13% of the total declared agricultural land in the M{sa
sub-basin, Nemunélis sub-basin and the Lielupe small tributaries sub-basin,
respectively.

Intensity of agriculture in the M{Sa sub-basin and Lielupe small tributaries
subbasins of the Lielupe RBD is one of the highest in Lithuania. The number of
livestock units (LSU) for the total area of the basin is 0.16 LSU/ha in the Lielupe
small tributaries sub-basin and 0.14 LSU/ha in the M{sSa sub-basin. The LSU
number in the Nemunélis sub-basin is a little lower and totals to about 0.1
LSU/ha. Agricultural land in the Lielupe small tributaries sub-basin makes up as
much as 70% of the total area of the sub-basin. Agricultural utilised land in the
MdsSa sub-basin and Nemunélis sub-basin constitute respectively 53% and 48%
of the areas of their sub-basins. Pollution by non-sewered population accounts for
a minor share of diffuse pollution. Thus, the main source of diffuse pollution is
agriculture.

3 Description is based on information provided in the Lielupe RBD management plan, approved by Government
of Republic of Lithuania on 17 November 2010, decision No. 1618
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A total of 1321 km of river beds (58.6% of the total length of all river water
bodies) are straightened and considered either being at risk or heavily modified.
There are 4 hydropower plants (HPP) in Lithuanian part of the Lielupe RBD, 3 of
them are supposed to excert a significant impact.

Latvia*. 64% of the territory of the Lielupe RBD is designated as nitrate
vulnerable areas, were special activities are planned to reduce pollution with
nitrates from agricultural activities. 26 river and 6 lake water bodies are located
in this area in Dobele, Auce, Térvete, Jelgava, Ozolnieki, Bauska, Vecumnieki,
Iecava, Rundale, Babite, Marupe, Olaine, Kekava and Baldone administrative
territories. 11 rivers/river stretches and 2 lakes are classified as priority fish
waters (for cyprinids).

Lielupe RBD inhabits 14% of the population of Latvia (about 315 thousand
people) (55% urban and 45% rural population). Largest cities with densest
population are Jurmala, Jelgava, Dobele, Bauska and Olaine.

According to government statistics, in 2006 there were 212 point source
dischargers, from which 172 (81%) were municipal wastewaters. Central
wastewater services were used by 62% of inhabitants in Lielupe RBD. Statistic
data indicated that emission of wastewaters decreased since 1998, but the load
of pollutants (suspended substances, Nwt and Piwt), indicated by COD and BOD,
fluctuated. In 2006 total 16.1 million m3 wastewaters were emitted to Lielupe
RBD and 3.2 million m3® (or 20%) of them were not purified according to
requirements for treated wastewaters. Only 6% of the all river water bodies in
Lielupe RBD (Platone and Viesite) and 69% lake water bodies (9 lakes) have no
impact from point source pollution.

The most significant impact of the wastewaters on quality of water bodies is in
the largest cities in the central part of the Lielupe RBD. In total, collected and
treated wastewaters brings 28% from total anthropogenic load of phosphorus
and 8% from total anthropogenic load of nitrogen. Collected and treated
wastewaters impacted 4 surface water bodies: Vecslocene, Babites Lake, Misa
River and almost all Lielupe River.

There are also 32 polluted and 462 potentially polluted sites in Lielupe RBD.

Agricultural lands cover 52% from the territory of Lielupe RBD, forests and other
natural territories occupy 43%, water bodies and bogs - 3%. Almost 2/3 (or
65%) from the agricultural lands are arable lands, where fertilizers and materials
for plant protection are used. The highest amount of fertilizers is used in Dobele,
Jelgava and Bauska districts and in the other territories the load from agriculture
is low.

Using modelling approach, it was estimated that agricultural activities is the most
significant source for diffuse pollution, it brings 72% of the total anthropogenic
load of nitrogen and 37% of phosphorus load. Non collected and untreated
wastewaters are the second biggest source of diffuse pollution, which brings 7%

4 Description is based on information provided in the Managemnt Plan for Lielupe RBD for 2010-2015. Latvian
Environment. Geology and Meteorology centre (LEGMC). 2009. Lielupe River Basin district management plan.
2010 - 2015. 32 p. (17 Annexes) (in Latvian).
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of total anthropogenic load of nitrogen and 27% - of phosphorus. Forests lands
bring 12% of total anthropogenic load of nitrogen and 8% - of phosphorus.
Diffuse pollution significantly impact 7 water bodies (or 15.5% of the Lielupe
RBD) - Babite Lake, Lielupe (downstream Kalnciems and upstream Jelgava city),
Svéte, Vecslocene, Iecava and Musa rivers.

There are 18 small hydropower plants, 1 harbour, 26 polders, 29 water bodies
(small streams) with modified channel in Lielupe RBD in territory of Latvia.
Morphological modifications are significant for 17 (or 53% from all rivers) river
and 1 (8%) lake water bodies. For 12 water bodies river channel modification
was assessed as significant.1 lake and 6 river bodies were classified as heavily
modified.

Bérze and Svéte rivers are significantly impacted by impact of several small
hydropower plants; 4 water bodies — by impact of polders.

Trans-boundary issues.: Trans-boundary pollution impacts 11 river water
bodies (Térvete, Svéte, Vilce, Platone, Vircava, Sesava, Svitene, Islice, Mémele,
Dienvidsus€ja and Musa). Estimated annual load of pollutants transported by
Midsa, Mémele and Platone rivers from Lithuania to Latvia is

4900 t of total nitrogen and 74 t of total phosphorus, which significantly impact
the ecological quality of Lielupe River and Baltic Sea. It was stated that the
amount of total nitrogen from transboundary pollution was 20 times higher and
amount of total phosphorus was 2 times higher that the total emission from the
point source pollutants from the territory of Latvia.

3.2 Delineation of river water bodies

Lithuania. The category of river water bodies comprises all rivers with a
catchment area larger than 50 km?. Rivers with catchment areas smaller than 50
km? are not categorised into individual water bodies because they are included
into larger drainage basins, which serve as the basis for the management of
water bodies. Such management principle ensures not only good ecological
status/potential of water bodies but also the quality of smaller rivers situated in
respective basins.

Latvia. The minimal requirements for delineation of a separate water body for a
river is size of catchment area more than 100 km? (which is larger than the WFD
limit). A river with a smaller catchment area also can be delineated as a separate
water body, if it is necessary for the achievement of environmental objectives or
if this is a water body in the protected area in order to ensure the protection of
this territory.

Comparison. Lithuania and Latvia use different minimum threshold value to
delineate river water bodies. In Lithuania all rivers with a catchment area larger
than 50 km? are delineated as water bodies. In Latvia the catchment size criteria
is 100 km?2.
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3.3 River typology systems

In Latvia and Lithuania typology systems have been developed according to the
criteria described in the EC Water Framework Directive 2000/60/EC (WFD) and
provided in the River Basin Management Plans.

Lithuania. The river typology in Lithuania is based on WFD system B. Five river
types differing in the characteristics of their aquatic communities have been
defined. The river types are characterised by two main natural factors which
determine the major differences between the communities:

e catchment size and

e slope of the river bed.

The characterisation of types also involves the elements which are defined in
WFD as obligatory: absolute altitude and geology. On the basis of the latter
factor, almost all rivers in Lithuania belong to one single type, meanwhile by the
catchment size rivers fall within three groups. Rivers with a catchment area
larger than 100 km? were additionally sub-divided into types by applying the
criterion of the slope of the river bed (Table 3).

Table 3. The typology of rivers in Lithuania

Types
Descriptors 1 | 2 | 3 | 4 | s
Absolute height, m < 200
Geology calcareous
Catchment size, km? <100 100-1000 >1000
Bed slope, m/km - <0.7 | >0.7 | <0.3 | >0.3

Latvia. The river typology in Latvia is based on WFD system B. According to
elevation, geographical position (geographic width, length) all river water bodies
were classified into one class. And also all rivers are with carbonate river beds.
The characterisation of types (6 river types) is based on:

e catchment size (small, medium-sized and large) and

e slope of the river bed (rhitral and potamal).

For the potamal type rivers slope is < 1 m/km; current velocity is < 0.2 m/s;
river bottom is formed by organic matter and silt. For rhitral type rivers slope is
> 1 m/km; current velocity - > 0.2 m/s and substrate is sandy and stony (Table
4).

River types are defined in Regulations of Cabinet of Ministers of Republic of Latvia
No. 858, Riga, 19.10.2004. Regulations about the characterisation of typology,
classification, quality criteria and determination of anthropogenic load of surface
water bodies. Surface water typology in Latvia has not been tested against
biological data.
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Table 4. The typology of rivers in Latvia

No.

Catchment area

River type

Characterisation

Small, < 100 km?

Small rhitral stream

Streams are shallow; slope > 1.0
m/km within 1 - 3 km river
stretch; current velocity > 0.2
m/s; streams are with sandy,
gravel and stony bottom.

Small, < 100 km?

Small potamal
stream

Streams are shallow; slope < 1.0
m/km within 1 - 3 km river
stretch; current velocity < 0.2
m/s. Stream bottom is sandy with
cover of organic matter (detritus
and silt).

Medium sized,
100 - 1000 km?

Medium sized rhitral
river

Rivers are medium deep; slope >
1.0 m/km within 1 - 3km river
stretch; current velocity > 0.2
m/s; streams are with sandy,
gravel and stony bottom.

Medium sized,
100 - 1000 km?

Medium sized
potamal river

Rivers are medium deep; slope <
1.0 m/km within 1 - 3 km river
stretch; current velocity < 0.2
m/s. Stream bottom is sandy with
cover of organic matter (detritus
and silt).

Large, > 1000 km?

Large rhitral river

Rivers are deep; slope > 1.0
m/km within 1 - 3km river
stretch; current velocity > 0.2
m/s; streams are with sandy,
gravel and stony bottom.

Large, > 1000 km?

Large potamal river

Rivers are deep; slope < 1.0
m/km within 1 - 3 km river
stretch; current velocity < 0.2
m/s. Stream bottom is sandy with
cover of organic matter (detritus
and silt).

Comparison. Lithuania and Latvia use the same environmental descriptors for
typology of rivers. Differences are only in the threshold value of the variable,
describing slope of the river bed. The bed slope is not used to differentiate small
(<100 km? catchment size) rivers in Lithuania, and different bed slope threshold
values are used to subdivide into types 100-1000 km? and > 1000 km?
catchment size rivers. In Latvia, the same bed slope threshold value (1 m/km) is
used to differentiate among rhitral and potamal rivers, irrespective of the
catchment size. In certain cases, the same river stretch may be ascribed to
rhitral type according to Lithuanian criteria, and to potamal type according to
Latvian criteria.
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4 METHODS FOR ASSESSMENT OF BIOLOGICAL QUALITY
ELEMENTS

4.1 Lithuania

The State Environmental Monitoring Programme for 2011-2017 was adopted on 2
March 2011 by decision of the Government of Lithuania No. 315. It is organized
in 6 sub-programmes:
e I Air,
IT Water,
ITI Ground,
IV Biodiversity,
V Ecosystems and
VI Landscape monitoring programmes

The legal basis for the monitoring programme is provided in the Law on
Environmental Monitoring (adopted on 20 November 1997 No VIII - 529, last
amended on 4 May 2006 - No X-595). Surface water monitoring programme is
implemented under sub-programme II and covers monitoring of
hydromorphological, physic-chemical and biological quality elements.

The programme of monitoring of all water bodies in the category of rivers,
including heavily modified and artificial water bodies, covers 51 sites in the Venta
RBD, and 108 sites in the Lielupe RBD. Number of monitoring sites per
monitoring type and sub-basin is presented in the Table 5. During the period of
2011-2012, 71-72 river sites were monitored annually in the Venta and Lielupe
RBDs. In 2010 (at the end of the first river basin management cycle), monitoring
was done in 51 monitoring site in the category of rivers in the Venta and Lielupe
RBDs.

Table 5. Type and number of monitoring sites for rivers within the Venta and
Lielupe RBDs (for 2011-2017).

Number of monitoring sites
surveillance surveillance . N
. i . Operational Investigative
intensive extensive
Venta RBD
Venta 5 14 19 0
Bartuva 2 5 2 0
Sventoji 1 3 0 0
Sub total: 8 22 21 0
Lielupe RBD
Misa 5 - 67 1
Nemunélis 1 4 11 0
Lielupe Small
Tributaries sub- 2 - 17 0
basin
Sub total: 8 4 95 1
Total: 16 26 116 1

Four biological quality elements are monitored in the rivers of the Venta and
Lielupe RBDs in Lithuania:
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benthic invertebrates
fish

macrophytes and
phytobenthos

Benthic invertebrates are monitored in all monitoring sites, 2 times per 6
monitoring cycle; the samples are taken once or twice a year (spring and
autumn) in the surveillance extensive, operational and investigative monitoring
sites. In the surveillance intensive monitoring sites benthic invertebrates are
monitored annually, taking 1-2 samples per year.

Fish monitoring in all monitoring sites is carried out once a year, 2 times during
the 6-year monitoring cycle, regardless of the type of monitoring.

Macrophytes are monitored once per 6-year monitoring cycle, taking one annual
sample, regardless of the type of monitoring. Macrophyte sampling is not
foreseen in the investigative monitoring sites and small (< 100 km? catchment
size) rivers.

Phytobenthos is monitored each year in the intensive monitoring sites; samples
are taken three times a year. In the surveillance extensive monitoring sites
phytobenthos is studied two times per 6 years monitoring cycle, the samples are
taken once a year. In the operational and investigative monitoring locations
phytobenthos is monitored two times per 6 years monitoring cycle, the samples
are taken three times a year.

Summary of the number of annual samples and frequency of monitoring of
biological quality elements is provided in Table 6 below.

Table 6. Number of annual samples and frequency of monitoring of biological
quality elements in Venta and Lielupe RBDs in Lithuania.

. . Surveillance intensive | Surveillance extensive Operational and
Biological o o . L .
uality monitoring monitoring investigative monitoring
e::lements nb. of frequency nb. of frequency®|nb. of sampleg frequency®
samples samples )
_ Benthic 1-2 6 1-2 2 1-2 2
invertebrates
Fish 1 2 1 2 1 2
Macrophytes 1 1 1 1 1@ 1@
Phytobenthos 3 6 1 2 3 2

(M) - frequency is defined as number of monitoring exercises per 6 year cycle.
() - macrophytes are not monitored in the investigative monitoring sites.
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4.1.1 Macroinvertebrates

The indicator used to assess the ecological status of rivers according to the
taxonomic composition and abundance of zoobenthos (macroinvertebrates) is
Danish Stream Fauna Index (DSFI). DSFI is determined on the basis of indicator
taxa and the number of diversity groups in the total fauna sample (kick samples
and hand-picked samples). The first step of assessing the quality class is done by
assigning the sampled fauna to one of six indicator groups based on at least two
specimens of selected taxonomic groups found in the kick samples or one
specimen found in the hand-picked sample, respectively. Additionally, selected
species belong to positive (e.g. Baetidae, Nemoura) or negative (e.g. Erpobdella,
Sialis) diversity groups, which are added up and classified (four ranges in total)
within the second step of assessment. Carrying-out of both steps leads directly to
one of seven quality classes, ranging from 'unimpacted' (fauna class 7) to 'very
strongly impacted' (fauna class 1).

The sampling procedure is standardised and includes sampling of all
microhabitats at the site. Sampling is undertaken using a standard hand net with
a 25 x 25 cm opening and a tapering netbag with a mesh-size of 0.5 mm.
Sampling is done at three transects across the stream lying about 10 m apart,
four kick samples are taken at each transect 25%, 50%, 75% and 100% from
one of the stream banks. If stream width is less than 1 m, the transects should
be placed diagonally in an upstream direction. The 5 kick samples are pooled for
further analysis. In deep rivers it is recommended to sample at least all available
substrate types present along the banks. Animals adhering firmly to the
substrate are sampled by 5 min of hand-picking from submerged stones and
large wooden debris. This collection is kept separately from the kick sample.

Observing the average annual value of DSFI ecological quality ratios (EQR),
water bodies are assigned to one of five ecological status classes (Table 7):

Table 7. Range of DSFI values per status class.

Status
High Good Moderate Poor Bad
DSFI >0.78 0.77-0.64 | 0.63-0.50 | 0.49-0.35 <0.35

Macrozoobenthos survey methodology and DSFI ecological quality ratio
calculation is determined by the Lithuanian environmental normative document
LAND 57-2003 "Macrozoobenthos research methodology of surface water
bodies", approved by the Order No. 708 of the Minister of Environment of the
Republic of Lithuania (Official Gazette, 2004, Nr. 53-1827, 2005, no. 93-3469,
2007, no. 3-138, 2010, no. 141-7226). Text of the legislation is presented in
Annex 1 (in Lithuanian).

DSFI method in its original version (in scores from 1 to 7) is intercalibrated, but
modified version (in EQR scale), which is currently in use in Lithuania does not
fully conform to common intercalibration boundaries (threshold values, which are
in use in Lithuania are less stringent).
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4.1.2 Fish

The indicator used to assess the ecological status of rivers by the taxonomic
composition, abundance, age structure of fish fauna is LFI (Lithuanian fish
index).

The index is developed for <6 m/km slope, ~ > 20 km? catchment size,
permanently flowing rivers, with natural fish communities consisting of at least 3
species. It covers 8 metrics (6-8 metrics, depending on river type), describing
relative and absolute number of individuals or species of intolerant, lithophilic,
rheophilic, tolerant and omnivorous ecological guilds. The metrics are calculated
on the ground of a single run electric fishing, performed in a river stretches 10
times longer than wetted width (but not les than 100 m). To calculate the index,
rivers should be grouped to types based on catchment size and slope of riverbed
(see Table ,The typology of rivers in Lithuania®“).

The list and description of metrics, as well as reference values for different river
types are presented in Table 8.

Table 8. The list of metrics and reference values for different river types.
River types
1 2 3 4 5

Metrics Description

percentage of individuals of
INTOL_n % intolerant species from the| 61 22 45 18 27
total number of individuals

INTOL_sp_Nb | number of intolerant species 3 5 5
percentage of individuals of
LITH_ n % litophilic species from the | 96 52 93 33 65

total number of individuals
percentage of number of
LITH_ sp_Nb% | litophilic species from the| 83 41 72 39 52
total number of species
percentage of individuals of
TOLE_ n % tolerant species from the 1 33 2 37 23
total number of individuals
percentage of number of

TOLE_sp_Nb % | tolerant species from the 18 14 18 14
total number of species
RH_sp_Nb number of rheophilic species 5 8 6 10

percentage of individuals of
OMNI_n % omnivorous species from the 3 37 4 53 38
total number of individuals

To calculate the index, metrics values should be transformed to ecological quality
ratios (EQR) as follows:
- for metrics, decreasing with degradation (INTOL, LITH and RH guilds):
EQR = R/RC
- for metrics, increasing with degradation (TOLE and OMNI guilds):
EQR = (R - 100)/(RC - 100),

Where:
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R - measured value;
RC - reference value (given in Table 8);

LFI is an average of EQR's of all metrics. If the EQR of the metric is greater than
“1”, it has to be equated to ,1%, before calculating LZI (average of EQR's).

Method classifies ecological status by one of five classes (high, good, moderate,
poor and bad). The range of LFI values per status class is given in Table 9.

Table 9. Range of LFI values per status class.

Status
High Good Moderate Poor Bad
LFI >0,94 |0,94-0,72]0,71-0,40 | 0,39-0,11 <0,11

The index calculation methodology is approved by the order No. D1-197 of the
Minister of Environment of the Republic of Lithuania (environmental normative
document LAND 85-2007 "Lithuanian fish index calculation methodology”; Official
Gazette, 2007, Nr. 47-1812, 2011, no. 16-760). Text of the legislation is
presented in the Annex 2 (in Lithuanian).

LFI method is intercalibrated.

4.1.3 Macrophytes

Macrophytes in rivers are surveyed and the ecological status of rivers is assessed
according to the Reference Index (RI), developed in Germany (Meilinger
Schneider, Melzer, 2005, Schaumburg et al., 2006). There no official hormative
documents describing the macrophyte survey in Lithuanian rivers. Index is not
completely adapted to Lithuanian conditions and still undergoes testing for
reliability.

Methodology which is currently used for river macrophytes sampling and index
calculation is described below. More details are given in the Annex 3 (in
Lithuanian.

Macrophyte (helophytes and hydrophytes, including floating leaved plants)
abundance is estimated once per site during main vegetation period. The
stretches of approximate 100 m length are surveyed. The quantity of species is
estimated based on a fife-degree scale: 1 - very rare, 2 - rare, 3 - common, 4 -
frequent, 5 - abundant/dominant. Whereas this scale not specified, the
explication is following:

1 - very rare (solitary plants, coverage <5 % of area)

2 - rare (plants solitary ore in small clumps, coverage 5-25 % of area)
3 — common (plants in clumps, coverage >25-50 % of area)

4 - frequent (coverage >50-75 % of area)

5 - abundant/dominant (coverage >75-100 % of area)

For calculation of Reference Index three species groups with the following

ecological qualities must to be identified: Species group A - taxa abundant at
reference conditions and uncommon at disturbed conditions; Species group C -
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taxa rarely found at reference conditions and usually occur at sites with very few
or no group A taxa. Species group B taxa show no preference for reference or
disturbed conditions.

ZQAi _ZQa’

— i=l i=l .100

ng

So.
RI - Reference Index
Qai — “Plant quantity” of the i-th taxon of species group A
Qci — “Plant quantity” of the i-th taxon of species group C
Qqi — “Plant quantity” of the i-th taxon of all groups
na — Total number of taxa of species group A

nc — Total number of taxa of species group C
ng - Total number of taxa

RI

“Plant quantity” = (species abundance)? , i.e. “plant quantity” is the cube of
species abundance (the latter being expressed in 5 degree scale; see previous
page)

Special requirements: Sum of plant quantities of macrophytes, listed in species
groups A, B and C should exceed 26 and amount to = 75 % of the total plant
quantity.

Method in its original version is intercalibrated, but modified version, which is
currently in use in Lithuania, is officially neither approved nor intercalibrated yet.
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4.2 Latvia

According to Law of Water management, State limited liability company "Latvian
Environment, Geology and Meteorology Centre" (LEGMC) is responsible
institution for the implementation of the activities of RBD management plans.
In Latvia Environmental Monitoring programme (2009 - 2014) is organized in 4
sub-programmes:

e I Air,

e II Water,

e [III Earth and

e IV Biodiversity
Monitoring programme is based on Government Guidelines for Environment
monitoring 2009 - 2012, approved by Regulation of Cabinet of Ministers No. 187
~Statement for Environment monitoring for 2009 - 2012”, of 11th March 2009.
Surface water monitoring programme is implemented under sub-programme 1II
and includes monitoring of hydromorphology, general physically - chemical
parameters, biogens, phytoplankton, macrophytes, benthic macroinvertebrates
and chlorophyll a.

Monitoring of the fish fauna is carried out under the sub-programme IV for
monitoring of biodiversity in frame of Natura 2000 sites, background monitoring
and special monitoring.

Due to reorganization of some institutions responsible for monitoring,
amendments in Regulation of Cabinet of Ministers No. 187 ,Statement for
Environment monitoring for 2009 - 2012” were made (Order of the Cabinet of
Ministers no. 512, 05.10.2011). The following institutions are currently
responsible for surface water monitoring:

e State limited liability company "Latvian Environment, Geology and
Meteorology Centre" (LEGMC) is responsible institution for the surface
water monitoring programme.

e Latvian Institute of Aquatic Ecology implements part of the surface water
monitoring programme.

e The Nature Conservation Agency organizes and coordinates monitoring for
protected territories and species.

e Institute of Food Safety, Animal Health and Environment carry out
investigation of fish resources for state monitoring programmes.

Following biological quality elements are monitored in the rivers of Latvia:
e macrophytes,
e benthic invertebrates and
e fish fauna.
e Phytoplankton and chlorophyll (monitored only in the large rivers).

Depending on the monitoring type at particular monitoring site (surveillance,
operational, investigative), the frequency of the monitored biological parameters
is as following:
e Macrophytes: operational monitoring - once per 6 year cycle, surveillance
monitoring - once per year;
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e Benthic macroinvertebrates: operational monitoring - once per 6 year
cycle, surveillance monitoring - 2 times per year (spring season and
additionally autumn season);

e Phytoplankton and chlorophyll a - surveillance monitoring - 4 times per
year, operational monitoring - 2 times per year in vegetation season, once
per 6 year cycle.

e Fish fauna: since 2010 funding from government was not provided for fish
background monitoring and planned sampling was not carried out. The
Institute of Food Safety, Animal health and Environment carried out
salmon monitoring (including migrating smolt and juvenile monitoring) in
Salaca River in the frame of Latvian National Fishery Program for
Collection of Fisheries Data 2009 - 2010 (next period 2011 - 2013).

The ecological quality class boundaries are not developed for the different
biological quality elements. Reference condition is established with a combination
of spatially based method and expert judgement.

Surface water monitoring programme in Latvia (2009-2014)5

River monitoring programme 2009-2012 was implemented by LEGMC and Latvian
Institute of Aquatic Ecology using funding from Latvian Environmental Protection
Fund. LEGMC analyse monitoring results and publish annual informative report
for according to Regulations of Cabinet of Ministers No. 187 ,About statement for
Environment monitoring for period 2009 - 2012” of 11the March 2009. The
overview for the whole period 2009-2012 was planned to be published in 2013.

During the period 2009-2012 in Lielupe and Venta River basin Districts surface
water monitoring was implemented in 109 monitoring stations. Summary of the
water bodies monitored in Lielupe and Venta RBDs is provided in Table 10.

Table 10. Number of monitored water bodies (river and lake waterbodies) in
Venta and Lielupe RBDs with high and good provisional ecological quality,

2009-2012
| 2009 | 2010 | 2011 | 2012
Lielupe RBD
Number of water bodies with good | 3 (25 % 3 5 6
and high provisional quality from
monitored
water
bodies )
Total number of monitored water | 12 8 8 7
bodies
Number of water bodies in the 43
monitoring programme of surface
water quality, 2009-2014

5 Description is based on information provided in the following documents:

Par Vides monitoringa programmas pamatnostadnés 2009. - 2012. gadam noteikto uzdevumu izpildi
2009. - 2012. gada. LVGMC gala parskats. 30.04.2013.

Par Vides monitoringa pamatnostadnés 2009. - 2012. gadam noteikto uzdevumu izpildi 2012. gada.
LVGMC parskats. 30.04.2013.

Par Vides monitoringa programmas pamatnostadnés 2009.-2012. gadam noteikto uzdevumu izpildi
2011.gada. Informativais zinojums. LVGMC parskats. 24.10.2012.

Par Vides monitoringa programmas pamatnostadnés 2009.-2012. gadam noteikto uzdevumu izpildi
2010.gada. Informativais zinojums. LVGMC parskats. 05.10.2011.
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Venta RBD

Number of water bodies with good | 11 (31% 8 9 6
and high provisional quality from

monitored

water

bodies )
Total number of monitored water | 35 13 17 9
bodies
Number of water bodies in the 88
monitoring programme of surface
water quality, 2009-2014

4.2.1 Macroinvertebrates

In Latvia only one National Standard method has been officially approved: LVS
240: 1999 “Water quality: Operative Evaluation of Small Streams’ Biological
Quality by Saprobity Index of Macroinvertebrates”. Text of the National Standard
method is presented in the Annex 6.

However this method does not fulfil criteria of EU Water Framework directive.
Saprobity index assess only organic pollution and uses 7 quality classes instead 5
according to EU WFD. Method has not been intercalibrated in Central-Baltic GIG
group due to insufficient funding.

For monitoring purposes general procedures are done according to APHA Method
10500 (A, B, C, D). Taxonomic composition, abundance, biomass, Saprobity
index (for streams) and diversity metrics are used.

50 m long, representative river stretch is chosen for sampling. Habitat types are
determined according to bottom type, macrophytes and current velocity.
Sampling is done in proportion to coverage of habitat types.

Qualitative and quantitative macrozoobenthos samples are taken using hand net
or grab sampler. In medium part of large rivers, in lakes, water bodies and
reservoirs sampling is done from boat or bridge using Ekman grab sampler. One
sample consists at least of 2 replicates.

If the water depth does not exceed 1.5 m near the bank of large rivers, in small
streams (wading from one bank to other), littoral zones of lakes and reservoirs,
sampling is done using handnet. 10 replicates are taken or if bottom is very rich
in detritus (large particles of detritus) only 5 replicates are taken. All replicates
are merged in to one sample and analysed also as one sample.

Kick and sweep approach is used:

e Kick sampling in deeper water bodies: hand-net is vertically placed on the
bottom with net opening against the direction of the flow and bottom
substrate is mixed with the toes pointing downstream 0.25 m before the
frame of the hand-net. Suspended material is collected in the net.

e Sampling in slow flowing and standing water bodies: bottom substrate is
mixed by the toes pointing to the direction of net frame. Suspended
material is collected by sweeping of hand-net.
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Sampling by hands from stones and macrophytes in shallow water bodies: hand-
net is vertically placed on the bottom and stones and macrophytes are turned
over by hands in the front of hand-net. Drifting organisms are taken by the
current into the hand-net. All organisms are also picked up from the stones and
macrophytes. Also finer substrate is mixed by hand.

Sample is washed in net of hand-net, till there are no fine particles of bottom
substrate. If the sample contains a lot of coarse sand, the organic material is
suspended and separated from mineral particles by shaking the bucket. After
careful washing, a sample is putted in to bottle and preserved in 96% ethanol.

Saprobity index and Shannon-Wiener diversity index is used to assess the
negative ecological changes in zoobenthos community. Before sorting, the
sample is washed in water using sieve with mesh size of 0.5 mm to rinse the
preservative (ethanol). Sample is sorted in the same day.

During sorting, specimens are separated according to taxonomical groups:
Bivalvia, Coleoptera, Diptera, Ephemeroptera, Gastropoda, Heteroptera,
Hirudinea, Hydracarina, Lepidoptera, Crustacea, Megaloptera, Neuroptera,
Nematoda, Odonata, Oligochaeta, Plecoptera, Trichoptera. Dominant groups are
separated additionally. If only some individuals are found for particular groups,
they could be placed in the same bottle (e.g., Bivalvia+Gastropoda,
Coleoptera+Heteroptera, Ephemoreptera+Plecoptera, Hirudinea+Hydracarina
etc.).

Taxonomical identification is done using following keys:

1. Gléer P., Meier-Brook C. 1998. Susswassermollusken. - Deutscher
Jugendbund flr Naturbeobachtung, 12, Erweiterte Auflage, 136.

2. Edington J.M., Hildrew A.G. 1995. Caseless Caddis Larvae (Trichoptera).
A Revised Key to the Caseless Caddis Larvae of the British Isles, with
Notes on their Ecology, SP 53, 134.

3. Macan T.T. 1977 (reprinted 1994). Gastropods. A Key to the British Fresh
and Brackish-Water Gastropods, with Notes on their Ecology, Fourth
edition, SP 13, 46.

4. Savage A.A. 1999. Larval Corixidae. Keys to the Larvae of British
Corixidae, SP 57, 56.

5. Elliott J.M., Humpesch U.H., Macan T.T. 1988. Larvae of the British
Ephemeroptera: a Key with Ecological Notes, SP 49, 145.

6. Elliott J.M. 1996. Alderflies, Lacewings and Spongeflies. British Freshwater
Megaloptera and Neuroptera: a Key with Ecological Notes, SP 54, 69.

7. Cranston P.S. 1982. Orthocladiinae Larvae (Chironomidae). A Key to the
Larvae of the British Orthocladiinae (Chironomidae), SP 45, 152.

8. Mundy S.P. 1980. Bryozoans. A Key to the British and European
Freshwater Bryozoans, SP 41, 31.

9. Gledhill T., Sutcliffe D.W., Williams W.D. 1993. Malacostracan
Crustaceans. British Freshwater Crustacea Malacostraca: a Key with
Ecological Notes, SP 52, 176.

10.Hynes H.B.N. 1977 (reprinted 1993). Stoneflies. A Key to the Adults and
Nymphs of the British Stoneflies (Plecoptera), with Notes on their Ecology
and Distribution, Third edition, SP 17, 92.

11.Wallace 1I.D., Wallace B., Philipson G.N. 1990. Case-bearing Caddis Larvae
of Britain and Ireland (Trichoptera). SP 51, 229.
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12.Lillehammer A. 1998. Stoneflies (Plecoptera) of Fennoscandia and
Denmark. Fauna Entomologica Scandinavica, 21.

13.Nilsson, A. (ed.) 1996. Aquatic Insects of North Europe. Ephemeroptera,
Plecoptera, Heteroptera, Megaloptera, Neuroptera, Coleoptera,
Trichoptera and Lepidoptera. Vol. 1., 274.

14.Nilsson, A. (ed.) 1997. Aquatic Insects of North Europe. Odonata and
Diptera. Vol. 1., 440.

15.YekaHoBckas O.B. 1962. BogHble mManoweTnHkoBble yepBu dayHbl CCCP,
n3a. Akagemmm Hayk CCCP.

16./BaHoB B.[., MpuropeHko B.H., ApeduHa T.N. 2002. OTtpsaa PYHENMHUKN
TRICHOPTERA, CaHkT-lNeTepbypr.

17.Kytnkosa J1.A. un CrapoboratoBa A.U. (pea.). 1977. Onpepenutens
npecHoBoAHbIX 6ecno3BOHOYHbLIX EBponenckon uvactm CCCP, (naHKTOH,
6eHTOC). N'MapomMeTnsaaT, JleHnHrpaa, 1977 r.

Number of individuals is determined separately for each taxa.

Biomass is estimated using analytical balance (precision of 0.001). Before
weighting, specimens are placed on filter paper to remove left moisture (water or
preservative). Caddisfly larvae are removed from the cases before weighting.

Calculations and results
1. Calculation of number of individuals and biomass per area (1 m?)

Number of individuals and biomass is multiplied using coefficient:
K= 1/P x N

were:
N - number of replicates at each sampling site;
P - 0,0225 (seizing area for Ekman grab sampler)

2. Calculation of Pantle-Buck Saprobity index

S_Zsixhi

-5

were:
S - Saprobity index;

si — individual saprobity index of species /°;

hi — relative occurrence of species i in sample.

3. Calculation of representation error and probability
Result of Saprobity index is expressed as value of Saprobity index and
representation error and additionally with probability:

g1 D h,(4=8"+> h,(B=8)+D h(2-8)+D h(1-S)
! > h(Q h-1)

6 Cimdins P., Druvietis I., Liepa R., Parele E., Urtane L., Urtans A. 1995. A Latvian
Catalogue of Indicator Species of Freshwater Saprobity. - Proceedings of the Latvian
Academy of Sciences 1/2, Section B: Natural Sciences: 122 - 133.
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Sx=V"";
where:
hp, ha, hy, ho = relative occurrence in sample of saprobity indicator
species in corresponding saprobity zones;
>h - sum of saprobity indicator species relative occurrence in sample;
S - calculated value of Saprobity index;

U=kXSx,

were:

k - coefficient ; (k = 2, at 95 % confidence level)
Sx — representation error;

U - probability;

4. Calculation of Shannon-Wiener index:

SW = - 3 nilog 2n;
i=1 N N,

Were:

N - total number of individuals;
ni - number of individuals for species i.
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4.2.2 Fish

Fish monitoring in Latvia was started in 1964 as special monitoring of salmon in
Salaca River (Gauja RBD). Fish monitoring using electro fishing method was
started in 1992. Initially it was implemented in the frame of salmon monitoring in
rivers with Baltic salmon (Salmo salar) and Sea trout (Salmo trutta trutta)
spawning habitats in Salaca, Gauja and Venta rivers and their tributaries. Till
2012 data were collected from 199 rivers and 1017 fish catches. Map of the fish
sampling sites is presented in Figure 3.

Fish monitoring according to the extent planned in the Environmental Monitoring
programme (including background monitoring, salmon monitoring and Natura
2000 monitoring) was implemented in 2008 and 2009 and re-established in
2013. Other data were collected in the frame of different projects and fisheries
investigations.

Fish monitoring method used in Latvia is not intercalibrated in Central-Baltic GIG
group.

paraugu ievaksanas vieta

Figure 3. Sites for fish sampling in Latvia, 1992-2012 (regularity of monitoring
per sites is different).

Fish sampling by electro-fishing is undertaken in accordance with the LVS EN
14011:2003 standard.

In the field protocol following information is described:
e Fishing time, place and personnel: Date, geographical coordinates for
sampling site using LKS94 system; names of investigators, starting and
finishing time for fishing; used equipment for electro fishing.
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Description of fishing place (sampling site): Stream width (m); width and
length (m) of sampling site; average and maximal depth (m), location of
sampling site (if fishing was done at all river stretch, in certain part of river
stretch, or only at the littoral zone); current velocity (m/s) using FP 201
Global Flow Probe meter, shading (1 - no; 2 - partly; 3 — predominant; 4
- dominant); flow conditions (riffle, rapid, pool); macrophyte cover
intensity (1 - no, 2 - medium, 3 - high); type of overgrowth (higher
plants, watermoss, algae);

Anthropogenic impact at sampling site: Morphological degradation -
straithening (1 - yes, 2 - no), erosion of river banks (no, moderate,
heavy), features of pollution (yes, no), type of land use (%) (forest,
pasture, field, populated area, industrial site);

Characterisation of river bed substrate composition (%): bedrock, rocks (>
256 mm), pebbles (64-256 mm), gravel (2-64 mm), sand (0.06-2 mm),
sludge (0.004-0.06 mm) and clay (< 0.004 mm).

Physically-chemical parameters: water temperature, oxygen (mg/l), pH,
conductivity (pkS/cm) (using sonde WTW Multi 340i analyzer); turbidity
(transparent, turbid, no visibility), water colour (colourless, coloured).
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4.2.3 Macrophytes

In Latvia macrophytes are included in surface water monitoring programme as
biological quality element for streams, but monitoring is interrupted since year
2008.

Data were submitted, however, method has not been intercalibrated in Central-
Baltic GIG group due to insufficient funding.

Macrophyte monitoring is carried out as described in the CSN EN 14184:2003E
standard ,Water quality - Guidance standard for surveying of aquatic
macrophytes in running waters". Method is used only in running waters in
vegetation season (from July to beginning of September).

Sampling:

1. A 100 long of representative stretch of watercourse is selected for survey.
Survey is done by walking under bank or by wading against the direction
of current.

2. 3 to 5 random perpendicular transects are chosen, each with 20 meters
distance, starting from one endpoint of selected river stretch.

3. At each transect percentage of total coverage of macrophytes and
separate coverage for helophyte, nymphaeid and elodeid ecological groups
in 10 m wide section is estimated as follow: 100%, 75% (macrophytes
cover % from surface), 50% (1/2), 25% (1/3), 10% (1/10), 5%, 1% or O
(if there are no macrophytes) of projective coverage. If the coverage of
elodeids is not possible to estimate, presence or absence of this ecological
groups is recorded (+ or -).

1. Characterised parameters for each transect: location of macrophyte
coverage (river bank, river bed, river bank and river bed), medium water
depth, composition of riverbed (if possible), shading (no, partly, dominant)
and characterisation of current (rapid, visible, slow (<0.1 m/s), not
visible)).

4. Unidentified macrophytes are transported to the laboratory,
stereomicroscope is used if necessary. Field protocol is supplemented with
identified species.

Species list and occurrence (£SD) is prepared, total coverage of macrophytes
and separate coverage of ecological groups (£SD) is estimated.

1. Mean occurrence of taxa is calculated using formula:

B=Zb"

i ’
n

were:
i — number of taxa,
bi - abundance of taxa in transect,
n - number of transects where taxa found.
Precision of results: 0.0

2. Standard deviation for occurrence of taxa:
It is allowed to calculate standard deviation, if number of replicates is > 2.
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n;Bz’Z _(;Bi)z

o=
n(n—1)

were:
Bi - abundance of specific taxa in sample,

n - number of transects for specific taxa.
Precision of results: 0.0

3. Mean cover of vegetation in sample, Ai:

PRI

i ’
n

were:

i — number of vegetation zone,

ai - cover of vegetation zones in transect,

n - number of transects in vegetation zone.
Precision of results: 0.0

4. Standard deviation of cover of vegetation zones in sample
It is allowed to calculate standard deviation, if number of replicates is > 2.

nZ A? —(g 4)’

n(n—-1)

o

4

were:
A - value of specific zone cover in one transect,

n - number of transects for specific zone.
Precision of results: 0.0

4.3 Comparative analysis and recommendations

Density of sites in the monitoring network and intensity of monitoring

In Latvian part of the Venta and Lielupe RBDs 102 water body sites in the
category of rivers were identified as a subject for monitoring. In Lithuanian part
the number of WBs as a subject for monitoring in the category of rivers is slightly
greater -159 WBs. Given the lower share of the Lielupe and Venta RBDs in the
territory of Lithuania, the density of monitoring network in Latvian part of
transboundary RBDs is lower nearly twice. Intensity of the current monitoring in
Lithuanian part of RBDs (on average 71 river sites per year) is more than 3 times
greater, than in Latvia (on average 21 river sites per year).

Monitoring of biological quality elements

Macrophytes, benthic invertebrates and fish are monitored in the Venta and
Lielupe RBDs in both countries. Phytoplankton is also monitored in the large
rivers in Latvian part of transboundary RBDs, and phytobentos is monitored in
the rivers in Lithuania.
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Freqguency of monitoring and number of annual samples

Frequency of monitoring of biological elements in Latvia and Lithuania differs,
depending on the monitoring type. In Latvia, macrophytes and benthic
invertebrates are monitored yearly in the surveillance monitoring sites, and only
once per 6 year cycle in the operational monitoring sites. Frequency of fish
monitoring is not defined.

In Lithuania macrophytes are monitored once, and fish twice per 6 year cycle in
all sites, irrespective of monitoring type. Benthic invertebrates are monitored
twice per 6 year cycle in all sites, except surveillance intensive monitoring sites;
in these sites benthic invertebrates are monitored yearly.

Number of annual samples is the same in both countries: one yearly sample of
macrophytes and fish, and two samples of benthic invertebrates are taken for
monitoring purposes.

Sampling and assessment methods

Methods of sampling (or surveying) of biological quality elements are in general
similar in both countries:

- macrophytes are surveyed in approximately 100 m length river stretches,
abundance is estimated as share of occupied area (in %);

- kick or sweep method (depending on current velocity) is used to sample
benthic invertebrates, 5 to 10 replicates are taken. Individuals are also
picked up from the stones and macrophytes;

- electro fishing method is used to sample fish, using similar fishing effort
(river stretches 10 times longer than wetted width are sampled.

In Lithuania, data on benthic invertebrates and fish are used for assessment of
the ecological status of rivers. Lithuanian Fish Index (LFI) is calculated based on
fish monitoring data, and Danish Stream Fauna Index (DSFI) is calculated based
on benthic invertebrates monitoring data. Both indices (LFI and original version
of DSFI) are intercalibrated. Data on macrophytes are not used in ecological
status assessment, since modified Reference Index (RI), which is currently in use
in Lithuania, is not representative enough to correctly reflect the ecological status
of rivers.

In Latvia, macrophytes and fish monitoring data are not used for the assessment
of the ecological status of rivers. Only Saprobity index is traditionally calculated
based on benthic invertebrates monitoring data and used for assessment of
organic pollution of rivers. However, this method is not intercalibrated.

Recommendations

In general, the methods for monitoring of the same biological elements in both
countries are similar. However, taking into consideration the absence of common
assessment methods, it is recommended to intercalibrate the methods of
sampling of biological quality elements between countries. Comparable sampling
strategy and techniques allow testing and comparison of various biotic indices in
both countries, and gives the background for consistent assessment of ecological
status of transboundary rivers using biological quality elements.
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5 METHODS FOR ASSESSMENT OF
HYDROMORPHOLOGICAL AND GENERAL WATER
CHEMISTRY ELEMENTS

5.1 Lithuania

Hydromorphological elements

The following hydromorphological elements are subject for monitoring in
Lithuania:
e Hydrological regime: quantity and dynamics of water flow
e Morphological conditions: type of river bed. length and width of the natural
riparian vegetation zone
e River continuity: artificial barriers for fish migration and transportation of
outwash material

Hydrological regime. Quantity of water flow is measured at stationary
hydrometeorological stations. In addition. the impact of hydropower plants on the
quantity and dynamics of water flow was assessed on the RBD scale using data
from database of hydropower plants of Lithuania. Impact of hydropower plants
was assessed based on weir height and characteristics of installed turbines. The
impact of the HPP is considered insignificant (i.e. the river stretch below the HPP
is not assigned to a risk category) only if the installed discharge is lower than the
minimum multi-annual discharge of the river. the weir height is low (<5 m). and
there are modern turbines which are capable of adapting to any flow regime (in
such case only a short river stretch is subject to a significant impact). and the
operational regime of the HPP does not significantly affect hydrological and
morphological river conditions. If those conditions were not met. river stretches
downstream of the HPP to the place where the river catchment area becomes
10% larger as compared to the catchment area at the head were classified as
being at risk. River stretches potentially at risk due to HPP were identified using
GIS tools.

Morphological conditions. Length and width of the natural riparian vegetation
zone is measured at the site. Type of riverbed was assessed on the RBD scale
using criterion K3:

2 L
L

u

K, =

where:
2Lreg is the aggregate length of regulated river stretches. km;
Lu is the total length of the river.

When K3 < 20%. morphological changes in the river bed are minimal. and
anthropogenic transformations do not have any significant impact thereon. When
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this value is exceeded by up to 10%. morphological changes are assumed to be
small; when the exceedance is up to 30% - changes are medium; when 30-
100% - changes are significant; and when the value is exceeded by more than
100% - morphological changes are considered to be very significant.

The criterion K3 was used to identify water bodies (river stretches) potentially at
risk due to the impact of bed straightening. When a straightened stretch is
shorter than 30% of the total length of the water body of a certain type and its
length is less than 3 km (river stretches shorter than 3 km the characteristics of
which differ from the neighbouring stretches are not considered to be separate
water bodies and they are assigned to the neighbouring water bodies). the
impact of straightening was deemed to be insignificant and such stretch was not
identified as a separate water body at risk due to morphological changes. When
these criteria were exceeded. the impact was considered to be significant.
Identification of river stretches at risk due to straightening was done using GIS
tools.

River continuity is assessed on the RBD scale, according to data present in the
database of dams constructed on the rivers in Lithuania (GIS based analysis).

General water chemistry elements

The following general chemistry elements are monitored in all monitoring sites:
temperature, colour (Pt mg/l), pH, oxygen concentration, BOD7, suspended
matter, P total, PO4-P, N mineral, N total, NOs-N, NH4-N, NO>-N, TOC, COD, Cr,
Ca, electric conductivity, alkalinity, main ions (Cl, SO4, Na, K, Mg, Si).

Methods used for the measurement of general water chemistry elements are
described in the Annex 4.

5.2 Latvia
Hydromorphological elements

In Latvia hydromorphological criteria for the determination of ecological quality is
mentioned in the Cabinet Regulations Nr 858 "Regulations of the surface water
body type, characteristics, classification, quality criteria and procedures for the
determination of the anthropogenic load". The following hydromorphological
elements are mentioned in this regulation: dynamics of water flow, river
continuity, type of river bed, length and width of river bed, current velocity,
substrate composition, structure of riparian vegetation. Although the
hydromorphological criteria for surface water ecological quality is integrated in
the legislation, in Latvia hydromorphological assessment standard method has
not yet been developed.

Insufficient number of such studies is carried out in Latvia, and river status is
determined only by chemical and biological indicators. So far most
comprehensive study of the Latvian river hydromorphological state was carried
out within the STAR project, when 24 medium-sized lowland streams were
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investigated (Springe et al., 20107). Still the existing data on hydromorphological
conditions does not describe all territory of Latvia and the amount of data is too
scarce to draw conclusions about the overall condition of the rivers or create
standard method.

For the 2009 - 2014 monitoring period following parameters were planned to be
monitored (once in every six years): bed substrate and structure, river bank and
riverine structure, connectivity with groundwater bodies , river continuity, water
level and discharge, temperature, water depth and stream/river width. However,
hydromorphological parameters were not used to determinate the overall
ecological status of water bodies in Latvia, because there is still no official
hydromorphological assessment method and the lack of data on environmental
quality in the river.

Water discharge is the only hydromorphological parameter monitored regularly in
monitoring period 2009-2014. There are 12 monitoring stations for hydrology in
Lielupe RBD and 21 in Venta RBD.

So far in Latvia has not established official database of dams constructed on the
rivers. Institute of Food Safety, Animal Health and Environment has created a
database of dams on Latvian rivers. It is more focused on the research in fishery,
but it can also be integrated into hydromorphological studies. Overall, dams are
constructed on the 386 rivers (14% of all Latvia’s rivers (Birzaks, 2013)3).

General water chemistry elements

For the 2009 - 2014 monitoring period following parameters were planned to
monitor: water colour (Pt-Co scale), temperature, dissolved oxygen (mg/l and
%), conductivity, pH, ions (Ca, Mg, Na, K, HCO3, S04, Cl, total hardness),
suspended solids, BODs, TOC, alkalinity; nutrients: Piot, P/PO4, Ntot, N/NH4, N/NO>
and N/NOs. Standard methods are used (Annex 7).

5.3 Comparative analysis and recommendations

Monitoring and compilation of data on hydromorphological and connectivity
descriptors has started in Latvia only recently, and hydromorphological quality
elements are not used in river ecological status classification. In Lithuania, such
databases are already compiled using GIS tools or direct measurements.
Hydromorphological variables, supporting and explaining status of biological
elements, are very important in Lithuanian system for assessment of ecological
status of rivers. Therefore, situation with compilation and use of
hydromorphological data in river ecological status assessment considerably
differs in both countries. To get comparable results of assessment of ecological
status of transboundary rivers, it is recommended to unify the measurements
and interpretation of hydromorphological data in river ecological status
classification in Latvia and Lithuania.

7 springe, G., Grinberga, L., Briede, A. 2010. Role of hydrological and hydromorphological factors in ecological
quality of medium-sized lowland streams. Hydrology Research. 41.3-4, 330-337.

8 Birzaks, J. 2013. Latvijas upju zivju sabiedribas un to noteicosie faktori. Latvijas Universitate, Riga.
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6 SYSTEMS FOR ASSESSMENT OF ECOLOGICAL STATUS
OF RIVERS

6.1 Lithuania

In Lithuania the status of rivers and lakes is assigned to one of five ecological
status classes on the basis of the average annual values of each biological and
physico-chemical parameter. Hydromorphological parameters are used only to
differentiate between high and less than high status classes. When all parameters
indicative of the hydromorphological quality elements are consistent with the
characterisation of high (reference) ecological status, such water body is deemed
to be at high ecological status according to the hydromorphological quality
elements. When at least one parameter for the hydromorphological quality
elements fails the characterisation of high ecological status, such water body is
considered to be failing high ecological status according to the
hydromorphological quality elements.

The assessment of the ecological status of water bodies is conducted according to
the Methodology for the Identification of the Status of Surface Water Bodies
approved by Order No. D1-210 of the Minister of Environment of the Republic of
Lithuania of 12 April 2007 (Zin. 2007. No. 47-1814). In general it follows “one-
out-all-out” approach. However. considering possible uncertainty in the results of
measurements (error in the assessment of physico-chemical and/or biological
parameters due to atypical climatic conditions, or error in the assessment of
biological parameters due to selection of atypical site), small deviation within set
limits of only one biological or physico-chemical parameter from status class
boundary to poorer status class is allowed, if all the rest biological, physico-
chemical and hydromorphological parameters indicate higher status. If deviation
is greater than set limits. "one-out-all-out" rule is applied. Depending on
scenarios of coincidence or disagreement of status assessment results based on
parameters of different quality elements., the final status class assessment has
different confidence. In general, it can be described as follows:

— when at least both one parameter indicative of biological quality elements
and one parameter indicative of physico-chemical quality elements or
hydromorphological elements indicate the same (poorer) status, the level
of confidence in the ecological status assessment is high;

— when at least two parameters indicative of biological or physico-chemical
quality elements indicate the same (poorer) status, the level of confidence
in the ecological status assessment is medium;

- when only one of a few parameters indicative of biological or physico-
chemical quality elements indicates poorer status, the level of confidence
in the ecological status assessment is low.

- When there is no data available on parameters indicative of biological
quality elements, the ecological status of the water body is determined by
the value of parameters indicative of physico-chemical quality elements
which is attributed to the poorest status class and the level of confidence
in the status assessments is:
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— low when the ecological status is assessed on the basis of modelling
results or when a poorer status is indicated by the value of only one
parameter for physicochemical quality elements which was obtained during
analysis;

— medium when the values of at least two parameters for physico-
chemical quality elements which were obtained during analysis indicate a
poorer ecological status and belong to the same ecological status class.

Quality criteria (general physico chemical parameters) for classification of river
water bodies and heavily modified river water bodies are provided in Table 11.

Table 11. Quality criteria for classification of river water bodies and heavily
modified river water bodies (general physico chemical parameters).

Referen | Criteria for classification of ecological status of river water bodies (general
Paramete WB ce physico chemical parameters)
r type conditio
ns High Good Moderate Bad Poor

Nn?;'/'}" 1-5 | 0,90 <1,30 1,30-2,30 2,31-4,50 | 4,51 -10,00 >10,00
N;Z_/'T' 1-5 | 0,06 <0,10 0,10-0,20 0,21-0,60 0,61-1,50 >1,50
No, mg/l | 1-5 | 1,40 <2,00 2,00-3,00 3,01-6,00 6,01-12,00 >12,00

Pn%'/'?' 1-5 | 0,03 <0,050 | 0,050-0,090 | 0,091-0,180 | 0,181-0,400 0,400
Po,mg/l | 1-5 | 0,06 | <0,100 | 0,100-0,140 | 0,141-0,230 | 0,231-0,470 >0,470

'?1'395/7" 1-5 | 1,80 <2,30 2,30-3,30 3,31-5,00 5,01-7,00 >7,00
0z, mg/l | Y 35 9,50 >8,50 8,50-7,50 7,49-6,00 5,99-3,00 <3,00
0n ma/l | 2 8,50 >7,50 7,50-6,50 6,49-5,00 4,99-2,00 <2,00

Full text of the Methodology for the Identification of the Status of Surface Water
Bodies (in Lithuanian) is provided in Annex 5.
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6.2 Latvia
The assessment of the ecological status of water bodies in Latvia is conducted
according to the Regulations of Cabinet of Ministers of Republic of Latvia:

e No. 858. Riga. 19.10.2004. Regulations about the characterisation of
typology, classification, quality criteria and determination of anthropogenic
load of surface water bodies (definition of water body types and the quality
criteria);

e No. 118. Riga. 12.03.2002. Regulations on surface water and groundwater
quality (definition of boundaries for priority substances and hazardous
substances in water and hazardous substances in biota for all water types,
quality standards for priority fish waters).

Ecological status is graduated into 5 quality classes: high (reference condition),
good, moderate, bad and very bad. Biological, physically-chemical and
hydromorphological criteria (quality elements) are used. If the quality elements
show different ecological quality, the lowest assessment (one - out all - out
approach) is used for the final assessment of ecological status of the water body.
At present the quality class boundaries for biological elements do not correspond
to accepted typology and classification and are descriptive. The classification of
the ecological status is provisional for all water bodies.

The ecological status is assessed using monitoring data (additionally also other
long term data sets), modelling approach, and anthropogenic load to water body.
Criteria for the reference condition were developed using monitoring data,
modelling approach, combination of both two approaches, or if it was not possible
using mentioned methods, using expert judgement.

For the 15t River basin management cycle (2010-2015) assessment of the water
body provisional ecological state was done only according to the class boundaries
of the chemical parameters (O, (mg/l), BSPs (mg/l), N/NH4* (mg/l), Nwt (mg/l),
Pt (mg/l)) and Saprobity index (based on benthic macroinvertebrate
communities).

Quality criteria for classification water bodies and heavy modified river water
bodies are provided in Tables 11- 17.

Table 12. Quality criteria for surface water bodies and heavy modified river water
bodies. Type 1: small rhitral type streams.

High Good Moderate Poor Bad
02 (mg/D) >8 6.0 - 8.0 4.0-6.0 2.0-4.0 <2
BSPs (mg/l) <2.0 2.0-2.5 2.5-3.0 3.0-3.5 > 3.5
N/NH4* 0.09 0.09 - 0.12 0.12 - 0.15 0.15-0.18 > 0.18
(mg/l)
Ntot (mg/I) <1.5 1.5-2.0 2.0-2.5 2.5-3.0 >3.0
Pwot (Mg/1) <0.04 0.04 - 0.065 | 0.065 - 0.090- > 0.115

0.090 0.115

Saprobity <1.8 1.8-2.0 2.0-2.3 2.3-2.7 >2.7
index
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Table 13. Quality criteria for surface water bodies and heavy modified river water
small potamal type streams.

bodies. Type 2:

High Good Moderate Poor Bad
02 (mg/D) >7 5.0-7.0 3.0-5.0 1.0 -3.0 <1
BSPs (mg/l) <2.0 2.0-3.0 3.0-4.0 4.0-5.0 > 5.0
N/NH4* (mg/l) | <0.1 0.1 -0.16 0.16 -0.24 |0.24-0.32 | >0.32
Ntot (mg/I) <1.5 1.5-2.5 2.5-35 3.5-4.5 >4.5
Pwot (Mg/1) <0.045 0.045 - 0.090 - 0.135 - > 0.180

0.090 0.135 0.180

Saprobity <2.0 2.0-2.3 2.3-2.7 2.7-3.0 >3.0
index

Table 14. Quality criteria for surface water bodies and heavy modified river water
bodies. Type 3: Medium-sized rhitral type streams

High Good Moderate Poor Bad
02 (mg/D) >8 6.0 - 8.0 4.0 -6.0 2.0-4.0 <2
BSPs (mg/) <2.0 2.0-2.5 2.5-3.0 3.0-3.5 > 3.5
N/NH4* (mg/l) | <0.09 0.09-0.12 |0.12-0.15 |0.15-0.18 > 0.18
Ntot (mg/I) <1.8 1.8-2.3 2.3-2.8 2.8-3.3 >3.3
Pwot (Mg/1) <0.05 0.05 - 0.075 - 0.100- > 0.125

0.075 0.100 0.125

Saprobity <1.8 1.8-2.0 2.0-2.3 2.3-2.7 >2.7
index

Table 15. Quality criteria for surface water bodies and heavy modified river water
bodies. Type 4: Medium-sized potamal type streams

High Good Moderate Poor Bad
02 (mg/Dh) >7 7.0-5.0 3.0-5.0 3.0-1.0 <1
BSPs (mg/l) <2.0 2.0-3.0 3.0-4.0 4.0-5.0 > 5.0
N/NH4* (mg/l) | <0.16 0.16 - 0.24 | 0.24-0.32 |0.32-0.40 >0.40
Ntot (mg/I) <2 2.0-3.0 3.0-4.0 4.0-5.0 >5.0
Pwot (Mg/1) <0.06 0.06 - 0.090 - 0.135 - > 0.180

0.090 0.135 0.180

Saprobity <2.0 2.0-2.3 2.3-2.7 2.7-3.0 >3.0
index

Table 16. Quality criteria for surface water bodies and heavy modified river water

bodies. Type 5: Large rhitral type rivers.

High Good Moderate Poor Bad
02 (mg/D) >8 6.0 - 8.0 4.0 -6.0 2.0-4.0 <2
BSPs (mg/) <2.0 2.0-2.5 2.5-3.0 3.0-3.5 > 3.5
N/NH4* (mg/l) | 0.09 0.09-0.12 |0.12-0.15 |0.15-0.18 > 0.18
Ntot (mg/I) 1.8 1.8-2.8 2.8-3.8 3.8-4.8 >4.8
Pwot (Mg/1) <0.04 0.04 - 0.065 - 0.090- > 0.115

0.065 0.090 0.115

Saprobity <2.0 2.0-2.3 2.3-2.7 2.7-3.0 >3.0
index
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Table 17. Quality criteria for surface water bodies and heavy modified river water
bodies. Type 6: Large potamal type rivers.

High Good Moderate Poor Bad
02 (mg/D) >7 5.0-7.0 3.0-5.0 1.0 -3.0 <1
BSPs (mg/I) <2.0 2.0-3.0 3.0-4.0 4.0-5.0 > 5.0
N/NH4* (mg/l) | < 0.1 0.1 -0.16 0.16 -0.24 |0.24-0.32 | >0.32
Ntot (mg/I) <1.8 1.8-2.8 2.8 -3.8 3.8 -4.8 >4.8
Pt (Mg/1) <0.045 0.045 - 0.090 - 0.135 - > 0.180

0.090 0.135 0.180

Saprobity <2.25 2.25-2.5 2.5-2.75 2.75-3.0 >3
index

6.3 Comparative analysis and recommendations

Lithuanian and Latvian systems for assessment of ecological status have some
similarities and differences. The main similarity is that the same general physico-
chemical variables are used in ecological status classification. In addition, the
data on benthic invertebrates is used for river status assessment in both
countries. However, the spectrum of general physico-chemical variables in
Lithuanian system is greater (N-NOs and P-PO4 are additionally used), the ranges
of values of physico-chemical variables per status classes are different, and
countries use different benthic invertebrate based indices for status assessment
(Latvia - Saprobic Index, Lithuania - Danish Stream Fauna Index). Lithuanian
system also uses Lithuanian fish index (LFI) as biological variable, and
hydromorphological quality elements play an important role in establishment of
ecological status of rivers. Both these metrics (fish and hydromorphology) are
missing in Latvian system. There are also differences in the classification rules:
Latvian system strictly follows “one out - all out” principle (worst case scenario),
while Lithuanian system allows some deviation of some metrics in certain
situations (do not strictly follows “one out - all out” principle); or, in case of
significant mismatch of the status according to biological elements and
supporting physico-chemical elements, the status of the site is not classified at all
and measurements have to be repeated.

Therefore, river ecological status assessment systems, which are currently in use
in Lithuania and Latvia, may ascribe the same river stretch to different ecological
status class. In order to get comparable status assessment results, both systems
have to be tested on the same sites (on the same data), and the causes of the
mismatch in status assessment have to be identified. Such approach would allow
identifying strength and weakness of the systems, developed in different
countries, and would give the background for further intercalibration.
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ANNEX 1. Lithuanian methods for assessment of
biological quality elements: macroinvertebrates

PATVIRTINTA
Lietuvos Respublikos aplinkos ministro
2003 m. gruodzio 24 d. jsakymu Nr. 708

MAKROZOOBENTOSO TYRIMO METODIKA
PAVIRSINIO VANDENS TELKINIUOSE

LAND 57-2003

1. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. DI1-351 (nuo
2005 m. rugpjicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Taikymo sritis

Siame normatyviniame dokumente pateikiama pavirSinio vandens telkiniy
makrozoobentoso méginiy paémimo, tyrimo ir indeksy skai¢iavimo metodika.

Makrozoobentosas yra labai svarbus vertinant pavirSinio vandens kokybe. Didéjant
uzterStumui, iSnyksta oligosaprobinés rasys, prisitaikiusios gyventi deguonies prisotintame
vandenyje, o jas pakeicia polisaprobai, kurie gali gyventi didelio uzter§tumo salygomis ir
tenkintis minimaliu deguonies kiekiu. Dugno nuosédose didele reikSme turi alfa-
mezosaprobiniai ir polisaprobiniai organizmai.

Makrozoobentosui priklauso labiausiai vandens uzterSimui atsparios bionty grupés —
mazaserés zieduotosios kirmélés (oligochetai) ir moliuskai, taciau pastarieji ne visi ir ne
visada gali parodyti tikslig vandens telkinio kokybe, kadangi tvirtas kiautas gali juos apsaugoti
nuo aplinkos uztersimo.

Daugelio vandenyje gyvenanciy vabzdziy lervos (ankstyviy, laSaly, apsiuvy,
chironomidy) yra labai geri vandens kokybe atspindintys indikatoriai ir gali gyventi tik tam
tikrame biotope, esant tam tikram uzterStumui.

2. Normatyvinés nuorodos

2.1. LST 1426:1996. Vandens savybés. Terminai ir apibréZimai.
2.2. LST EN 25667-2:2001. Vandens kokybé. Méginiy émimas. 2 dalis. Nurodymai,
kaip imti méginius (ISO 5667-2:1991).
2.3. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo Nr. DI1-620
(nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija
LST EN ISO 5667-3:2006. Vandens kokybé. Méginiy émimas. 3 dalis. Nurodymai, kaip
konservuoti ir tvarkyti vandens méginius (ISO 5667 — 3:2003).
2.4. LST EN 27828:2000. Vandens kokybé. Biologiniy éminiy émimo metodika.
Nurodymai, kaip iSgriebti bentalés makrobestuburiy pavyzdzius (ISO 7828:1985).
2.5. Lietuvos HN 23:2001. Kenksmingy cheminiy medziagy koncentracijy ribinés
vertés darbo aplinkos ore. Bendrieji reikalavimai.
2.6. LST EN ISO 3696:1996. Analizés vanduo. Apibiidinimas ir bandymo metodai.
2.7. LST EN ISO 8689-1:2000. Vandens kokybé. Biologin¢ upiy klasifikacija. 1dalis.
Nurodymai, kaip interpretuoti biologinés kokybés duomenis, gautus tiriant bentosinius
stambiuosius bestuburius (ISO 8689-1:2000).
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2.8 LST EN 28265:2000. Vandens kokybé. Kiekybiniy imtuvy makrobestuburiams
nuo sekliy gelyjy vandeny dugno iSgriebti konstrukcija ir naudojimas (ISO 8265:1988).

2.9. LST EN ISO 9391:2000. Vandens kokybé¢. Makrobestuburiy pavyzdziy émimas
giliuose vandenyse. Nurodymai, kaip naudoti kolonijy, kokybinius ir kiekybinius pavyzdziy
imtuvus (ISO 9391:1993).

2.10. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo
Nr. D1-620 (nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija

LAND 70-2005 ,,Vandens kokybé. Biologiniy éminiy émimo metodika. Nurodymai,
kaip imti bentalés makrobestuburiy méginius®, patvirtintas Lietuvos Respublikos aplinkos
ministro 2005 m. gruodzio 28 d. jsakymu Nr. D1-649  (Zin., 2006, Nr. 6-226).

2.11. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo

Nr. D1-620 (nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija

LAND 71-2005 ,,Vandens kokybe. Kiekybiniy émikliy bentalés makrobestuburiams nuo
akmeningo sekliy gélyjy vandeny dugno imti konstrukcija ir naudojimas®, patvirtintas
Lietuvos Respublikos aplinkos ministro 2005 m. gruodzio 28 d. jsakymu Nr. D1-649 (Zin.,
2006, Nr. 6-226).

2.12. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo

Nr. D1-620 (nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija

LAND 72-2005 ,Vandens kokybé. Makrobestuburiy meéginiy émimas giliuose
vandenyse. Nurodymai, kaip naudoti kolonizacinio tipo, kokybinius ir kiekybinius méginiy
émiklius®, patvirtintas Lietuvos Respublikos aplinkos ministro 2005 m. gruodzio 28 d.
jsakymu Nr. D1-649 (Zin., 2006, Nr. 6-226).

3. Terminai ir apibréZimai

3.1. Pavirsinis vanduo — Zemés pavirSiumi tekantis arba stovintis vanduo.

3.2. Makrozoobentosas — pavir§inio vandens telkiniy dugne ar priedugniniame
sluoksnyje gyvenantys didesni negu 2-3 mm, gyviinai.

3.3. Biotopas — sausumos ar akvatorijos plotas, kuriam biidingi tam tikri geografiniai,
abiotiniai ir biotiniai visiskai nattral@s ar pusiau nattrals aplinkos poZymiai.

3.4. Biocenoz¢ — sausumos arba vandens baseino plote gyvenanciy augaly, gyviny ir
mikroorganizmy visuma, tarp kuriy nuolat vyksta medziagy ir energijos apytaka ir yra
susiformave palyginti pastovis tarpusavio santykiai bei rySiai.

3.5. Biomasé — vienos organizmy raisies, risiy grupés ar visos bendrijos individy masé,
tenkanti ploto ar tiirio vienetui; daZniausiai isreiskiama g/m?, g/m?, kg/ha drégnos ar sausos
medziagos.

3.6. Méginio fiksavimas — tiriamyjy meéginio savybiy iSsaugojimas, pridedant
fiksavimo reagenty.

3.7. Ksenosaprobinés riiSys — organizmy rusys, gyvenancios labai $variuose arba
organinémis medZiagomis neuZzterStuose vandenyse.

3.8. Oligosaprobinés risys — organizmy rusSys, gyvenancios Svariuose arba mazai
organinémis medZiagomis uzterStuose vandenyse.

3.9. Mezosaprobinés riiSys — organizmy rusys, gyvenanc¢ios vidutinis$kai organinémis
medziagomis uZterStuose vandenyse.

3.10. Polisaprobinés rii§ys — organizmy rusys, gyvenancios labai organinémis
medziagomis uZterStuose vandenyse.

3.11. Taksonas — sistematin¢ (taksonoming) kategorija, apimanti giminingy organizmy
grupe; augaly, gyviny arba gryby sistematikos vienetas: riiis, gentis, Seima, klasé ir t. t.

3.12. Saprobiskumas — organizmy geb¢jimas gyventi organinémis medziagomis
uzterStuose vandenyse.
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3.13. SaprobiSkumo indeksas (S) — skaitmeninis dydis vandens telkinio biocenozei
apibudinti, vartojamas telkinio biologinei kokybei nurodyti.
3.14. Saprobinis valentingumas — ruSies geb¢jimo prisitaikyti prie aplinkos salygy
laipsnis.
3.15. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Dumblas — labai smulkios minkstos nuosédos jury, ezery, upiy dugne. 30-50 % jo
daleliy yra mazesnio kaip 0,01 mm skersmens;
3.16. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Rieduliai — apgludintos kiety uolieny nuotrupos, kuriy skersmuo didesnis kaip 6 cm;
3.17. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Smélis — biri nuosédiné nuotrupiné uoliena, susidariusi i§ apgludinty arba kampuoty
mineraly griideliy, kuriy skersmuo — 0,1-1 mm;
3.18. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Zvirgzdas — gamtiniy uolieny apskriti grideliai, kuriy matmenys yra nuo 4 iki 60 mm;
3.19. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Upé — natiirali vandens tékme, nuolatos arba su pertriikiais tekanti i§grauzta vaga link
vandenyno, jiiros, ezero, idubos, pelkés ar kito vandentakio;
3.20. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Kokybinis méginys — méginys, imamas dugno graibstu ,,spyrio arba stimimo metodu
makrozoobentoso risings jvairovés nustatymui;
3.21. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. DI1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Kiekybinis meéginys — meéginys, imamas jvairiy konstrukcijy dugno semtuvais arba
dragomis su fiksuotu apimamuoju dugno plotu, makrozoobentoso gausumo ir biomasés
nustatymui.
3.22. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Séklius (réva) — seklus, 1S sgnasy sudarytas upés vagos ruozas, kurj vieng nuo kito skiria
gilesni vagos ruozai — sietuvos;
3.23. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. DI1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Slenkstis — trumpas upés vagos ruozas, turintis didelj nuolydj ir verzlig tekme;
3.24. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo
Nr. D1-620 (nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija
Pusiau kiekybinis méginys — méginys, imamas dugno graibstu ,,spyrio* arba stimimo
metodu i§ salyginai fiksuoto ploto makrozoobentoso rii§inés jvairovés, gausumo ir biomases
nustatymui,
3.25. Lietuvos Respublikos aplinkos ministro 2010 m. lapkricio 24 d. jsakymo
Nr. D1-943 (nuo 2010 m. gruodzio 3 d.) (Zin., 2010, Nr. 141-7226) redakcija
Zoobentosas — gyviny, gyvenanciy gélyjy ir jliriniy vandeny dugne, visuma.

4. Principas

Didéjant uzterStumui, iSnyksta oligosaprobings riiSys, prisitaikiusios gyventi deguonies
prisotintame vandenyje, o jas pakeiCia polisaprobai, kurie gali gyventi didelio uZzter§tumo
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salygomis ir tenkintis minimaliu deguonies kiekiu. Dugno nuosédose nenuginc¢ijamg reikSme
turi alfa-mezosaprobiniai ir polisaprobiniai organizmai.

Makrozoobentosui priklauso labiausiai vandens uzterSimui atsparios bionty grupés —
mazaserés zieduotosios kirmélés (oligochetai) ir moliuskai, taciau pastarieji ne visi ir ne
visada gali parodyti tikslig vandens telkinio kokybe, kadangi tvirtas kiautas gali juos apsaugoti
nuo aplinkos uztersimo.

Daugelio vandenyje gyvenanciy vabzdziy lervos — ankstyviy, lasaly, apsiuvy,
chironomidy — yra labai geri vandens kokybe atspindintys indikatoriai ir gali gyventi tik tam
tikrame biotope, esant tam tikram uzterStumui.

Biologiskai jvertinant pavirSinio vandens telkinio kokyb¢ naudojami jvairtis metodai:
R. Pantle ir H. Buck indikatoriniy organizmy metodas, biotinio (Trento) indekso metodas bei
jvairios §io metodo modifikacijos, BMWP — ASPT (baly skai¢iaus vidurkis pagal taksonus)
baly sistemos metodas ir kt. (2.7).

5. Reagentai ir medZiagos
Biitina naudoti tik apibréZtos analizinés kvalifikacijos reagentus.

5.1. etanolis, etilo alkoholis (CH3CH2OH), 96 tiirio %;
5.2. formalinas, 40 % stabilizuotas formaldehido tirpalas;
5.3. glicerinas;

5.4. kedro aliejus, skirtas mikroskopavimui.

6. Naudojama jranga, prietaisai ir indai

6.1. Mikroskopas, didinantis iki 1000 karty;
6.2. binokuliarinis mikroskopas, didinantis iki 100 karty;
6.3. torsioninés svarstyklés (iki 500 mg);
6.4. analitinés svarstyklés (iki 120 g);
6.5. objektiniai stikleliai (2 mm storio);
6.6. dengiamieji stikleliai (0,17 mm storio);
6.7. pincetai,
6.8. Petri 1ékstelés;
6.9. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
stikliniai arba polipropileniniai placiagurkliai indai (0,5-3 1 talpos) su sandariai
uzdaromais ar uzsukamais dangteliais;
6.10. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
stikliniai buteliukai arba polipropileniniai indeliai (5, 10, 20, 50, 100, 200 ml talpos) su
sandariais kams§ciais;
6.11. plokS¢iadugné balta lekste;
6.12. pipetés;
6.13. preparavimo adatos;
6.14. batisto audinys, servetélés;
6.15. filtrinis popierius;
6.16. pergamentinis popierius;
6.17. lipni juosta;
6.18. kartoninis popierius;
6.19. dugno semtuvas — Birge-Ekmano, Ponaro, Petersono, Stanginis Gr-91 arba kitos
konstrukcijos (2.9);
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6.20. rankinis tinklelis (2.4) arba jvairiy konstrukcijy dragos (2.9);
6.21. plovimo tinklelis (2.4);
6.22. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
kibiras arba vonel¢ bei vonelé skylétu dugnu;
6.23. piestukas.

7. Darbu sauga

Atliekant tyrimus privaloma vadovautis bendraisiais ir specialiaisiais darby saugos
reikalavimais.

8. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351 (nuo
2005 m. rugpjicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Méginio émimo seka

8.1. Indy paruoSimas

Makrozoobentoso méginiy émimui naudojami 0,5° 1 talpos sandariai uzdaromi stikliniai
arba polipropileniniai indai su dangteliais. ISrinkti ir uzfiksuoti méginiai laboratorijoje laikomi
5-200 ml talpos indeliuose. Indai turi biiti kruopsciai iSskalauti vandeniu.

8.2. Makrozoobentoso méginiy émimo viety parinkimas

Mazose (kur upés plotis méginiy émimo vietoje nevirSija 10 m), srauniose (kur upés
sroves greitis yra 0,1 m/s arba didesnis) ir negiliose (kur upés vidutinis gylis nevirSija 1 m)
upése imami 5 méginiai per visg upés ploti 1§ skirtingy biotopy (smélio, zvirgzdo, rieduliy,
dumblo, augalais apaugusios dugno dalies ir pan.). Rekomenduojama, kad nors vienas
meéginys blty paimtas upés s¢kliuje (révoje) arba slenkstyje.

Didelése (kur upés plotis méginiy émimo vietoje virSija 10 m) ir giliose (kur upés
vidutinis gylis virSija 1 m) upése 5 meginiai imami upés pakranté¢je 10-20 m atkarpoje i$
skirtingy biotopy (smélio, zvirgzdo, rieduliy, dumblo, augalais apaugusios dugno dalies ir
pan.).

Makrozoobentoso méginiai imami tose vietose, kuriose vertinama ir upiy buveiniy
kokybé¢. Nerekomenduojama méginius imti po tiltais, nuo liepty, pliazuose, uzutekiuose bei
tose vietose, kur néra vandens tékmés. Geriausia méginius imti ten, kur srovés greitis yra
didesnis, pvz., slenksciuose.

8.3. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo Nr. DI1-620
(nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija

Makrozoobentoso kokybiniy ir pusiau kiekybiniy méginiy émimas ,,spyrio*

metodu.

Srauniose upése ir upelivose, kur vandens srovés greitis yra 0,1 m/s arba didesnis ir
kur dugnas paprastai padengtas sméliu, zZvirgzdu, rieduliais, kokybiniai ir pusiau kiekybiniai
makrozoobentoso méginiai imami ,,spyrio“ metodu.

D¢l to kiekvienoje upés ar upelio méginiy émimo vietoje, jei jmanoma, parenkami
5 skirtingi biotopai, i§ kuriy ir paimama po vieng méginj, jei néra 5 skirtingy biotopy, imami
5 méginiai i§ upéje esamy biotopy.

Rekomenduojama srauniose, negiliose ir mazose upése imti 5 méginius i§ skirtingy
biotopy per visg upés plot;.

Didelése, giliose ir srauniose upése rekomenduojama méginius imti pakrantéje,
10-20 m atkarpoje, i8 skirtingy biotopy. Méginiai imami kylant aukStyn upe pries srovg.

Imant kokybinj ar pusiau kiekybinj makrozoobentoso méginj, graibstas nuleidziamas
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ant dugno ir jo anga nukreipiama prie§ srove. Méginj imantis specialistas atsistoja Salia
graibsto ir gruntg judina péda 25 cm graibsto rémelio plotyje ir iki 40 cm atstumu nuo graibsto
angos taip, kad pakilusios nuosédos su jose esanciais makrozoobentosiniais organizmais
patekty j graibsto tinklelj. Péda judinama vieng minutg. Po to graibstas, keliant jj prie$ srove,
atsargiai iStraukiamas 1§ vandens. Tokiu bidu dugno nuosédos su jose esanciais
makrozoobentoso organizmais sukdamosi suplaukia j graibsto tinklelj.

Srovés kryptis

.
i

(T D

A0 em
P

1 pav. Makrozoobentoso kokybiniy ir pusiau kiekybiniy méginiy ¢émimas ,,spyrio*
metodu, sujudinant dugno nuosédas graibsto plote (apie 40 cm prie§ graibsto anga).

Paémus méginj, graibsto tinklelio turinys atsargiai iSkratomas j plovimo tinklelj, jdéta |
vonelg skylétu dugnu, ir tik po to imamas kitas méginys i§ kito biotopo. Kokybiniam ir pusiau
kiekybiniam tyrimui sudétinis méginys imamas i$ 1-5 skirtingy biotopy (pusiau kiekybiniam
— 5 méginiai), nurodant etiket¢je ir lydimajame lape, i$ kokiy ir keliy grunty buvo semta;

8.4. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo Nr. DI1-620
(nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija

Makrozoobentoso kokybiniy ir pusiau kiekybiniy méginiu émimas graibsSto

stimimo metodu.

Létai tekanciose upése ir upeliuose arba stovinfiame vandenyje (kai srovés greitis
mazesnis nei 0,1 m/s), kur minkstas dugnas ir daug dumblo, kokybinis arba pusiau kiekybinis
méginys imamas stumiant graibSta prie§ srove po 40 cm, stengiantis mégini paimti i$
5 skirtingy biotopy 10-20 m tiriamo upés ruozo atkarpoje arba skersai per visg upés plotj, jei
up¢ siaura. Parenkami 5 skirtingi biotopai, i§ kuriy ir paimama po vieng meéginj, jei néra
5 skirtingy biotopy, imami 5 méginiai i§ up¢je esamy biotopy, nurodant etiketéje ir
lydimajame lape, i§ kokiy ir keliy biotopy buvo semta.

8.5. Makrozoobentoso kiekybiniy méginiy émimas dugno semtuvais

Kiekybiniam makrozoobentoso surinkimui naudojami prietaisai yra jvairiy
konstrukcijy dugno semtuvai, pvz., Birge-Ekmano, Ponaro (2.9), Petersono konstrukcijy,
Stanginis GR-91, su fiksuotu apimamuoju dugno plotu. Universalaus prietaiso, pritaikyto visy
biotopy dugno nuosédoms semti, néra.

Upése (iki 1,0 m gylio) méginiai dugno semtuvu semiami rankiniu biidu Stangos
pagalba, o ezeruose, didelése upése ir kituose vandens telkiniuose semtuvas nuleidziamas i§
valties naudojant mechaninj sverta.

8.6. Méginiy iSplovimas

Kiekvienas i§ 5 méginiy, surinkty ,,spyrio” ar graibSto stimimo metodu i§ pradziy
iSplaunami graibsto tinklelyje, iSimant didelius riedulius ir Sakas, prie§ tai juos apiplaunant
tinklelyje ir nurenkant prie jy prisitvirtinusius makrozoobentosinius organizmus. Po to
meéginio turinys i§ graibsto tinklelio patalpinamas j plovimo tinklel; ir dar karta gerai
iSplaunamas.
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Kiekybiniy méginiy, pasemty jvairiais dugno semtuvais, dugno nuosédos (atidarant
dugno semtuvo angg) iSpilamos ] kibirg arba vonele su vandens telkinio vandeniu ir jame
semtuvas nuplaunamas. Apziilirima ar ant prietaiso sieneliy neliko makrozoobentosiniy
organizmy. Po to visas turinys i$ kibiro (vonelés) iSpilamas j plovimo tinklelj ir, ji pamerkus }
vandens telkinio vandenj, plaunama tol, kol visos smulkios dumblo ir smélio dalelés gerai
iSplaunamos.

Graibstas ir plovimo tinklelis, pries jy panaudojimg kitoje tyrimy vietoje, apziiirimas ar
neliko gyviiny ir kruopsciai iSplaunamas.

8.7. Méginio fiksavimas

I$plautas méginys jdedamas j 0,5° 1 talpos inda, fiksuojamas 4 % formalinu arba 96 %
etanoliu (etilo alkoholiu) ir sandariai uzdaromas dangciu.

Nefiksuoti makrozoobentoso meéginiai gali buti laikomi iki 48 wval. 2-8°C
temperattroje. Nefiksuoti makrozoobentoso méginiai Saldytuve nedelsiant turi biiti vezami |
laboratorijg arba iSrenkami ant kranto.

8.8. Méginio rinkimas pincetu

Po makrozoobentoso méginiy paémimo ,spyrio® arba graibSto stimimo metodu
meéginys renkamas pincetu. IS vandens telkinio dugno atsargiai i§imti rieduliai arba medziy
Sakos sudedami j vonele ir nuo jy 10-15 min pincetu renkami makrozoobentosiniai organizmai
12050 ml talpos indelj, kuriame yra jpiltas 96 % etanolis (etilo alkoholis).

8.9. Sudétinio méginio paruoSimas
Indelis su renkamuoju méginiu jdedamas j tos pacios tyrimo vietos 0,5° 1 talpos inda su
jame esanciu ,,spyrio* ar graibsto stimimo biidu paimtu méginiu.

8.10. Méginio etiketavimas

I polipropileninius indus bei j 20-50 ml indelius jdedamos ant pergamentinio
popieriaus pieStuku uzraSytos etiketés, kuriose turi buti nurodyti Sie duomenys:

1. vandens telkinio pavadinimas;

2. méginio émimo vieta;

3. kiekybinio ar kokybinio prietaiso pavadinimas, kiek karty juo paimta;

4. data;

5. gylis;

6. dugno nuosédy tipas.

Meéginio etiketés raSymo pavyzdys:
Neris
a. Vilniaus m. (auksc¢iau Vilniaus miesto)
Graibstas
2005-05-15
0,5m
smélétas

8.11. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo
Nr. D1-620 (nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija

Meéginio paruoSimas saugojimui ir saugojimas.

Prie vandens telkinio uZfiksuotas méginys laboratorijoje kruops$¢iai perplaunamas
vandeniu po kranu, padalijamas j keturias dalis, i§ kuriy viena, dvi dalys ar visas méginys
(priklausomai nuo tyrimo tiksly) nedidelémis porcijomis pilami ] ploks¢iadugne lekste,
uzpilant vandeniu. Kokybiniam méginiui skirtingy taksony atstovai, o pusiau kiekybiniam
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méginiui — visi organizmai pincetu iSrenkami i 5-200 ml stiklinius ar polipropileninius
indelius ir fiksuojami 96 % etanoliu.
UZzfiksuoti makrozoobentoso méginiai gali biiti saugojami metus.

9. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. DI1-351 (nuo
2005 m. rugpjicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Méginio tyrimo seka

9.1. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo Nr. DI1-620
(nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija

Kokybiniy, pusiau kiekybiniy ir kiekybiniy méginiy taksonuy nustatymas

Fiksuoto méginio turinys iSpilamas j Petri 1€kstele. Joje makrozoobentosiniai organizmai
pirmiausia plika akimi, o po to, naudojantis binokuliariniu stereoskopiniu mikroskopu,
didinanciu iki 100 karty, suskirstomi | sistematines grupes.

Makrozoobentoso individai pirmiausia, naudojant binokuliarinj stereoskopinj
mikroskopa, apibudinami iki reikiamo taksono, o individo raSiai nustatyti i§ jo smulkiy
organoidy gaminamas preparatas ir tiriamas mikroskopu (padidinimas iki 1000 karty).
Taksonai identifikuojami, naudojantis vadovais-apibudintojais [2, 13-16, 18-20]. Gali buti
naudojami ir kiti vadovai-apibiidintojai.

Nustacius taksonus, jy pavadinimai jraSomi ] pasirinktos formos blanka Suskai¢iuoja,
kiek taksony rasta tiriamajame méginyje.

9.2. Gausumo ir biomasés nustatymas kiekybiniame makrozoobentoso méginyje

9.2.1. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo
Nr. D1-620 (nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija
Makrozoobentoso gausumo nustatymas
Naudojant binokuliarinj mikroskopa, suskaiiuojami kiekvieno nustatyto taksono
individai. Kiekviename méginyje rasta bendra visy riSiy organizmy kiekiy suma
apskai¢iuojama kvadratiniam metrui ir i$reiskiama vnt./m? [17]. Skai¢iuojama, atsizvelgiant j
dugno semtuvo apimamaji dugno plota, pagal formule:

k=1/nx 10000 cm,

kur:

k — koeficientas, i$ kurio dauginsime méginyje rasty individy skaiciy ar jy biomasg;

n — prietaiso apimamasis dugno plotas. Pavyzdziui,

Birge-Ekmano dugno semtuvo apimamasis dugno plotas (n) yra 225 cm?. Jei juo
pasemta vieng karta, tai:

k =1/225 x 10000 cm = 44,4.

Gautg skaiciy (k = 44,4) dauginame 1§ bendro méginyje rasty individy skaiciaus ar jy
biomases.

9.2.2. Makrozoobentoso biomasés nustatymas

Makrozoobentoso biomas¢ nustatoma svérimo budu. Atskiry taksony organizmai
nusausinami, dziovinami (1-5 min) ant filtrinio popieriaus ir sveriami torsioninémis
svarstyklémis, didesni — analitinémis svarstyklémis 1 mg tikslumu.

Jei méginiai buvo uzfiksuoti formalinu, taksony organizmai turi buti sveriami tik po
3 meénesiy, kai nusistovi pastovus jy svoris, kuris tikrgjj svori virsija tik keliais procentais.
Gautg méginio individy svorj apskai¢iuojame 1 m-2.
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91, Lietuvos Respublikos aplinkos ministro 2010 m. lapkricio 24 d. jsakymo Nr. D1-943
(nuo 2010 m. gruodzio 3 d.) (Zin., 2010, Nr. 141-7226) redakcija
Zoobentoso vidutinio ruSiy skaifiaus ekologinés kokybés santykio (EKS)
apskaiciavimas.
Zoobentoso vidutinio rusiy skaiciaus EKS apskaiciuojamas pagal formulg:

EKS = R/RC,

kur:

R — tyrimy vietoje nustatytas makrozoobentoso vidutinis rusiy skaiCius méginyje,
vnt./méginyje;

RC — vandens telkinio tipui nustatyta zoobentoso vidutinio rii$iy skaiciaus etaloniné
verté, nurodyta PavirSiniy vandens telkiniy tipy etaloniniy salygy aprase, patvirtintame
Lietuvos Respublikos aplinkos ministro 2005 m. geguzés 23 d. jsakymu Nr. D1-256 (Zin.,
2005, Nr. 69-2481; 2010, Nr. 128-6563).

Zoobentoso vidutinio rusiy skai¢iaus EKS gali svyruoti nuo 0 iki 1. Jeigu apskaiciuotas
EKS yra didesnis uz 1, jis yra prilyginamas 1.

10. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Indeksy skaic¢iavimas vandens kokybés jvertinimui pagal makrozoobentosa

10.1. R. Pantle ir H. Buck indikatoriniy organizmy metodas

Vienas i§ metody, naudojamas vandens kokybei nustatyti, yra R. Pantle ir H. Buck
indikatoriniy organizmy metodas, modifikuotas V. Sladeceko [7, 8].

Pagal §j metoda tyrimo rezultatai iSreiSkiami skai¢iumi ir leidzia palyginti tarpusavyje
ivairiy vandens telkiniy kokybés bukle.

Saprobiskumo indekso (S) nustatymui reikia zinoti kiekvienos méginyje rastos rusies
indikatoring reikSme¢ ir jos sutinkamumo daznumg tiriamajame meéginyje. Indikatorinés
individy reikSmés (s) nustatomos naudojantis saprobiniy organizmy sgrasais [21, 22], o rusies
sutinkamumo daznumas (h) apskaiciuojamas, naudojantis SeSiy pakopy sutinkamumo
daznumo skale (1 lentelé).

Indikatoriniy raSiy sutinkamumo daznumo skalé

1 lentelé
Risies sutinkamumo Santykinis vienos riiSies individy skaicius Risies sutinkamumo
daznumas nuo bendro individy skaiciaus, iSreikstas daznumas, h
procentais, %
Labai retai <1 1
Retai 2-3 2
Neretai 4-10 3
Daznai 11-20 5
Labai daznai 21-40 7
Masiskai 41-100 9
Saprobiskumo indeksas (S) skaic¢iuojamas pagal formulg:
2 (s xh)
S= ,
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2h

kur:
s — indikatorinio organizmo saprobinis valentingumas;
h — indikatorinio organizmo sutinkamumo daznumas.

Saprobiskumo indeksas (S) apskaiciuojamas 0,01 dalies tikslumu. Pagal méginio
saprobiSkumo indeksg nustatoma vandens telkinio ar tirtos vietos saprobiSkumo zona

(2 lentele).

Saprobiskumo zony lentelé

2 lentele
Saprobiskumo zona Saprobinio indekso skaitinés reikSmés
Ksenosaprobiné (x) nuo 0 iki 0,50
Oligosaprobiné (o) nuo 0,51 iki 1,50
Beta-mezosaprobing () nuo 1,51 iki 2,50
Alfa-mezosaprobiné (o) nuo 2,51 iki 3,50
Polisaprobiné (p) nuo 3,51 iki 4,00

10.2. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo
Nr. D1-620 (nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija
Biotinio (Trento) indekso metodas pagal Vudivisa

Biotinis (Trento) indekso metodas yra pasiiilytas F. Vudiviso, atlikus bandymus Trento
up¢je Didziojoje Britanijoje [11, 17]. Jis apima atskiry taksony rasiy sudéti bei jvairiy faunos
rusiy kitimg terSimo sglygomis ir iSreiSkiamas skaitmenine forma.

Biotinis (Trento) indeksas nustatomas pagal F. Vudiviso sudaryta lentele [9-12, 17],
kurioje pateikta labiausiai paplitusiy makrozoobentosiniy organizmy iSnykimo tendencija,
did¢jant uzterStumui.

Biotinio (Trento) indekso nustatymui naudojami duomenys pateikti 3 lenteléje:

Bestuburiy organizmy grupés, naudojamos biotinio (Trento) indekso nustatymui

3 lentele
Organizmai, turintys tendencija i$nykti Bendras rasty organizmy ,,grupiy‘ skaicius
dlde_] ant uzterStumui 0-1 | 2.5 ‘ 6-10 ‘ 11-15 | 16 +
Biotinis indeksas
Ankstyviy lervos daugiau negu 1 rasis - 7 8 9 10
tik 1 raisis - 6 7 8 9
Lasaly lervos daugiau negu 1 rusis' - 6 7 8 9
tik 1 rosis' - 5 6 7 8
Apsiuvy lervos daugiau negu 1 rusis? - 5 6 7 8
tik 1 rusis? 4 4 5 6 7
Gamarus auksCiau iSvardyty rusiy 3 4 5 6 7
nerasta
Asellus auksciau iSvardyty rasiy 2 3 4 5 6
nerasta
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Tubificidai ir (arba) | auksciau iSvardyty rasiy 1 2 3 4 -
(raudonos) nerasta

uody-triikliy lervos

Visy auksciau gali gyventi rasys nereiklios 0 1 2 - -
i8vardyty ,,grupiy“ iStirpusiam deguoniui (pvz.,

nerasta Eristalis tenax)

Pastaba: ! isskyrus Baetis rhodani;
2 jtraukiant Baetis rhodani

.....

sarase.
Organizmy grupés, naudojamos biotinio (Trento) indekso nustatymui:

Visos zinomos ploks¢iyjy kirméliy rusys (Plathelminthes),
kirmelés (Annelida), 1$skyrus genties Nais atstovus;
genties Nais atstovai;

visos zinomos déliy rusys (Hirudinea);

visos zinomos moliusky rasys (Mollusca);

visos zinomos veéziagyviy rusys (Crustacea);

visos zinomos ankstyviy rusys (Plecoptera);

visos zinomos lasaly gentys (Ephemeroptera), 18skyrus Baetis rhodani;
lasalas Baetis rhodani;

visos apsiuvy seimos (Trichoptera);

visos Zinomos didZiasparniy lervy rusys (Megaloptera);
Chironomidae Seima, iSskyrus Chironomus thummi;
uodo-triiklio lerva Chironomus thummi,

Simulidae $eima (masalai);

visos Zinomos musiy lervy rasys;

visos zinomos vabaly risys (Coleoptera — imago ir lervos);,
visos Zinomos vandens erkiy rasys (Hydracarina).

Nustacms rasty orgamzmq grupes, Jq jvairoveé jvertinama pagal tris kategorijas: ,,tik
viena rasis“, ,,daugiau, negu Vlena rasis“ ir ,,visy aukSCiau rasty rusiy nerasta“. Pagal
meéginyje rasty organizmy ,,grupiy” skai€iy ir raSin¢ jvairove nustatoma biotinio (Trento)
indekso skaitiné reik§mé.

Santykinio oligochety kiekio (SOK) nustatymas

Santykinis  oligochety kiekis iSreiSkiamas procentais (%) nuo bendro
makrozoobentosiniy organizmy skai¢iaus. SOK gali biiti naudojamas kaip papildomas rodiklis
kartu su Biotiniu (Trento) indeksu tikslesnei vandens telkinio klasei nustatyti [17].

10.3. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo Nr. D1-351
(nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija

Danijos indeksas upiy faunai (toliau — DIUF) metodas pagal Friberg'a

Ivairias biotinio (Trento) indekso metodo modifikacijas naudoja daugelis Europos Saliy;
Prancuzija (Duport z Margat 1983), Belgija (De Pauwz Vanhooven 1983), Airija (An Foras
Forbatha 1984), Liuksemburgas (Newman 1988) [5]. Europoje daZniausiai naudojamas
zemiau pateikiamas Danijos indeksas upiy faunai (DIUF).

Biotinj (Trento) indekso metoda Danijoje vietos saglygoms modifikavo Andersen et al.
[3, 4]. Tam buvo panaudoti makrobestuburiy méginiai, surinkti Viborgo apskrityje. Todél
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indeksas pavadintas Viborgo indeksu. Véliau §is indeksas buvo papildytas [3, 4] ir pavadintas
Danijos faunos indeksu [1, 6]

Danijos indekso upiy faunai (DIUF) metodas, kuri pateikia Friberg et al.[5], yra
modifikuotas Viborgo indekso ir Danijos faunos indekso (DFI) metody, naudoty 1993-1997
metais, variantas.

10.3.1. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo
Nr. DI1-620 (nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija
Makrobestuburiy identifikavimas.
Kad bty galima naudoti Danijos indekso upiy faunai (DIUF) metoda, surinkti gyviinai
turi buti nustatomi tokiu identifikavimo lygiu, kuris pateiktas 4 lenteléje.

4 lentelé. Minimalus identifikavimo lygis, naudojamas pagal Danijos indekso upiy
faunai (DIUF) metoda

Organizmy grupés

Taksonas, naudojamas pagal Danijos indekso upiy faunai metoda

Turbellaria
Oligochaeta
Hirudinea
Malacostraca
Plecoptera

Ephemeroptera

Megaloptera
Coleoptera
Trichoptera, Seimos su
nameliais

Trichoptem, Seimos be
nameliy

Diptera

Gastropoda
Lamellibranchia

Trichdida

Tubificidae, Oligochaeta

Erpobdella, Hehbdella

Asellus, Gammarus

Amphinemura, Brachyptera, Capnia, Isogenus, Isoperla, Isoptena,
Leuctra, Nemoura, Nemurella, Perlodes, Protonemura, Siphonoperla,
Taeniopteryoc

Ametropodidae, Baetidae, Caenidae, Ephemeridae, Ephemerellidae,
Heptageniidae, Leptophlebiidae, Siphlonuridae

Sialis

Elmis, Limnius, Elodes

Beraeidae, Brachycentride, Hydroptilidae, Goeridae, Glossosomatidae,
Leptoceridae, Lepidostomatidae, Limnephilidae, Molannidae,
Odontoceridae, Phryganeidae, Sericostomatidae

Ecnomidae, Hydropsychidae, Philopotamidae, Potycentropodidae,
Psychomyiidae, Rhyacophilidae

Psychodidae, Chironomus, Chironomidae, Eristalis, Simuliidae
Ancylus, Limnaea

Sphaerium

ApskaiCiavus jvairiy rasiy, genciy ir grupiy individy skaiciaus santykj, yra tikslinga
pateikti ir nustatytg visy rasiy/ genciy/ grupiy individy skaiciy.

10.3.2. Lietuvos Respublikos aplinkos ministro 2005 m. liepos 11 d. jsakymo
Nr. D1-351 (nuo 2005 m. rugpjiicio 3 d.) (Zin., 2005, Nr. 93-3469) redakcija
Indikatorinés grupés
DUF indekso nustatymui naudojamasi zemiau pateikta 5 lentele. Pirmiausia
i§siaiSkinama, ar makrozoobentoso méginyje esama 1 indikatorinés grupés atstovy. Jeigu jy
yra, naudojama horizontali indekso lentelés eilutée. Jeigu jy néra, einama viena indekso
lentelés eilute zemyn ir iSsiaiSkinama, ar méginyje yra 2 indikatorinés grupés atstovy ir taip
toliau. Gyviiny grupé laikoma esanti méginyje kaip indikatoriné grupé tuo atveju, jeigu spyrio
metodu pasemtame méginyje randama maziausiai 2 jos atstovai arba jeigu renkamajame
meéginyje randamas bent vienas individas.
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Bestuburiy organizmy grupés, naudojamos Danijos indekso upiu
faunai (DIUF) nustatymui

5 lentelé

INDIKATORINES GRUPES (IG)

DIUF indekso verté

rasty grupiu
skaicius

<-2

-1 iki
3

4iki 9

=10

1

2

1 INDIKATORINE GRUPE (IG 1):
Brachyptera, Capnia, Leuctra, Isogenus,
Isoperla, Isoptena, Perlodes,
Protonemura, Siphonoperla,
Ephemeridae,

Limnius,

Glossosomatidae, Sericostomatidae.

>2 taksonai

1 taksonas

2 INDIKATORINE GRUPE (IG 2):
Amphinemura, Taeniopteryx,
Ametropodidae, Ephemerellidae,
Heptageniidae, Leptophlebiidae,
Siphlonuridae,

Elmis, Elodes,

Rhyacophilidae, Goeridae,

Ancylus

Jeigu Asellus >5 priskiriama IG 3
Jeigu Chironomus >5 priskiriama IG 4

3 INDIKATORINE GRUPE (IG 3):
Gammarus >10,

Caenidae

Kitos Trichoptera nei auksc¢iau pateiktos
=5

Jeigu Chironomus >5 priskiriama IG 4

4 INDIKATORINE GRUPE (IG 4):
Gammarus >10,

Asellus,

Caenidae,

Sialis,

Kitos Trichoptera

>2 taksonai

1 taksonas

5 INDIKATORINE GRUPE (IG 5):
Gammarus < 10

Baetidae

Simuliidae >25

Jeigu Oligochaeta >100, priskiriama IG
5, 1 taksonas

Jeigu Eristalinae >2, priskiriama IG 6

>2 taksonai

1 taksonas
arba jei
Oligochaeta
>100

6 INDIKATORINE GRUPE (IG 6):
Tubificidae

Psychodidae

Chironomidae

Eristalinae

Pastaba: 1, 4 ir 5 indikatorinése grupése (5 lentel¢) virSutiné horizontali eiluté
naudojama tuo atveju, jeigu faunos méginyje rasti du arba daugiau indikatorinés grupés
atstovy, o apatiné horizontali eiluté — jei randamas tik vienas indikatorinés grupés atstovas.
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Vertikalios indekso eilutés (3, 4, 5, 6) naudojamos Zyméti jvairovés grupéms, kurios
apibudinamos kaip skaicius, gautas i$ teigiamy jvairovés grupiy atémus neigiamas (5 lentelé).

10.3.3. Ivairovés grupés
Zemiau pateikiamoje 6 lenteléje gyviny grupés skaiiuojamos kaip atitinkamai
teigiamos arba neigiamos jvairovés grupés tuo atveju, jeigu randamas bent vienas jy individas
spyrio arba renkamajame méginyje.
Teigiamos ir neigiamos jvairovés grupés
6 lentelé. Teigiamos ir neigiamos jvairovés grupés
Lietuvos Respublikos aplinkos ministro

2006 m. gruodzio 28 d. jsakymo Nr. DI1-620
(nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija

Ivairovés grupés

Teigiamos Neigiamos
Tricladida Oligochaeta >100
Gammarus Helobdella
Visos Plecoptera gentys Erpobdella
Visos Ephemeroptera $eimos Asellus
Elmis Sialis
Limnius Psychodidae
Elodes Chironomus
Rhyacophilidae Eristalinae
Visos Trichoptera seimos su nameliais Sphaerium
Ancylus Lymnaea*

Pastaba. Oligochaeta laikoma neigiama jvairovés grupe tuo atveju, jeigu spyrio
méginyje randama 100 ar daugiau jos individy.

10.3.4. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo
Nr. D1-620 (nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija

Organizmy priskyrimas indikatorinéms grupéms.

I 2 indikatorine grupe (IG 2) jeina Chironomus ir Asellus, jeigu jy randama ne daugiau,
kaip po 5 vienetus spyrio méginiuose (5 lentel¢). Jeigu Asellus randama 5 ar daugiau individy,
jis priskiriamas 3 indikatorinei grupei (IG 3), o Chironomus — IG 4.

3 ir 4 indikatorinéms grupéms (IG 3 ir IG 4) priskiriamas Gammarus tuo atveju, jeigu
spyrio méginyje randama 10 ar daugiau individy.

IG 3 grupei priklauso kitos Trichoptera (iSskyrus Glossosomatidae, Sericostomatidae,
Rhyacophilidae, Goeridae), jei jy randama 5 ar daugiau individy.

IG 4 grupei priklauso kitos Trichoptera (iSskyrus Glossosomatidae, Sericostomatidae,
Rhyacophilidae, Goeridae).

IG 5 indikatorinei grupei priklauso Gammarus, jei spyrio méginyje randama maZziau nei
10 individy. Simulidae priklauso tik tuo atveju, jei spyrio méginyje randama 25 ar daugiau
individy. Jei spyrio méginyje Oligochaeta individy randama 100 ar daugiau, naudojama
apatiné¢ horizontali IG 5 grupés eiluté. Jei Eristalinae rasta 2 ar daugiau, naudojama IG 6
grupeg.

IG 6 indikatoriné grupé naudojama, jeigu méginyje yra rasta iSvardyty joje gyviiny
grupiy atstovy, ir tuo atveju, jeigu spyrio méginyje nerasta nei vieno gyvo individo.
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Jeigu méginyje randama rSys/gentys/grupés, nepriklausancios auk$ciau iSvardytoms
indikatorinéms grupéms, naudojama IG 6 indikatoriné grupé.

Vandens telkinio biiklé, apskaiciuota naudojant Danijos indekso upiy faunai (DIUF)
metoda, vadinama faunos klase ir pateikiama skaiciais nuo 1 iki 7.

10.3.5. Lietuvos Respublikos aplinkos ministro 2010 m. lapkricio 24 d. jsakymo
Nr. D1-943 (nuo 2010 m. gruodzio 3 d.) (Zin., 2010, Nr. 141-7226) redakcija
DIUF ekologinés kokybés santykio (EKS) apskaifiavimas.

DIUF EKS apskaiciuojamas pagal formulg:

EKS =R/RC,
kur:
R — tyrimy vietoje nustatyta DIUF vert¢;
RC — vandens telkinio tipui nustatyta etaloniné DIUF verte, nurodyta Pavir§iniy vandens
telkiniy tipy etaloniniy salygy aprase.

10.4. BMWP baly sistemos metodas

Sis metodas pirma karta buvo pateiktas 1978 m. biologinio monitoringo darbinio
seminaro Didziojoje Britanijoje metu. IS ¢ia ir kilo Sio metodo pavadinimas — BMWP
(Biological Monitoring Working Party) [11]. Sis metodas remiasi baly sumos apskai¢iavimu.
Metodo esmé — kiek galima tiksliau jvertinti kiekvienos aptiktos organizmy Seimos
tolerantiSkuma vandens tarSai balais. Kuo jautresné vandens tarSai Seima, tuo didesnis balas,
kuris svyruoja nuo 1 iki 10.

Taikant §] metodg organizmai apibiidinami iki Seimos lygio. Atskiry Seimy balai
sumuojami (7 lentel¢). Pagal apskaiCiuota baly sumg nustatoma tiriamo vandens telkinio
kokybe.

Atitinkama BMWP baly suma parodo vandens kokybés klase (1-5) ir atitinkama
spalva vandens kokybés zemélapiuose (2.7). Kuo didesnis baly skaicius, tuo geresnés kokybés
vandens telkinys.

BMWP baly lentelé

7 lentelé

Seimos Balas

Ankstyveés: Taeniopterygidae, Leucridae, Capniidae,
Perlodidae, Perlidae, Chloroperlidae

Lasalai: Siphlonuridae, Heptageniidae, Leptoplebiidae,
Ephemerellidae, Potamanthidae, Ephemeridae
10

Vandeninés blakés: Aphelocheiridae

Apsiuvos: Phryganeidae, Molannidae, Beraeidae,
Odontoceridae, Leptoceridae, Goeridae,
Lepidostomatidae, Brachycentridae,
Sericostomatidae
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Véziagyviai: Astacidae
Zirgeliai: Lestidae, Agrionidae, Gomphidae,

Cordulegastridae, Aeshnidae, Cordulidae,

Libellulidae 8
Apsiuvos: Psichomyidae, Philopotamidae,

Glossosomatidae
Lasalai: Caaenidae
Ankstyvés: Nemouridae 7
Apsiuvos: Rhyacophilidae, Polycentropodidae,

Limnephilidae
Moliuskai: Neritidae, Viviparidae, Ancylidae, Unionidae
Apsiuvos: Hydroptilidae

6

Véziagyviai Gammaridae, Corophiidae
Zirgeliai: Platycnemidae, Coenagriidae
Lasalai: Hydropsychidae 5
Vandeninés blakés: Mesoveliidae, Hydrometridae, Gerridae,

Nepidae, Naucoridae, Notonectidae, Pleidae,
Vabalai: Corixidae

Haliplidae, Hygrobiidae, Dytiscidae, Gyrinidae,

Hydriphilidae, Clambidae, Helodidae,

Dryopidae, Elminthidae

Chryzomelidae, Curculionidae
Dvisparniai: Tipulidae, Simuliidae
Ploksciosios kirmélés: | Planariidae, Dendrocoelidae
LasSalai: Baetidae
Kabasparniai: Sialidae 4
Délés: Piscicolidae
Moliuskai: Valvatidae, Hydrobiidae, Lymnaeidae,

Physidae, Planorbidae

3

Délés: Glossiphoniidae, Hirudidae, Erpobdellidae
Véziagyviai: Asellidae
Dvisparniai: Chironomidae 2
MazaSerés kirmélés: Oligochaeta (visa klasé) 1

Zinant BMWP suma, apskai¢iuojamas baly skai¢iaus vidurkis pagal taksonus — ASPT
(Average score per taxon). Jis skaiciuojamas sekanciai:

ASPT =2 BMWP

Seimy skaicius
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11. Duomeny pateikimas

Makrozoobentoso tyrimy duomenys patalpinami lentelése, kuriose turi biiti pateikta $i
informacija:

telkinio pavadinimas;

méginio émimo vieta,

data;

gylis;

dugno nuosédy tipas;

méginio registracijos numeris;

apibudintos rusies ar taksono pavadinimas;

apibudintos rusies ar taksono individy skaicius (gausumas);
risiy ar taksony skai¢ius (vnt./m?);

risiy ar taksony biomasé (g/m?);

visy rasty méginio individy skaicius, iSreikstas vnt./m?;
visy rasty méginyje individy biomasé, isreiksta g/m?;
indeksas pagal pasirinktg nustatymo metoda (Saprobiskumo indeksas,
biotinis (Trento) indeksas, DUFI, BMWP — ASPT).

12. Lietuvos Respublikos aplinkos ministro 2006 m. gruodzio 28 d. jsakymo Nr. D1-620
(nuo 2007 m. sausio 10 d.) (Zin., 2007, Nr. 3-138) redakcija

Tyrimy rezultaty kokybés uztikrinimas ir kontrolé.

Turi biiti vykdoma tyrimo atlikimo preciziSkumo kontrolé. PreciziSkumo jvertinimui turi
biti atlickama maziausiai 5 % méginiy paraleliné analiz¢ ir apskai¢iuojami analizés rezultaty
skirtumo vidutinés vertés procentai. Analizuojant makrozoobentoso méginius, preciziSkumo
kontrolei taikomos 1% — diagramos.
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ANNEX 2. Lithuanian methods for assessment of
biological quality elements: fish

PATVIRTINTA

Lietuvos Respublikos aplinkos ministro 2007 m.
balandzio 4 d. jsakymu Nr. D1-197

(Lietuvos Respublikos aplinkos ministro 2011 m. vasario
1 d. jsakymo Nr. D1-100 redakcija)

LIETUVOS APLINKOS APSAUGOS NORMATYVINIS DOKUMENTAS LAND 85-2007
,LIETUVOS ZUVU INDEKSO APSKAICIAVIMO METODIKA*

I. BENDROSIOS NUOSTATOS

1. Lietuvos zuvy indekso apskai¢iavimo metodika (toliau — Metodika) nustato Lietuvos zuvy
indekso (toliau — LZI) apskai¢iavimo tvarka.

2. Metodika privaloma vadovautis vertinant upiy ekologine biikle ir upiy, kurios priskirtos prie
labai pakeisty vandens telkiniy, taip pat kanaly ekologinj potencialg pagal biologinj kokybés elementa
— ichtiofaunos taksonomine sudétj, gausa ir amZiaus struktiira. Siame punkte nurodyty vandens telkiniy
ekologiné buklé ar ekologinis potencialas vertinamas vadovaujantis Pavir§iniy vandens telkiniy buklés
nustatymo metodika, patvirtinta Lietuvos Respublikos aplinkos ministro 2007 m. balandzio 12 d.
jsakymu Nr. D1-210 (Zin., 2007, Nr. 47-1814; 2010, Nr. 29-1363).

3. Metodikoje vartojamos sgvokos:

Lietuvos Zuvy indeksas — pavirSinio vandens telkinio ekologinés biiklés rodiklis, kuriuo parodomi
dél zmogaus veiklos atsiradg Lietuvos ichtiofaunos struktiiros ir sudéties pokyciai;

Zuvys — Lietuvos vandenyse gyvenanéios gélavandenés ir praeivés zuvys, taip pat négés;

Neatsparios Zuvys (toliau — NTOLE) — ypac jautrios aplinkos kokybés elementy (deguonies,
organiniy ir neorganiniy junginiy, suspenduoty daleliy, fizikiniy rodikliy, buveiniy ir kt.) pokyciams
ZUvys;

Atsparios Zuvys (toliau — TOLE) — nejautrios arba mazai jautrios aplinkos kokybés elementy
(deguonies, organiniy ir neorganiniy junginiy, suspenduoty daleliy, fizikiniy rodikliy, buveiniy ir kt.)
poky¢iams zuvys;

Visaédés Zuvys (toliau — OMNI) — zuvys, kuriy suaugusiy individy mityboje daugiau kaip 25
procentus sudaro augalinés kilmés ir daugiau kaip 25 procentus gyvuninés kilmés organizmai;

Upinés zuvys (toliau — RH) — zuvys, kurios gyvena, maitinasi ir ners$ia tik tekan¢iame vandenyje.
Prie Sios grupés priskiriamos ir upése nerSian¢ios praeivés zuvys, kuriy jaunikliai po issiritimo dar kurj
laika gyvena upése;

Litofilinés Zuvys (toliau — LITH) — ant akmeny ir zZvirgzdo nerSiancios Zuvys.

4. Kitos Metodikos 3 punkte nenurodytos savokos atitinka Lietuvos Respublikos vandens jstatymo
(Zin., 1997, Nr. 104-2615; 2003, Nr. 36-1544) 3 straipsnyje ir Vandensaugos tiksly nustatymo tvarkos
apraSe, patvirtintame Lietuvos Respublikos aplinkos ministro 2003 m. rugséjo 15 d. jsakymu Nr. 457
(Zin., 2003, Nr. 92-4179), apibréZtas savokas.

II. LIETUVOS ZUVU INDEKSO APSKAICIAVIMAS
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5. LZI apskai¢iuojamas pagal jvairias Zuvy ekologines grupes atspindinéiy tyrimy vietoje nustatyty

rodikliy (toliau — Rodikliy) verciy, kurios kinta priklausomai nuo zmogaus veiklos poveikio riiSies ir jo

stiprumo, santykj su Rodikliy etaloninémis vertémis pagal $ig formulg:

kur:

NR;...NR,— atitinkamo Rodiklio tyrimy vietoje nustatytos vertés santykis su jo etalonine verte;

n — Rodikliy skaicius.

LZI= (NR+NRx+...+NRy)/n,

6. Tyrimy vietoje nustatytos zuvy riiSys yra priskiriamos prie atitinkamy zuvy ekologiniy grupiy
pagal lenteléje pateiktg informacija:

Zuvy rasys ir jy priskyrimas Zuvy ekologinéms grupéms

aplinkos Apsaugos Politikos Centras

center for environmental policy

Eil. Zuvy rasys Zuvy ekologinés grupés
Nr.
(liet.) (lot.) NTOLE | TOLE | OMNI RH LITH

1. |Aukslé paprastoji IAlburnus alburnus + +

2. |Auksle srovine /Alburnoides + + +

bipunctatus

3. |Dyglé devynspyglé Pungitius pungitius + +

4. Dyglé trispyglée Gasterosteus aculeatus + +

5. [ESerys Perca fluviatilis +

6. (Grundalas nuodégulinis [Perccottus glenii + +

7. (Gruzlys Gobio gobio +

8. [Karpis Cyprinus carpio + +

9. [Karosas paprastasis Carsssius carassius + +

10. [Karosas sidabrinis Carassius gibelio + +

11. Karsis IAbramis brama + +

12. [Kartuolé Rhodeus amarus +

13. [Kirslys Thymallus thymallus + + +
14. [Kirtiklis auksaspalvis [Sabanejewia aurata +

15. [Kirtiklis paprastasis*  |Cobitis taenia

16. [Kijagalvis Cottus gobio + + +
17. [Kuoja Rutilus rutilus + +

18. |[Lasisa Salmo salar + + +
19. [Lydeka* Esox lucius

20. [Lynas Tinca tinca + +

21. Mekné Leuciscus idus + +

22. [Nége juriné Petromyzon marinus + + +
23. |Négé mazoji Lampetra planeri + + +
24, Négé upiné Lampetra fluviatilis + + +
25. |Ozka Pelecus cultratus +

26. Perpelé* )Alosa fallax

27. [Plakis IAbramis bjoerkna + +

28. PPlek$né* Platychthys flesus

29. |Pugzlys* Gymnocephalus
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Eil. Zuvy rasys Zuvy ekologinés grupés
Nr.
(liet.) (lot.) NTOLE | TOLE | OMNI RH LITH
cernuus
30. [Rainé Phoxinus phoxinus + +
31. [Raudé Scardinius +
erythrophtalmus
32. [Salatis IAspius aspius +
33. [Saulazuvé Leucaspius delinetus +
34. [Seliava Coregonus albula + +
35. |Sykas Coregonus lavaretus + +
36. Skersnukis Chondrostoma nasus + +
37. |Starkis* Sander lucioperca
38. |Stinta* Osmerus eperlanus
39. [Strepetys Leuciscus leuciscus + + +
40. [Samas* Silurus glanis
41. [Sapalas Squalius cephalus + + +
42. Slakys Salmo trutta trutta + + +
43. Slyzys Barbatula barbatula + +
44. [Ungurys \Anguilla anguilla +
45. |[Upétakis Salmo trutta fario + + +
46. |[Usorius Barbus barbus + +
47. [Végélé Lota lota +
48. |Vijunas* Misgurnus fossilis
49. [Ziobris 'Vimba vimba + +

* Zuvy rasys, kurios jtraukiamos skai¢iuojant visos zuvy bendrijos gausumg ir nustatant visg riisiy

skai¢iy bendrijoje, taciau jos nepriskiriamos né vienai zuvy ekologinei grupei, nurodytai lenteléje.

7. Nustatomi Sie Rodikliai:

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.
7.7.
7.8.

LITH santykinis rusiy skaicius bendrijoje (LITH sp), %.

NTOLE individy santykinis gausumas bendrijoje (NTOLE n), %;
NTOLE absoliutus riisiy skai¢ius bendrijoje (NTOLE sp), vnt.;
TOLE individy santykinis gausumas bendrijoje (TOLE n), %;
TOLE santykinis riiSiy skai¢ius bendrijoje (TOLE sp), %;

OMNI individy santykinis gausumas bendrijoje (OMNI n), %;
RH absoliutus riisiy skaic¢ius bendrijoje (RH sp), vnt.;
LITH individy santykinis gausumas bendrijoje (LITH n), %;

8. ApskaiGiuojant LZI, skirtingiems upiy tipams yra naudojami visi Metodikos 7.1-7.8 punktuose
nurodyti Rodikliai, i§skyrus 1-gji upiy tipa, kuriam neskaiCiuojami 7.4 ir 7.6 punktuose nurodyti
Rodikliai, 2-3jj ir 4-3ji upiy tipus, kuriems neskai¢iuojamas 7.2 punkte nurodytas Rodiklis. Upiy tipai
nustatomi vadovaujantis PavirSiniy vandens telkiniy tipy apraSu, patvirtintu Lietuvos Respublikos
aplinkos ministro 2005 m. geguzés 23 d. jsakymu Nr. D1-256 (Zin., 2005, Nr. 69-2481; 2010, Nr. 128-
6563).

9. Rodikliy veré¢iy santykis su atitinkamam upés tipui nustatytomis Rodiklio etaloninémis vertémis

(toliau — NR) apskaic¢iuojamas dviem budais:

aplinkos Apsaugos
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9.1. Sios Metodikos 7.1, 7.2, 7.6, 7.7 ir 7.8 punktuose nurodyty Rodikliy, kuriy vertés mazéja

didéjant zmogaus poveikiui, NR apskai¢iuojamas pagal formule:
NR =R/RC,

kur:

R — tyrimy vietoje nustatyta Rodiklio verté;

RC - atitinkamam upés tipui nustatyta Rodiklio etaloniné verté, nurodyta PavirSiniy vandens
telkiniy tipy etaloniniy salygy aprase, patvirtintame Lietuvos Respublikos aplinkos ministro 2005 m.
geguzés 23 d. jsakymu Nr. D1-256 (Zin., 2005, Nr. 69-2481; 2010, Nr. 128-6563).

9.2. Sios Metodikos 7.3-7.5 punktuose nurodyty Rodikliy, kuriy vertés didéja didéjant zmogaus
poveikiui, NR apskai¢iuojamas pagal formule:

NR = (R - 100)/(RC — 100),
kur:
R — tyrimy vietoje nustatyta Rodiklio verté;
RC - atitinkamam upés tipui nustatyta Rodiklio etaloniné verté, nurodyta PavirS§iniy vandens
telkiniy tipy etaloniniy salygy aprase.

10. NR vertés gali svyruoti nuo O iki 1. Jeigu apskaic¢iuoto NR verté yra didesné uz 1, ji yra
prilyginama 1.
11. LZI vertés gali svyruoti nuo 0 iki 1.
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ANNEX 3. Lithuanian methods for assessment of
biological quality elements: macrophytes

UPIU MAKROFITY MONITORINGAS

Makrofity inventorizacija

Makrofity (helofity ir hidrofity, jskaitant augalus pladuriuojanciais lapais)
inventorizacija atlickama vieng karta intensyvios vegetacijos laikotarpiu (liepos-rugpjticio
mén.) apie 100 m ilgio upiy atkarpose. Augaly riisiy gausumas vertinamas pagal 5 baly skale:
1-labai retas, 2 — retas, 3 — neretas, 4 — daznas, 5 — labai daznas/vyraujantis (MEILINGER,
SCHNEIDER., MELZER, 2005). PanaSi penkiy baly skalé¢ Interkalibracijos grupés pasiiilyta
naudoti visose Salyse duomeny unifikavimui. Prie kiekvieno inventorizuoto augalo paZymima
priklausomybé¢ ekologinei morfologinei grupei: ISkylantys (Em.) — augalai iskeliantys stiebus
vir§ vandens (angly kalba — emerged); Pliiduriuojantys (Fl.) — pluduriuojantys vandens
pavir§iuje ar pladuriuojancius vandens pavirSiuje lapus turintys augalai (angly kalba —
floating, floating leaved).
Povandeniniai (Subm.) — panir¢ po vandeniu augalai (angly kalba — submerged).
Jeigu vaga iStisai uzaugusi iSkylanciais augalais, paZymima, kurios risys dominuoja.

Kiti stebimi parametrai
Vidutinis plotis m
Vidutinis gylis m

Vyraujantys substratai %

] akmenys, rieduliai (> 6 cm)

) zvirgzdas-gargzdas (2-60 mm)

T smélis (0,22 mm)

'] molZemis

T dumblas

) durpé/organiniai

Vandens spalva

Vandens kvapas (yra, néra)

Vandens drumstumas (néra, vidutiniskas, stiprus)

-----

Upés vingiuotumas:

0 — tiesi Upés profilis:

1 — silpnai vingiuota 0 — istiesinta

2 — vingiuota 1 — pusiau natiirali
3 — labai vingiuota 3 — naturali

Tékmés greitis pagal BLFW (1995):

I — nepastebima (vanduo beveik stovintis)

IT — vos pastebima (srové labai silpna, bet pastebima)

[T — léta (srové pastebima, vandens pavirSius beveik lygus)
IV — greita (srové vidutiniSkai turbulenting)

V — L greita (sukuriuojanti (turbulentin¢) tekme)

VI — srauni (labai siikuriuojanti, $niok¢ianti)
UZpavésinimas pagal Worlen (1992):

1 — visiskai apSviesta (nuo saulétekio iki saulélydzio)
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2 — apSviesta (didel¢ dali nuo saulélydzio iki saulétekio, bet visada Sil¢iausiomis dienos
valandomis)

3 — dalinai apS8viesta (daugiausiai sauléje, bet Sesélis Sil¢iausiomis dienos valandomis )
4 — pusiau uzpavésinta (Sesélyje daugiau nei puse dienos ir visuomet vidurdienj)

5 — visiskai uzpavésinta

Pakranciy augalija: Zmogaus veikla:
Paupio miskai Ganyklos
Medziy/kriimy juosta Dirbami laukai
Pavieniai medziai/ kriimai Gyvenvieté
Natiirali pieva Pavienés sodybos
Pelké Stovyklavietés
Aukstieji Zolynai KITA
Kultiiriniai/svetimzemiai a.

Plantacijos

KITA

1.2. INDEKSO SKAICIAVIMAS IR UPIU EKOLOGINES BUKLES VERTINIMAS PAGAL
MAKROFITU ETALONIN] INDEKSA RI

(MEILINGER, SCHNEIDER., MELZER, 2005; SCHAUMBURG ET AL., 2006)
Skai¢iavimui naudojama tik pasinérusieji augalai ir biidmainiy augaly povandeninés
formos. Helofity dominavimas naudojamas kaip papildomas kriterijus.
Pasinérusiy augaly gausumo keitimas augaly Kiekiu
Visy pasinérusiy augaly rasiy gausumas, jvertintas balais, indekso skaiiavimui
pakeliamas kubu ir vadinamas ,,kiekiu“: gausumas 3 = kiekis.
Inventorizuoty rasiy priskyrimas tipui baidingoms indikacinéms rasims
Inventorizuotos pasinérusiy makrofity rasSys turi biiti priskirtos 3 skirtingoms riisiy
grupéms: RiuSiy grupé A — raSys gausios etaloninés biiklés vietose (neveikiamose ar
minimaliai paveiktose Zmogaus veiklos) ir retai randamos kitokiose salygose; RaiSiy grupé C
— raSys retai randamos etaloninése sglygose ir dazniausiai auga ten, kur yra labai mazai arba
visai néra grupés A risiy; RaiSiy grupé B — raiSys, kurios nerodo prieraiSumo etaloninéms ar
ne etaloninéms salygoms. (Atskiriems upiy tipams bidingy indikaciniy risiy sqrasai
pateikiami tekste prie kiekvieno upiy tipo aprasymo).
Bendro risiy kiekio skaic¢iavimas
Turi buti suskaiCiuotas bendras pasinérusiy augaly rusiy kiekis ir kiekvienos riisiy
grupés kiekis. Jeigu yra inventorizuota rusiy, kuriy néra indikaciniy rasiy sarase, jos
skaiiavime nenaudojamos, bet jeigu jos sudaro >25 % bendro raiSiy kiekio, apskaiciuota
indekso verté bus tik orientaciné, bet nepatikima.
Biitinos salygos patikimam indekso apskai¢iavimui:
e makrofity rusys, priskirtos indikaciniy riisiy grupéms A, B,C, turi sudaryti > 75 %
bendro “augaly kiekio”
® bendras riisiy, priskirty grupéms A, B ir C “augaly kiekis” turi buti ne maziau kaip
26.
Etaloninio indekso formulé
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s e RI — Etaloninis indeksas
Z Oy~ Z Oc Qai — Risiy grupés A i-tojo taksono “Augaly kiekis”
RI == ” = *100  Qci— Rusiy grupes C i-tojo taksono “Augaly kiekis”
>0, Qi — Visy riisiy grupiy “Augaly kiekis”
i1 na — Rasiy grupés A bendras taksony skaicius
nc — Rasiy grupés C bendras taksony
ng — Bendras taksony skaicius
“Augaly kiekis” = rli§ies gausumas®

Ivairovés indekso ir Lyginumo (E) formulé

s Hs — Shannon & Weaver [vairovés indeksas
Hs = —Z Ni-In Ni Ni — Santykis i-tojo taksono “augaly kiekio”/su bendru
i-1 visy taksony “augaly kiekiu”
_ Hs S — bendras biocenozés augaly skaicius

" Ins E — Lyginumas

Etaloninio indekso ver¢iy koregavimas pagal papildomus kriterijus mazoms, vidutinéms
ir dideléms upéms

Pagal formule apskaiciuoto makrofity etaloninio indekso koregavimui maZoms,
vidutinéms ir dideléms upéms yra naudojami papildomi kriterijai:
e minimalus riisiy skaicius
® Myriophyllum spicatum ir Batrachium spp. dominavimas
e helofity (Glyceria maxima, Phalaroides arundinacea, Phragmites australis,
Sagittaria sagittifolia, Sparganium erectum, Sparganium emersum, Urtica
dioica)dominavimas
e lyginumas
Mazoms ir vidutinéms upéms
Jeigu RI > 0 ir pasinérusiy rasiy skaicius <5, RI sumazinamas 20,
Jeigu RI > 0 ir lyginumas < 0,75, RI sumaZinamas 30,
Jeigu RI > 0 ir bendras Myriophyllum spicatum ir Batrachium rusiy kiekis > 60 %,
RI sumazinamas 80.
Jeigu RI > 0 ir nustatytas helofity dominavimas, RI sumazinamas 80.
Jeigu taikant papildomus kriterijus RI perZengia -100, jo minimali reikSme paliekama -100.

Dideléms upéms
Jeigu RI > -40 ir pasinérusiy rusiy skaicius <5, RI sumazinamas 20,
Jeigu RI > -40 ir lyginumas < 0,75, RI sumazinamas 30,
Jeigu RI > -40 ir bendras Myriophyllum spicatum ir Batrachium rusiy kiekis > 60 %,
RI sumazinamas 80.
Jeigu RI > -40 ir nustatytas helofity dominavimas, RI sumazinamas 80.
Jeigu taikant papildomus kriterijus RI perZengia -100, jo minimali reikSmé paliekama -100.

Etaloninio indekso RI reik§miuy perskaic¢iavimo i EQR reikS§mes formulé
EQR = (RI+100) x0,5/100

EQR reik$més, atitinkancios mazy upiy ekologinés buklés kategorijas

EQR reikimé | Ekologiné biiklé |

69

aplinkos apsaugos Politikos Centras a
center for environmental policy



Assessment of ecological status in transboundary rivers.
Comparative analysis of the methods and systems used in Latvia and Lithuania
Technical Report, 2013

1,00 - 0,63 Labai gera
0,62 - 0,50 Gera
0,50 -0,25 Vidutiné
0,25 -0,00 Bloga

— Labai bloga

EQR reik$més, atitinkancios vidutiniy upiy ekologinés biiklés kategorijas
EQR reik§mé Ekologiné buklé

1,00 — 0,58 Labai gera
0,57 - 0,40 Gera
0,40 — 0,20 Vidutiné
0,20 - 0,00 Bloga

— Labai bloga

EQR reikSmés, atitinkancios dideliy upiu ekologinés buklés kategorijas

EQR reik§mé Ekologiné buklé
1,00 — 0,50 Labai gera
0,50 - 0,30 Gera
0,30 — 0,15 Vidutiné
0,15-0,00 Bloga

— Labai bloga

Labai bloga buklé yra neapskaiciuojama, pasireiSkia labai mazu riisiy skai¢iumi arba
gausumu, povandeninés augalijos sunykimu, jeigu to priezastys yra nenatiiralios.

Upiu makrofity etaloninio indekso RI skaic¢iavimo ir transformavimo j EQR pavyzdys

Upé XXX

Augaly rasys Gausumas | Gausumas kubu \ Indikaciné grupé
Pliduriuojantys (FL)

Lemna minor 1 1 B
Lemna trisulca 2 8 B
Spirodela polyrhiza 1 1 C
Povandeniniai (Subm.)

Agrostis stolonifera 1 1 B
Butomus umbellatus 1 1 B
Fontinalis antipyretica 3 27 B
Myriophyllum spicatum 1 1 B
Nuphar luteum 1 1 B
Potamogeton pectinatus 1 1 C
Potamogeton perfoliatus 2 8 A
Rhynchostegium riparioides 1 1 B
Sagittaria sagittifolia 1 1 B

A grupés rusiy bendras gausumas — 8, C grupés risiy bendras gausumas — 2
Visy rasiu bendras gausumas — 52

RI=(8-2) : 52 x 100 =11,5;
Biuklé: VIDUTINE

IQR = [(11,5 +100) x 0,5] : 100 = 0,56
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ANNEX 4. Lithuanian methods for analysis of general
chemistry elements

Analitiniai tyrimai. Atliekamy analiziy metodai

Eil. Metodo zymuo,
Nr Nustatomas parametras Metodas literatiros Saltinis

Unifikuoti nuoteky ir pavirsiniy
vandeny kokybés tyrimy
metodai. 1 dalis. Cheminiai

1. \Temperatura Instrumentinis analizés metodai. Vilnius. 1994
/1/
(pavirSinis vanduo, nuotekos)
2. |Istirpes deguonis Elektrocheminis LST EN 25814:1999

(pavirsinis vanduo, nuotekos)
ISO 10523:1994

(pavirSinis vanduo, nuotekos)
LAND 46:2002

(LST EN 872:2005)
(pavirSinis vanduo, nuotekos)
LST EN ISO 7887:2000
(pavirsinis vanduo)

LST EN 27888:2002
(pavirSinis vanduo, nuotekos)

/1/

3. |Aktyvi vandens reakcija pH |Elektrometrinis

Svorio, koSiant pro

4. |SkendinCios medziagos stiklo pluodto kodtuva

5. |Spalva Spektrometrinis

6. |Savitasis elektrinis laidis Elektrometrinis

7. |Sarmingumas Titrimetrinis N
(pavirsinis vanduo, nuotekos)
LAND 47-1:2002
. - . . (LST EN 1899-1:2000)
8. Biocheminis deguonies Elektrocheminis LAND 47-2:2002

suvartojimnas (LST EN 1899-2:2000)

(pavirsinis vanduo, nuotekos)

9 Bichromatiné oksidacija Titrimetrinis LST ISO 6060:2003
" |[(ChDScr,) (pavirSinis vanduo, nuotekos)
Permanganatiné oksidacija |-, . . /1/
10. (ChDSwn) Titrimetrinis (pavirsinis vanduo, nuotekos)
11 Visuminis organinis IR spektrometrinis LST ISO 8245:2003
‘langlingumas (VOA) (pavirsinis vanduo, nuotekos)
12.|Kjeldalio azotas Kjeldalio LST EN 25663:2000 /1/
(nuotekos)
Spektrometrinis, LAND 59:2003
13.|Bendras azotas mineralizuojant (LST EN ISO 11905-1:2000)
) peroksodisulfatu LST EN ISO 13395:2000
Srauto analizés (FIA) [(pavirsSinis vanduo, nuotekos)
Spektrometrinis, LAND 58:2003
14 |Bendras fosforas vartojant amonio (LST EN ISO 6878:2004)
' molibdatg LST EN ISO 13395:2000
Srauto analizés (FIA) |(pavirsinis vanduo, nuotekos)
LAND 38-2000

Spektrometrinis (LST ISO 7150-1:1998)

LST EN ISO 11732:2005
(pavirSinis vanduo, nuotekos)
Spektrometrinis LAND 65-2005

16.|Nitratai (LST ISO 7890-3:2005)
Srauto analizés (FIA) |LST EN ISO 13395:2000

15.|/Amonio azotas
Srauto analizés (FIA)
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Eil. Metodo zymuo,
NF. Nustatomas parametras Metodas literatiiros Saltinis
(pavirsinis vanduo, nuotekos)
Spektrometrinis LAND 33-2000
17 INitritai P (LST EN 26777:1999)
. Srauto analizés (FIA) LST EN IS0 13395:2000
(pavirsinis vanduo, nuotekos)
Spektrometrinis, LAND 58:2003
18.|Fosfatai vartojant amonio (LST EN ISO 6878:2004)
' molibdatg LST EN ISO 15681-1:2005
Srauto analizés (FIA) [(pavirsinis vanduo, nuotekos)
Titrimetrinis LAND 63:2004
. (LST IS0 9297:1998)
19. Chloridai Jony mainy LST ISO 10304-1:1998
chromatografijos (pavirSinis vanduo, nuotekos)
Turbidimetrinis
. ) LST ISO 10304-1:1998 /1/
20.|Sulfatai Jony mainy . (pavirsinis vanduo, nuotekos)
chromatografijos
21.|Silicis ini /1/
Spektrometrinis (pavirsinis vanduo, nuotekos)
. Jony mainy LST ISO 10304-1:1998
22.|Fluoridai chromatografijos (pavirsinis vanduo, nuotekos)
Titrimetrinis LAND 68-2005 (LST ISO
3. |Kalcis 6058:1998) (nuotekos)
) Jony mainy LST EN ISO 14911:2000
chromatografijos (pavirsinis vanduo)
i‘r’l':;lm”;&t’(')”%aﬁ.os LST EN ISO 14911:2000;
24.|Magnis grat (pavirsinis vanduo) /1/
Skaitiavimo badu ___|(nuotekos)
LST ISO 11083:2002 (vanduo)
25.|Chromas (VI) Spektrometrinis ISO 18412:2005 (pavirsinis
vanduo)
26. Detergentai Spektrometrinis LST EN 9.03:2000 11/
(pavirsinis vanduo, nuotekos)
27.|Bendras liekamasis chloras |Titrimetrinis LST EN I.SO 7393-1:2000
(pavirsinis vanduo)
Sausosios maseés nuostoliy
28.iSkaitinant nustatymas Svorio LST EN 12879:2002 (dumblas)
(organinés medziagos)
29.|Sausoji liekana Svorio LST EN 12880:2002 (dumblas)
30, [Suminio fosforo kiekio Spektrometrinis LST EN 14672:2005 (dumblas)
nustatymas
Operatyvus matavimai. Atliekamy analiziy metodai
. Nustatomas v
Eil. Metodo zymuo,
Nr. par_ametl_'as, . Metodas Literatiros saltinis
matavimo vienetai
PavirSinis vanduo
1 Skaidrumas, m Vizualinis SVP 4-1-2
> Aktyvi vandens reakcija Elektrometrinis ISO 10523:1994
(pH) LST EN 12176:2000
3 IStirpes deguonis, mg/| Elektrocheminis LST EN 25814:1999
4 Savitasis elektrinis laidis, Elektrometrinis LST EN 27888:2002
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Eil Nustatomas Metodo Zymuo
’ parametras, Metodas . clo zymuo,
Nr. . . . Literaturos saltinis
matavimo vienetai
mS/cm
5 Gylis, m Instrumentinis ISO 4366:1979
6 | Debitas, m3/s Instrumentis ISO 2537:1988
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ANNEX 5. Lithuanian methodology for the classification
of the status of surface water bodies

PATVIRTINTA

Lietuvos Respublikos aplinkos ministro

2007 m. balandzio 12 d. jsakymu Nr. D1-210
(Lietuvos Respublikos aplinkos ministro

2010 m. kovo 4 d. jsakymo Nr. D1-178 redakcija)

PAVIRSINIU VANDENS TELKINIU BUKLES NUSTATYMO METODIKA
I. BENDROSIOS NUOSTATOS

1. Pavirsiniy vandens telkiniy biiklés nustatymo metodika (toliau — Metodika) nustato upiy, eZery, tarpiniy, priekrantés
vandens telkiniy ekologinés buklés, dirbtiniy ir labai pakeisty vandens telkiniy ekologinio potencialo vertinimo kriterijus
pagal vandens telkiniy tipus, nurodytus Pavir§iniy vandens telkiniy tipy apraSe, patvirtintame Lietuvos Respublikos aplinkos
ministro 2005 m. geguzés 23 d. jsakymu Nr. D1-256 (Zin., 2005, Nr. 69-2481), pavir§iniy vandeny cheminés biiklés
vertinimo kriterijus ir pavir§iniy vandens telkiniy biiklés klasifikavimo taisykles.

2. Metodika privaloma vadovautis vertinant upiy, ezery, tarpiniy, prieckrantés vandens telkiniy ekologine biikle, dirbtiniy
ir labai pakeisty vandens telkiniy ekologinj potencialg ir pavir§iniy vandeny cheming biklg.

3. Metodika parengta jgyvendinant Vandensaugos tiksly nustatymo tvarkos apraSo, patvirtinto Lietuvos Respublikos
aplinkos ministro 2003 m. rugséjo 15 d. jsakymu Nr. 457 (Zin., 2003, Nr. 92-4179; 2009, Nr. 74-3029), nuostatas.

4. PavirSinio vandens telkinio buiklé vertinama pagal vandens telkinio biiklg reprezentuojancios tyrimy vietos arba tyrimy
viety duomenis arba pagal vandens kokybés modeliavimo rezultatus.

5. Siame Tvarkos aprade vartojamos sgvokos:

5.1. Lietuvos Zuvy indeksas — rodiklis, parodantis pavirSinio vandens telkinio ekologing bikl¢ pagal ichtiofaunos
struktiiros ir sudéties pokycius dél zmogaus veiklos poveikio;

5.2. Danijos indeksas upiuy faunai — rodiklis, parodantis pavir§inio vandens telkinio ekologing biikle pagal Zmogaus
veiklos poveikiui jautriy ir tolerantisky zoobentoso taksony jvairove ir kiekvieno taksono gausuma;

5.3. Ekologinés kokybés santykis — pavirSinio vandens telkinio biologinio kokybés elemento rodiklio vertés santykis su
atitinkamo vandens telkinio tipo biologinio kokybés elemento rodiklio etalonine verte;

5.4. Ekologinés biiklés jvertinimo pasikliovimo lygis — pavir§inio vandens telkinio ekologinés biiklés teisingo
vertinimo tikimybé;

5.5. kitos Metodikoje vartojamos savokos atitinka Lictuvos Respublikos vandens jstatymo (Zin., 1997, Nr. 104-2615;
2003, Nr. 36-1544; 2009, Nr. 154-6955) 3 straipsnyje ir Vandensaugos tiksly nustatymo tvarkos apraSe apibréztas savokas.

IL. UPIY EKOLOGINES BUKLES VERTINIMO KRITERIJAI
6. Upiy ekologiné biiklé yra vertinama pagal fizikinius-cheminius, hidromorfologinius ir biologinius kokybés elementus.
7. Upiy ckologiné biiklé yra vertinama pagal fizikinius-cheminius kokybés elementus— bendrus duomenis
(maistinggsias medziagas, organines medziagas, prisotinimg deguonimi) apibiidinanc¢ius rodiklius: nitratinj azota (NO3-N),
amonio azotg (NH4-N), bendrajj azota (Nb), fosfatinj fosfora (PO4-P), bendraji fosfora (Pv), biocheminj deguonies suvartojima
per 7 dienas (BDSy) ir iStirpusio deguonies kiekj vandenyje (O2). Pagal kiekvieno rodiklio viduting mety verte vandens
telkinys priskiriamas vienai i§ penkiy ekologinés biiklés klasiy (1 lentelé).

1 lentelé. Upiy ekologinés buklés klasés pagal fizikiniy-cheminiy kokybés elementy rodiklius

Etaloni | Upiy ekologinés buklés klasiy kriterijai pagal fizikiniy-
. . niy cheminiy kokybés elementy rodikliy vertes
Eil. . o Upés
Nr Kokybés elementas Rodiklis tipas salygy Labai Labai
: PaS | podikli | 20 Gera Vidutiné | Bloga aval
. gera bloga
4 verte
1 Nr?l;_/ll\l’ 1-5 0,90 <1,30 1,30-2,30 2,31-4,50 #,51-10,00 >10,00
2 . . NHe-N, 1-5 0,06 <0,10 | 0,10-0,20 0,21-0,60 [0,61-1,50| >1,50
Maistingosi mg/1
3 0s Nb, mg/l 1-5 1,40 <2,00 | 2,00-3,00 3,01-6,00 p,01-12,00 >12,00
. medziagos POs-P, <0,05 0,050— 0,091-
4 dﬁggl(igy m/l 1-5 0,03 0 0,090 0,180 ,181-0,40( >0,400
<0,10 0,100— 0,141-
5 S Pv, mg/1 1-5 0,06 0 0,140 0.230 ,231-0,47( >0,470
6 Organinés BDS, 1-5 | 1,80 | <2,30 | 2,30-3,30 | 3,31-5,00 |5,01-7,00 >7,00
medZziagos mg/l
7 Prisotinimas 02, mg/l 11, ?,;.’ 9,50 >8,50 | 8,50-7,50 7,49-6,00 [5,99-3,00| <3,00
8 deguonimi 5o 8,50 | >7,50 | 7,50 6,50 | 6,495,00 4,99 2,00] <2,00
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8. Upiy ekologiné buklé yra vertinama pagal hidromorfologinius kokybés elementus — hidrologinj rezima (vandens
nuotékio tirj ir dinamika), upés vientisumg ir morfologines salygas (kranty struktiira) apibiidinanc¢ius rodiklius: nuotékio
dydj, upés vientisumg, upés vagos pobiidj ir natiiralios pakranciy augmenijos juostos ilgj ir plotj. Jeigu vandens telkinio visi
hidromorfologiniy kokybés elementy rodikliai atitinka labai geros ekologinés biiklés apiblidinima, jis priskiriamas labai gerai
ckologinei biiklei pagal hidromorfologinius kokybés elementus (2 lentelé). Jeigu bent pagal vieng hidromorfologiniy kokybés
elementy rodiklj vandens telkinys neatitinka labai geros ekologinés biiklés apibilidinimo, vandens telkinio ekologiné biiklé
pagal hidromorfologinius kokybés elementus yra neatitinkanti labai geros biiklés.

2 lentelé. Upiy labai geros ekologinés biiklés pagal hidromorfologiniy kokybés elementy rodiklius apibiidinimas

Eil Erdviné Upiy labai geros ekologinés biiklés
Nr. Kokybés elementas Rodiklis vertinimo hidromorfologiniy kokybés elementy rodikliy
) skalé apiblidinimas
Neéra natiiralaus nuotékio dydzio poky¢iy dél Zmogaus
veiklos poveikio (vandens paémimo, HE veiklos,
Vandens vandens iSleidimo i§ tvenkiniy, patvankos jtakos) arba
| Hidrologinis nuotékio Nuotékio tyrimy nuotékio dydzio svyravimas yra nereikSmingas ([110
rezimas taris ir jo dydis vieta % vidutinio nuotékio dydzio atitinkamu laikotarpiu),
dinamika taciau nuotékio dydis turi biiti ne mazesnis kaip
minimalus natiiralus nuotékis sausuoju laikotarpiu (30
pary vidurkis).
L Upés " . e ity . -
2 Upés vientisumas vientisumas atkarpa Néra dirbtiniy kliti¢iy Zuvy migracijai.
Upés vagos « | Vaga yra natirali (netiesinta, nesutvirtinta
3 pobudis atkarpa krantinémis).
Morfologinés Kranty Naturalvlf)s Natiiralios pakranciy augmenijos (misko) juosta
- pakranciy " . " : o R
salygos struktiira - atkarpa dengia ne maziau kaip 70 % vagos pakrantés ilgio.
4 augmenijos T . A .. .
. g Misko juostos plotis turi biiti ne mazesnis kaip 50
juostos ilgis
. . metry.
ir plotis

* —upiy atkarpos, kurioje vertinami hidromorfologiniy kokybés elementy rodikliai, ilgis: upiy, kuriy baseino plotas yra < 100
km? — 0,5 km auk$¢iau ir 0,5 km Zemiau tyrimy vietos; 100-1000 km? — 2,5 km auks€iau ir 2,5 km Zemiau tyrimy vietos;
>1000 km? — 5 km auk$¢iau ir 5 km Zemiau tyrimy vietos.

9. Upiy ekologiné biiklé yra vertinama pagal Siuos biologinius kokybés elementus — ichtiofaunos taksonoming sudétj,
gausa, amzing struktlirg ir zoobentoso taksonoming sudétj, gausa.

10. Upiy ekologinés biiklés pagal ichtiofaunos taksonoming sudéti, gausg ir amzin¢ struktiirg vertinimo rodiklis yra
Lietuvos zuvy indeksas (toliau — LZI). Pagal viduting mety LZI verte vandens telkinys priskiriamas vienai i§ penkiy
ekologinés buklés klasiy (3 lentele). LZI apskai¢iuojamas vadovaujantis Lietuvos aplinkos apsaugos normatyviniu
dokumentu LAND 85-2007 ,,Lietuvos zuvy indekso apskaifiavimo metodika®, patvirtintu Lietuvos Respublikos aplinkos
ministro 2007 m. balandZio 4 d. jsakymu Nr. D1-197 (Zin., 2007, Nr. 47-1812).

3 lentelé. Upiy ekologinés biiklés klasés pagal ichtiofaunos taksonoming sudétj, gausa ir amzine struktiirg

Upiy ekologinés biiklés klasiy kriterijai pagal ichtiofaunos rodiklio
Kokybés elementas Rodiklis Eg z: vertes Labai
Labai gera Gera Vidutiné Bloga
bloga
Ichtiofaunos taksonominé
sudétis, gausa ir amziné LZ1 1-5 >0,93 0,93-0,71 0,70-0,40 0,39-0,11 <0,11
struktiira

11. Upiy ekologinés biiklés pagal zoobentoso taksonoming sudétj ir gausa vertinimo rodiklis yra Danijos indeksas upiy
faunai (toliau — DIUF). Pagal viduting mety DIUF ekologinés kokybés santykio (toliau— EKS) verte vandens telkinys
priskiriamas vienai i§ penkiy ekologinés biiklés klasiy (4 lentel¢). DIUF EKS apskai¢iuojamas vadovaujantis Lietuvos
Respublikos aplinkos apsaugos normatyviniu dokumentu LAND 57-2003 ,,Makrozoobentoso tyrimo metodika pavirSinio
vandens telkiniuose“, patvirtintu Lietuvos Respublikos aplinkos ministro 2003 m. gruodzio 24 d. jsakymu Nr. 708 (Zin.,
2004, Nr. 53-1827).

4 lentelé. Upiy ekologinés buklés klasés pagal zoobentoso taksonoming sudétj ir gausa

Upiy ekologinés buklés klasiy kriterijai pagal zoobentoso rodiklio
Kokybés elementas Rodiklis gpsss verciy EKS Labai
P Labai gera Gera Vidutiné Bloga aba
bloga
Zoobentoso taksonoming DIUF 1-5 >0,78 0,77-0,64 | 0,63-0,50 | 0,49-0,35 | <0,35
sudétis ir gausa
IIL. EZERU EKOLOGINES BUKLES VERTINIMO KRITERIJAI
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12. Ezery ekologiné biiklé yra vertinama pagal fizikinius-cheminius, hidromorfologinius ir biologinius
elementus.

13. Ezery ekologiné biuiklé yra vertinama pagal fizikinj-cheminj kokybés elementa — bendrus duomenis (maistingasias
medZziagas) apibuidinancius rodiklius: bendrajj azotg (Nb) ir bendrajj fosforg (Pv). Pagal pavirSinio vandens sluoksnio méginiy
kiekvieno rodiklio viduting mety verte vandens telkinys priskiriamas vienai i§ penkiy ekologinés biiklés klasiy (5 lentelé).

kokybés

5 lentelé. EZery ekologinés biklés klasés pagal fizikinio-cheminio kokybés elemento rodiklius

. Etaloni EZery ekologinés biklés klasiy kriterijai pagal fizikinio-
Eil N . = . o1
... | Ezer niy cheminio kokybés elemento rodikliy vertes
. . Rodikli
Kokybés elementas o salygy . .
Nr ] . 7S, Labai S Labai
tipas | rodikliy Gera Vidutiné Bloga
. gera bloga
verte
1 nli;l 1,2 1,00 <1,30 1,30-1,80 | 1,81-2,30 | 2,31-3,00 | (13,00
Nb,
2 Bendri Maistingosio mg/l 3 0,75 <0,90 0,90-1,20 | 1,21-1,60 | 1,61-2,00 12,00
duomenys | s medziagos 0,040— 0,061— 0,091- 0,14
3 Po,mg/l | 1,2 0,020 <0,040 0,060 0,090 0,140 0
0,030- 0,051- 0,071- 10,10
4 Py, mg/l 3 0,015 <0,030 0,050 0,070 0,100 0

14. EZery ekologiné biiklé yra vertinama pagal hidromorfologinius kokybés elementus — hidrologinj rezima (vandens
nuotékio turj ir jo dinamika) ir morfologines salygas (ezero kranto struktiirg) apibiidinancius rodiklius: vandens lygio
poky¢ius, kranto linijos pokyc¢ius, natiiralios pakranciy augmenijos juostos ilgj. Jeigu vandens telkinio visi hidromorfologiniy
kokybés elementy rodikliai atitinka labai geros ekologinés buiklés apibiidinima, jis priskiriamas labai gerai ekologinei biuiklei
pagal hidromorfologinius kokybés elementus (6 lentel¢). Jeigu bent pagal vieng hidromorfologiniy kokybés elementy rodiklj
vandens telkinys neatitinka labai geros eckologinés biklés apibiidinimo, vandens telkinio ekologiné buklé pagal

hidromorfologinius kokybés elementus yra neatitinkanti labai geros buklés.

6 lentelé. EZery labai geros ekologinés biiklés pagal hidromorfologiniy kokybés elementy rodiklius apibiidinimas

Eil. Kokybés clementas Rodiklis EZery labai geros ekologinés pu}(les l?l(iro.mlorfologmlq kokybés
Nr. elementy rodikliy apibtidinimas
Néra nenatiiralios prigimties vandens lygio sumazéjimo (lygis
nepazemintas, vanduo nepaimamas) arba pokyciai yra nedideli
(lygis ne mazesnis nei natliralus minimalus vidutinis metinis
Vandens . . . o . .
. . s . vandens lygis), arba néra zmogaus veiklos poveikio, dél kurio
Hidrologinis nuotékio Vandens lygio . > _ RN .
1 . IR s galéty auksciau nurodytu budu pasikeisti vandens lygis.
rezimas tlris ir jo poky¢iai . . T . . .
. . Néra nenatiiralios prigimties vandens lygio kaitos (kaita, salygota
dinamika . o . y N .
ant ezero iStekancios ar jtekancios upés jrengtos HE veiklos) arba
Si kaita yra tik minimalaus ir maksimalaus vidutinio natiiralaus
metinio vandens lygio ribose.
) Kranto linijos | Kranto linija yra natdirali (netiesinta, nesutvirtinta krantinémis)
poky¢iai arba poky¢iai yra nedideli (< 5 % ezero kranto linijos).
Morfologinés | EZzero kranto Nattralios o " .. N . "
salygos struktiira pakranéiy Natiralios pakran¢iy augmenijos (misko) juosta apima ne maziau
3 " kaip 70 % ezero kranto linijos.
augmenijos
juostos ilgis

15. Ezery ekologiné biiklé yra vertinama pagal biologinj kokybés elementa — fitoplanktono taksonoming sudétj, gausg ir
biomase — apibtidinantj rodiklj chlorofilo ,,a* viduting mety verte ir maksimalig verte. Pagal rodiklio vidutinés mety vertés
EKS ir maksimalios vertés EKS vidurkj vandens telkinys priskiriamas vienai i$ penkiy ekologinés biiklés klasiy (7 lentelé).
Chlorofilo ,,a* vidutinés mety ir maksimalios vertés EKS apskai¢iuojami vadovaujantis Lietuvos Respublikos aplinkos
apsaugos normatyviniu dokumentu LAND 69-2005 ,,Vandens kokybé. Biocheminiy parametry matavimas. Spektrometrinis
chlorofilo ,,a“ koncentracijos nustatymas“, patvirtintu Lietuvos Respublikos aplinkos ministro 2005 m. gruodzio 28 d.
jsakymu Nr. D1-648 (Zin., 2006, Nr. 53-123).

7 lentelé. EZery ekologinés biiklés klasés pagal fitoplanktono taksonoming sudétj, gausa ir biomase

EZery ekologinés bukleés klasiy kriterijai pagal
Kokybés clementas Rodiklis E_zero _ fitoplanktono rodiklio veré¢iy EKS _
tipas Labai T Labai
Gera Vidutiné Bloga
gera bloga
. Chlorofilas ,,a*
Fitoplanktono T .
.. " (vidutinés mety vertés EKS B 0,67— B 0,13—
takzzzzlﬁlﬁfoﬁg:éus’ ir maksimalios vertes EKS | 1> | “067 | a3 | 0320 g0y | <007
g vidurkis)
IV. TARPINIU VANDENS TELKINIU EKOLOGINES BUKLES VERTINIMO KRITERIJAI
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16. Tarpiniy vandeny ekologiné buiklé yra vertinama pagal fizikinius-cheminius ir biologinius kokybés elementus.

17. Tarpiniy vandeny ekologiné buklé yra vertinama pagal fizikinj-cheminj kokybés elementa — bendrus duomenis
(maistinggsias medziagas) apibiidinancius rodiklius: bendrajj azota (Nv) ir bendrajj fosfora (Pb). Pagal pavirSinio vandens
sluoksnio méginiy kiekvieno rodiklio viduting vasaros periodo (birzelio—rugséjo mén.) verte vandens telkinys priskiriamas
vienai i§ penkiy ekologinés buklés klasiy (8 lentelé).

8 lentelé. Tarpiniy vandens telkiniy ekologinés buiklés klasés pagal fizikinio-cheminio kokybés elemento rodiklius

. . | Etalonin | Tarpiniy vandens telkiniy ekologinés buiklés klasiy kriterijai
. Tarpini . i .. . o
Eil Rodikli iy pagal fizikinio-cheminio kokybés elemento rodikliy vertes
. Kokybés elementas ki salygy S .
N s vanden dikli . Vidutin Labai
r. tinas | Todiklio Labai gera Gera o Bloga bloea
4 p verteé &
1 N, 1,3* <0,75 0,75-0,93 | 0,94-1,08 1,09~ 1,24-1,41 >1,41
mg/l 1,23
2 N, 2 <0,76 0,76-0,94 | 0,95-1,07 1,08~ 1,18-1,26 >1,26
mg/] 1,17
3 N, JHE <0,33 0,33-0,42 | 0,43-0,67 0,68~ 0,82-1,00 >1,00
mg/1 0,81
4 | Bendri | Maistingo Hljb/’l JHkk <0,10 0,10-0,12 | 0,13-0,25 06246(; 0,41-0,60 >0,60
duome | sios by 0,047 0,060 0,081 0,137
71 ’ * B - s — s — , —
5 nys medZiagos me/l 1,3 <0,047 0.059 0,080 0.136 0312 >0,312
Po, 0,048— 0,061— 0,080— 0,131-
6 mg/l 2 <0,048 0,060 0,079 0,130 0278 | 0278
Py, . 0,029— 0,037- 0,054— 0,085—
7 mg/l 3 <0,029 0,036 0,053 0,084 0,175 >0.175
Po, sk 0,011- 0,015— 0,027— 0,034—
8 mgl | <0,011 0,014 0,026 0,033 0,039 | 0039

* — kai tarpiniy 3-iojo tipo vandens telkiniy druskingumas <2 praktiniy druskingumo vienety;
** _ kai tarpiniy 3-iojo tipo vandens telkiniy druskingumas 2—4 praktiniai druskingumo vienetai;
**% _ kal tarpiniy 3-iojo tipo vandens telkiniy druskingumas >4 praktiniy druskingumo vienety.

18. Tarpiniy vandens telkiniy ekologiné biiklé yra vertinama pagal Siuos biologinius kokybés elementus — fitoplanktono
taksonoming sudétj, gausa, biomase, makrodumbliy ir gaubtasékliy taksonoming sudétj ir gausa, zoobentoso taksonoming
sudétj ir gausa, ichtiofaunos taksonoming sudétj ir gausa.

19. Tarpiniy vandens telkiniy ekologinés buiklés pagal fitoplanktono taksonoming sudétj, gausg ir biomas¢ vertinimo
rodiklis yra chlorofilo ,,a“ vidutiné vasaros periodo (birzelio—rugséjo mén.) verté. Pagal rodiklio vidutinés vasaros periodo
vertés EKS vandens telkinys priskiriamas vienai i§ penkiy ekologinés buklés klasiy (9 lentel¢). Chlorofilo ,,a“ vidutinés
vasaros periodo vertés EKS apskaiCiuojamas vadovaujantis Lietuvos Respublikos aplinkos apsaugos normatyviniu
dokumentu LAND 69-2005 ,Vandens kokybé. Biocheminiy parametry matavimas. Spektrometrinis chlorofilo ,,a*
koncentracijos nustatymas®.

9 lentelé. Tarpiniy vandens telkiniy ekologinés buiklés klasés pagal fitoplanktono taksonoming sudétj, gausa ir biomase

Taroini Tarpiniy vandens telkiniy ekologinés biiklés klasiy
Eil. Kokybés I arpiniy kriterijai pagal fitoplanktono rodiklio verciy EKS
Rodiklis vandeny - -
Nr. elementas . Labai T Labai
tipas Gera Vidutiné Bloga
gera bloga
Chlorofilas ,,a“ (vidutiné % 0,83— g
1 Fitoplankton vasaros periodo verte) 1,3 >0,83 0,57 0,56-0,39 | 0,38-0,29 | <0,29
2 o | Chlorofilas.a® (vidutine 2 083 | %837 | 067051 | 050041 | <041
taksonominé vasaros periodo verte ) 0,68
3 sudetlg, Chlorofilas A (v1dut.1ne ok 0,84 0,84— 0.54-038 | 037-028 | <0.28
gausa ir vasaros periodo verté ) 0,55
4 biomasé Chlorofilas A (Vldut.lne sk ~0.83 0,83— 041-028 | 027-021 | <021
vasaros periodo verté ) 0,42

* — kai tarpiniy 3-iojo tipo vandens telkiniy druskingumas <2 praktiniy druskingumo vienety;
** _ kai tarpiniy 3-iojo tipo vandens telkiniy druskingumas 2—4 praktiniai druskingumo vienetai,
*#% _ kai tarpiniy 3-i0jo tipo vandens telkiniy druskingumas >4 praktiniy druskingumo vienety.

20. Tarpiniy 1-ojo ir 2-ojo tipy vandens telkiniy ekologinés buklés pagal gaubtasékliy taksonomin¢ sudétj ir gausa
vertinimo rodiklis yra plidiniy (potameidy) maksimalus paplitimo gylis. Tarpiniy 3-iojo tipo vandens telkiniy ekologinés
buklés vertinimo pagal makrodumbliy taksonoming sudétj ir gausa rodiklis yra raudondumblio — Sakotojo banguolio
Furcellaria lumbricalis (Huds.) maksimalus paplitimo gylis. Pagal rodiklio vidutinés mety vertés EKS vandens telkinys
priskiriamas vienai i§ penkiy ekologinés biiklés klasiy (10 lentel¢). Plidiniy (potameidy) ir Sakotojo banguolio maksimalaus
paplitimo gylio EKS apskai¢iuojamas Lietuvos Respublikos aplinkos ministro nustatyta tvarka.

10 lentelé. Tarpiniy 1-ojo ir 2-o0jo tipo vandens telkiniy ekologinés biiklés klasés pagal gaubtasékliy taksonoming sudétj ir
gausg ir tarpiniy 3-iojo tipo vandens telkiniy ekologinés buklés klasés pagal makrodumbliy taksonoming sudét] ir gausa

Eil. Kokybés Rodiklis Tarpiniy Tarpiniy vandens telkiniy ekologinés biiklés klasiy
Nr. elementas vandeny kriterijai pagal gaubtasékliy ir makrodumbliy rodikliy
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tipas verc¢iy EKS
Labai Gera Vidutiné Bloga Labai
gera bloga
Plidiniy (potameidy)
: 0,83— 0,27—
U | Gaubtasekliy ir ;n?iliisggah‘;s 1.2 >0.83 0,28 019 | &18014 ) <014
makrodumbliy DD EYIS_
taksonominé Sakotojo banguolio 0,94— 0,77—
2 e maksimalus 3 >0,94 ? ? 0,49-0,22 <0,22
sudétis ir gausa . . 0,78 0,50
paplitimo gylis

21. Tarpiniy vandens telkiniy ekologinés buiklés pagal zoobentoso taksonoming sudétj ir gausg vertinimo rodiklis yra
vidutinis riisiy skai¢ius méginyje, atsizvelgiant j bendrija sudarancias rusis. Pagal rodiklio vidutinés mety vertés EKS vandens
telkinys priskiriamas vienai i§ penkiy ekologinés biuiklés klasiy (11 lentelé). Zoobentoso vidutinio raiSiy skaiiaus EKS
apskaiCiuojamas vadovaujantis Lietuvos Respublikos aplinkos apsaugos normatyviniu dokumentu LAND 57-2003
,Makrozoobentoso tyrimo metodika pavirSinio vandens telkiniuose*.

11 lentelé. Tarpiniy vandens telkiniy ekologinés buiklés klasés pagal zoobentoso taksonoming sudétj ir gausa

Tarpini Tarpiniy vandens telkiniy ekologinés buklés klasiy
Eil. Kokybés _— TpinIy kriterijai pagal zoobentoso rodiklio ver¢iy EKS
Rodiklis vandeny - -
Nr. elementas . Labai T Labai
tipas Gera Vidutiné Bloga
gera bloga
1| Zoobentos |  Z°obentoso vidutinis 1 083 | 837 | 070017 | %61 <04
o rusiy skaicius 0,71 0,04
2 | taksonomi | Z°°bentoso vidutinis 2 082 | %82 1067032 | %3 <005
. " risiy skaicius 0,68 0,05
né sudetls | @ entoso vidutins 0,83 041
3 ir gausa sy skaiius 3 >0,83 0.58 0,57-0,42 0.25 <0,25

22. Tarpiniy 2-ojo tipo vandens telkiniy ekologinés biiklés vertinimo pagal ichtiofaunos taksonoming sudétj ir gausa
rodiklis yra karpiniy Seimos rii§ies — gruzlio (Gobio gobio) vidutinis gausumas (vnt./100 m?) atitinkamais metais. Pagal
rodiklio vidutinés mety vertés EKS vandens telkinys priskiriamas vienai i§ penkiy ekologinés buklés klasiy (12 lentelé).
Gruzlio vidutinio gausumo EKS apskai¢iuojamas Lietuvos Respublikos aplinkos ministro nustatyta tvarka.

12 lentelé. Tarpiniy 2-ojo tipo vandens telkinio ekologinés biiklés klasés pagal ichtiofaunos taksonoming sudétj ir gausa

- Tarpiniy vandens telkiniy ekologinés biiklés klasiy
Tarpiniy N . 1 »
. _— kriterijai pagal ichtiofaunos rodiklio ver¢iy EKS
Kokybés elementas Rodiklis vandeny - -
. Labai S Labai
tipas Gera Vidutiné Bloga
gera bloga
. . Gruzlio (Gobio
Iehtiofaunos taksonoming | - o) Gigutins 2 08 | 0804 | % | 007004 | <004
sudétis ir gausa 0,08
gausumas

V. PRIEKRANTES VANDENS TELKINIU EKOLOGINES BUKLES VERTINIMO KRITERIJAIL

23. Priekrantés vandeny ekologiné buklé yra vertinama pagal fizikinius-cheminius ir biologinius kokybés elementus.

24. Priekrantés vandeny ekologiné biiklé yra vertinama pagal fizikinius-cheminius kokybés elementus — bendrus
duomenis (maistinggsias medziagas ir skaidruma) apibdinancius rodiklius: bendrajj azota (Nb»), bendraji fosfora (Pv) ir
vandens skaidrumg. Pagal vandens skaidrumo matavimy ir pavir§inio vandens sluoksnio méginiy bendrojo azoto ir bendrojo
fosforo vidutines vasaros periodo (birzelio—rugsé¢jo mén.) vertes vandens telkinys priskiriamas vienai i§ penkiy ekologinés
buklés klasiy (13 lentele).

13 lentelé. Prickrantés vandens telkiniy ekologinés buiklés klasés pagal fizikiniy-cheminiy kokybés elementy rodiklius

. Etalonin Priekrantés vandens telkiniy ekologinés buklés klasiy
. Priekra . oo o .. .
Eil nte iy kriterijai pagal fizikiniy-cheminiy kokybés elementy
. Kokybés elementas Rodiklis ©s salygy rodikliy vertes
vanden 7S - _
Nr. tinas rodiklio Labai Ger Viduting Bl Labai
wip verteé gera cra utine ogd bloga
1 Maistingo | N, mg/l 1,2 <0,10 | 0,10-0,12 |0,13-0,25| 0,26-0,40 | 0,41-0,60 | >0,60
2 | Bendri o Pomgl | 1,2 | <0,011 [0,011-0,014),015-0,0240,027-0,0330,034-0,039 >0,039
medZiagos
duomen
S Skaidrum Vandens
3 ¥ as skaidruma 1,2 >72 7,1-6 5,9-5,0 4,9-3 2,9-1,8 <1,8
s, metrai

25. Priekrantés vandens telkiniy ekologiné buiklé yra vertinama pagal Siuos biologinius kokybés elementus — fitoplanktono
taksonoming sudétj, gausg ir biomasg, makrodumbliy taksonoming sudétj ir gausa, zoobentoso taksonoming sudétj ir gausa.
26. Priekrantés vandens telkiniy ekologinés biiklés pagal fitoplanktono taksonoming sudétj, gausg ir biomas¢ vertinimo
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rodiklis yra chlorofilo ,,a“ vidutiné vasaros periodo (birzelio—rugséjo mén.) verté. Pagal rodiklio vidutinés vasaros periodo
vertés EKS vandens telkinys priskiriamas vienai i$§ penkiy ekologinés buklés klasiy (14 lentel¢). Chlorofilo ,,a* vidutinés
vasaros periodo vertés EKS apskai¢iuojamas vadovaujantis Lietuvos Respublikos aplinkos apsaugos normatyviniu
dokumentu LAND 69-2005 ,Vandens kokybé. Biocheminiy parametry matavimas. Spektrometrinis chlorofilo ,,a*
koncentracijos nustatymas®.

14 lentelé. Prickrantés vandens telkiniy ekologinés biiklés klasés pagal fitoplanktono taksonoming sudétj, gausg ir biomasg

. . Priekrantés vandens telkiniy ekologinés biiklés klasiy
Priekrantés T 1 o
. o kriterijai pagal fitoplanktono rodiklio veréiy EKS
Kokybés elementas Rodiklis vandeny - -
. Labai T Labai
tipas Gera Vidutiné Bloga
gera bloga
Fitoplanktono Chl((\),ri(éfﬁ?;é,,a 0.83
taksonominé sudétis, . 1,2 >0,83 ? 0,41-0,28 0,27-0,21 <0,21
L . vasaros periodo 0,42
gausa ir biomasé .
verté)

27. Priekrantés 2-ojo tipo vandens telkiniy ekologinés buklés vertinimo pagal makrodumbliy taksonoming sudétj ir
gausa rodiklis yra raudondumblio — Sakotojo banguolio Furcellaria lumbricalis (Huds.) maksimalus paplitimo gylis. Pagal
rodiklio vidutinés mety vertés EKS vandens telkinys priskiriamas vienai i§ penkiy ekologinés buklés klasiy (15 lentelé).
Sakotojo banguolio maksimalaus paplitimo gylio EKS apskai¢iuojamas Lietuvos Respublikos aplinkos ministro nustatyta
tvarka.

15 lentelé. Priekrantés 2-ojo tipo vandens telkinio ekologinés biiklés klasés pagal makrodumbliy taksonoming sudétj ir gausa

. . Priekrantés vandens telkiniy ekologinés biiklés klasiy
Prickrantés kriterijai pagal makrodumbliy rodiklio verciy EKS

Kokybés elementas Rodiklis vandeny Labai Ja1 pag 4 L

tipas gaérz Gera Vidutiné Bloga Labai bloga

Makrodumbliy bseilkg?lt(());l(z) 0,90 0,74
taksonominé sudétis ir maksimalus 2 >0,90 0.75 0.45 0,44-0,25 <0,25
gausa ”» .
paplitimo gylis

28.  Priekrantés vandens telkiniy ekologinés buklés pagal zoobentoso taksonoming sudétj ir gausa vertinimo rodiklis

yra vidutinis ra$iy skai¢ius méginyje, atsizvelgiant j bendrija sudarancias rusis. Pagal rodiklio vidutinés mety vertés EKS
vandens telkinys priskiriamas vienai i§ penkiy ekologinés buklés klasiy (16 lentelé). Zoobentoso vidutinio rusiy skaiciaus
EKS apskai¢iuojamas vadovaujantis Lietuvos Respublikos aplinkos apsaugos normatyviniu dokumentu LAND 57-2003
,,Makrozoobentoso tyrimo metodika pavirSinio vandens telkiniuose*.

16 lentelé. Prieckrantés vandens telkiniy ekologinés biiklés klasés pagal zoobentoso taksonoming sudétj ir gausa

. . Priekrantés vandens telkiniy ekologinés biiklés klasiy kriterijai
. . Prickrantés o .
Eil. Kokybés o pagal zoobentoso rodiklio ver¢iy EKS
Nr elementas Rodiklis Var_ldenq Labai
’ tipas gera Gera Vidutiné Bloga Labai bloga
Zoobentoso 0.86—
1 Zoobentoso vidutinis rasiy 1 >(0,86 0 71 0,70-0,43 0,42-0,21 <0,21
taksonominé skaiCius >
sudétis ir Zoobentoso 0.83—
2 gausa vidutinis rasiy 2 >0,83 6 67 0,66-0,33 0,32-0,17 <0,17
skaiCius ’

VI. DIRBTINIU IR LABAI PAKEISTU VANDENS TELKINIYU EKOLOGINIO POTENCIALO VERTINIMO
KRITERIJAI

29. Upiy, kurios priskiriamos prie labai pakeisty vandens telkiniy, ir kanaly ekologinis potencialas yra vertinamas pagal
fizikinius-cheminius, hidromorfologinius ir biologinius kokybés elementus.

30. Upiy, kurios priskiriamos prie labai pakeisty vandens telkiniy, ir kanaly ekologinis potencialas yra vertinamas pagal
fizikinius-cheminius kokybés elementus — bendrus duomenis (maistingasias medziagas, organines medziagas, prisotinimg
deguonimi) apibiidinancius rodiklius: nitratinj azotg (NO3-N), amonio azota (NH4-N), bendrajj azotg (Nv), fosfatinj fosfora
(PO4-P), bendrajj fosfora (Pv), biocheminj deguonies suvartojima per 7 dienas (BDS) ir istirpusio deguonies kiekj vandenyje
(O2). Pagal kiekvieno rodiklio viduting mety vert¢ vandens telkinys priskiriamas vienai i§ penkiy ekologinio potencialo
klasiy (17 lentelé).

17 lentelé. Upiy, kurios priskiriamos prie labai pakeisty vandens telkiniy, ir kanaly ekologinio potencialo klasés pagal
fizikiniy-cheminiy kokybés elementy rodiklius

Vanden | Ekologinio potencialo klasiy kriterijai pagal fizikiniy-cheminiy
Eil. . o ] kokybés elementy rodikliy vertes
Nr, | Kokybéselementas | Rodiklis | \opinio M aksimal Vidutini Labai
. Geras Blogas
tipas us s blogas
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NOs-N, 231 451
1 mg/l 1-5 <1,30 1,30-2,30 4.50 10,00 >10,00
2 NH4+N, 1-5 <0,10 0,10-0,20 0,21- 0,61-1,50 >1,50
. mg/1 0,60
Maistingos 301 6,01
3 medl;)isagos Nb, mg/1 1-5 <2,00 2,00-3,00 6.00 12.00 >12,00
. POs-P, 0,050 0,091
4 Bendri me/l 1-5 <0,050 0,090 0.180 0,181-0,400 >0,400
duomeny 0,100— | 0,141-
5 S Py, mg/1 1-5 <0,100 0,140 0.230 0,231-0,470 >0,470
6 Organinés | BDS, 1-5 <230 [230-330 | 3| 501-7,00 >7,00
medziagos mg/l 5,00
.. 1,3, 4, 7,49—
7 Prisotinim 02, mg/l s >8,50 8,50-7,50 6.00 5,99-3,00 <3,00
as 6,49
8 deguonimi 02, mg/l 2 >7,50 7,50-6,50 5’ 00 4,99-2.,00 <2,00

31. Upiy, kurios priskiriamos prie labai pakeisty vandens telkiniy, ir kanaly ekologinis potencialas yra vertinamas pagal
hidromorfologinius kokybés elementus — hidrologinj rezimg (vandens nuotékio tirj ir dinamika), upés vientisumag ir
morfologines salygas (kranty struktiirg) apibiidinancius rodiklius: nuotékio dydj, upés vientisuma, upés vagos pobudj,
natiiralios pakran¢iy augmenijos juostos ilgj. Jeigu vandens telkinio visi hidromorfologiniy kokybés elementy rodikliai
atitinka maksimalaus ekologinio potencialo apibiidinima, jo ekologinis potencialas yra maksimalus pagal hidromorfologinius
kokybés elementus (18 lentelé). Jeigu bent pagal vieng hidromorfologiniy kokybés elementy rodiklj vandens telkinys
neatitinka maksimalaus ekologinio potencialo apibiidinimo, vandens telkinio ekologinis potencialas pagal hidromorfologinius
kokybés elementus neatitinka maksimalaus.

18 lentelé. Upiy, kurios priskiriamos prie labai pakeisty vandens telkiniy, ir kanaly maksimalaus ekologinio potencialo pagal
hidromorfologiniy kokybés elementy rodiklius apibtidinimas

Eil Erdviné Maksimalaus ekologinio potencialo
Nr. Kokybés elementas Rodiklis vertinimo | hidromorfologiniy kokybés elementy rodikliy
) skalé apiblidinimas

Néra natiiralaus nuotékio dydZio pokyciy arba
nuotékio dydzio svyravimas dél Zmogaus

Hidrologinis :f;ii?z i veiklos poveikio (HE veiklos) yra 130 %

1 2108 JuoteRt Nuotékio dydis YIMY - Vidutinio  nuotékio  dydzio  atitinkamu
rezimas turis 1r jo vieta . . " 1 . S

dinamika laikotarpiu, taciau nuotékio dydis turi biiti ne

mazesnis kaip minimalus nattralus nuotékis
sausuoju laikotarpiu (30 pary vidurkis).

2 Upés vientisumas Upés vientisumas atkarpa * | Néra dirbtiniy kliti¢iy Zuvy migracijai.

Kranto linija vingiuota, vagoje yra seklumy ir

3 ngi)f\:gigsos atkarpa * | pagiléjimy, lemianciy srovés greicio ir grunto
Morfologinés Kranty —— sudéties pokyCius.
- Natiiralios o " .. ..
salygos struktlira akrandi atkarpa * Natiralios pakranciy augmenijos (medziy)
4 au rrlfeni'os 'llllostos P juosta dengia ne maziau kaip 50 % vagos
& ingisJ pakrantés ilgio.

* — upiy atkarpos, kurioje vertinami hidromorfologiniy kokybés elementy rodikliai, ilgis: upiy, kuriy baseino plotas yra < 100
km? — 0,5 km auk$¢iau ir 0,5 km Zemiau tyrimy vietos; 100-1000 km? — 2,5 km auks€iau ir 2,5 km Zemiau tyrimy vietos;
>1000 km? — 5 km auks¢iau ir 5 km Zemiau tyrimy vietos.

32. Upiy, kurios priskiriamos prie labai pakeisty vandens telkiniy, ir kanaly ekologinis potencialas yra vertinamas pagal
biologiniy kokybés elementy rodiklius — ichtiofaunos taksonoming sudétj, gausa, amzing struktiirg ir zoobentoso taksonoming
sudétj ir gausa.

33. Upiy, kurios priskiriamos prie labai pakeisty vandens telkiniy, ir kanaly ekologinio potencialo pagal ichtiofaunos
taksonoming sudétj, gausg ir amzing struktiirg vertinimo rodiklis yra LZI. Pagal viduting mety LZI verte vandens telkinys
priskiriamas vienai i§ penkiy ekologinio potencialo klasiy (19 lentel¢). LZI apskaigiuojamas vadovaujantis Lietuvos aplinkos
apsaugos normatyviniu dokumentu LAND 85-2007 ,,Lietuvos zuvy indekso apskai¢iavimo metodika“.
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19 lentelé. Upiy, kurios priskiriamos prie labai pakeisty vandens telkiniy, ir kanaly ekologinio potencialo klasés pagal
ichtiofaunos taksonoming sudétj, gausa ir amzing struktiira

Ekologinio potencialo klasiy kriterijai pagal ichtiofaunos
Vandens rodiklio vertes
Kokybés elementas Rodiklis telkinio . .
. Maksimalu e Labai
tipas Geras Vidutinis Blogas
s blogas
Ichtiofaunos taksonominé 3 0.70—
sudétis, gausa ir amziné LZ1 1-5 >0,71 6 40 0,39-0,20 0,19-0,10 <0,10
struktiira ’

34. Upiy, kurios priskiriamos prie labai pakeisty vandens telkiniy, ir kanaly ekologinio potencialo pagal zoobentoso
taksonomine sudét]j ir gausg vertinimo rodiklis yra DIUF. Pagal viduting mety DIUF EKS vert¢ vandens telkinys priskiriamas
vienai i§ penkiy ekologinio potencialo klasiy (20 lentel¢). DIUF EKS apskai¢iuojamas vadovaujantis Lietuvos Respublikos
aplinkos apsaugos normatyviniu dokumentu LAND 57-2003 ,,Makrozoobentoso tyrimo metodika pavirSinio vandens
telkiniuose®.

20 lentelé. Upiy, kurios priskiriamos prie labai pakeisty vandens telkiniy, ir kanaly ekologinio potencialo klasés pagal
zoobentoso taksonoming sudétj ir gausa

Ekologinio potencialo klasiy kriterijai pagal zoobentoso rodiklio
Vandens verdiy EKS
Kokybés elementas Rodiklis telkinio - L -
. Maksimal . Labai
tipas Geras Vidutinis Blogas
us blogas
Zoobentoso taksonoming DIUF 1-5 > 0,64 0,63-0,50 | 0,49-036 | 0,35-0,21 <0,21
sudétis ir gausa

35. Tvenkiniy ir karjery, kurie priskiriami prie dirbtiniy ir labai pakeisty vandens telkiniy, ekologinis potencialas yra
vertinamas pagal fizikinius-cheminius, hidromorfologinius ir biologinius kokybés elementus.

36. Tvenkiniy ir karjery, kurie priskiriami prie dirbtiniy ir labai pakeisty vandens telkiniy, ekologinis potencialas yra
vertinamas pagal fizikinj-cheminj kokybés elementa — bendrus duomenis (maistinggsias medziagas) apibtidinancius rodiklius:
bendrajj azota (Nv) ir bendrajj fosfora (Pv). Pagal pavirSinio vandens sluoksnio méginiy kiekvieno rodiklio viduting mety
vert¢ vandens telkinys priskiriamas vienai i§ penkiy ekologinio potencialo klasiy (21 lentelé).

21 lentelé. Tvenkiniy ir karjery, kurie priskiriami prie dirbtiniy ir labai pakeisty vandens telkiniy, ekologinio potencialo
klasés pagal fizikinio-cheminio kokybés elemento rodiklius

Eil Vanden Ekologinio potencialo klasiy kriterijai pagal pagal fizikinio-
. Kokybés clementas Rodiklis s . cheminio kokybés elemento rodikliy vertes .
Nr telkinio | Maksim Sy Labai
. Geras Vidutinis Blogas
. tipas alus blogas
1 Nb, mg/1 1,2 <1,30 1,30-1,80 1,81-2,30 2,31-3,00 13,00
2 Nb, mg/1 3 <0,90 0,90-1,20 1,21-1,60 1,61-2,00 12,00
3 N, 1,2,3 <2,00 2,00-3,00 3,01-6,00 6,01~ >12,00
. - mg/1* 12,00
Bendri Maistingos 0.040— 0.001—
4 | duomeny ios Py, mg/l 1,2 <0,040 ? 0,061-0,090 ? 0,140
s medZiagos 00’003600 00’01 410
s o ) 71—
5 Py, mg/l 3 <0,030 0.050 0,051-0,070 0.100 10,100
Py, 0,100— 0,231-
6 me/I* 1,2,3 <0,100 0,140 0,141-0,230 0.470 >0,470

* pazyméty rodikliy kriterijai taikomi vertinant labai pratakiy tvenkiniy (vandens apytakos koeficientas, t.y. upés mety
nuotékio tiirio ir tvenkinio ttirio santykis, K>100) ekologinj potencialg.

37. Tvenkiniy (kuriy vandens lygis néra reguliuojamas) ir karjery, kurie priskiriami prie dirbtiniy ir labai pakeisty vandens
telkiniy, ekologinis potencialas yra vertinamas pagal hidromorfologinius kokybés elementus — hidrologinj rezimg (vandens
nuotékio tir] ir jo dinamika) ir morfologines salygas (vandens telkinio kranto struktiirg) apiblidinancius rodiklius: vandens
lygio pokycius, kranto linijos pokycius, natliralios pakranéiy augmenijos juostos ilgj. Jeigu vandens telkinio visi
hidromorfologiniy kokybés elementy rodikliai atitinka maksimalaus ekologinio potencialo apibiidinima, jo ekologinis
potencialas yra maksimalus pagal hidromorfologinius kokybés elementus (22 lentelé). Jeigu bent pagal vieng
hidromorfologiniy kokybés elementy rodiklj vandens telkinys neatitinka maksimalaus ekologinio potencialo apibidinimo,
vandens telkinio ekologinis potencialas pagal hidromorfologinius kokybés elementus neatitinka maksimalaus. Tvenkiniy,
kuriy lygis yra reguliuojamas (jrengtos hidroelektrinés), hidromorfologiniy elementy rodikliai laikomi neatitinkanciais
maksimalaus ekologinio potencialo apibiidinimo.

81

aplinkos apsaugos Politikos Centras a
center for environmental policy




Assessment of ecological status in transboundary rivers.
Comparative analysis of the methods and systems used in Latvia and Lithuania
Technical Report, 2013

22 lentelé. Tvenkiniy (kuriy vandens lygis néra reguliuojamas) ir karjery, kurie priskiriami prie dirbtiniy ir labai pakeisty
vandens telkiniy, maksimalaus ekologinio potencialo pagal hidromorfologiniy kokybés elementy rodiklius apibiidinimas

Eil. Kokvbés elementas Rodiklis Maksimalaus ekologinio potencialo hidromorfologiniy kokybés
Nr. Y elementy rodikliy apibtidinimas
Vandens Néra nenatliralios prigimties vandens lygio sumazéjimo (lygis
Hidrologinis nuotékio Vandens lveio nepazemintas, vanduo nepaimamas) arba pokyciai yra nedideli
1 reiimis tiiris ir o ok éi;,ig (lygis ne mazesnis nei natiiralus minimalus vidutinis metinis
dinamilJ(a POKY vandens lygis), arba néra zmogaus veiklos poveikio, dél kurio
galéty aukS¢iau nurodytu biidu pasikeisti vandens lygis.
Kranto liniios Kranto linija yra natiirali (netiesinta, nesutvirtinta krantinémis)
2 Vandens ok éiaiJ arba pokyciai yra nedideli (£ 5 % vandens telkinio kranto
- o} Poxy linijos).
Morfologinés telkinio ——
Nattralios o " .. i . .
salygos kranto akrandi Natiiralios pakran¢iy augmenijos (misko) juosta apima ne
3 struktiira arl)lgmenijzs maziau kaip 70 % vandens telkinio kranto linijos.
juostos ilgis

38. Tvenkiniy ir karjery, kurie priskiriami prie dirbtiniy ir labai pakeisty vandens telkiniy, ekologinis potencialas yra
vertinamas pagal biologinj kokybés elementg — fitoplanktono taksonoming sudétj, gausa ir biomasg¢ — apibudinantj rodiklj
chlorofilo ,,a* viduting mety vert¢ ir maksimalig vert¢. Pagal chlorofilo ,,a* vidutinés mety vertés EKS ir maksimalios vertés
EKS vidurkj vandens telkinys priskiriamas vienai i§ penkiy ekologinio potencialo klasiy (23 lentel¢). Chlorofilo ,,a* EKS
apskaiciuojamas vadovaujantis Lietuvos Respublikos aplinkos apsaugos normatyviniu dokumentu LAND 69-2005 ,,Vandens
kokybé. Biocheminiy parametry matavimas. Spektrometrinis chlorofilo ,,a“ koncentracijos nustatymas®.

23 lentelé. Tvenkiniy ir karjery, kurie priskiriami prie dirbtiniy ir labai pakeisty vandens telkiniy, ekologinio potencialo
klasés pagal fitoplanktono taksonomine sudétj, gausa ir biomasg

Ekologinio potencialo klasiy kriterijai pagal fitoplanktono
Vandens - ”
. o o rodiklio ver¢iy EKS
Kokybés elementas Rodiklis telkinio - -
. Maksimalu S Labai
tipas Geras Vidutinis Blogas
s blogas
Fitoplanktono Chlorgﬂlas -

taksonominé (vidutinés me.tq

sudetis. vausa ir vertés EKS ir 1-3 >0,67 0,67-0,33 | 0,32-0,14 | 0,13-0,07 <0,07

bio’mgasé maksimalios vertés

EKS vidurkis)

39. Klaipédos sgsiaurio ekologinis potencialas yra vertinamas pagal fizikinius-cheminius ir biologinius kokybés
elementus.

40. Klaipédos sasiaurio ekologinis potencialas vertinamas pagal fizikinj-cheminj kokybés elementg — bendrus duomenis
(maistinggsias medziagas) apibiidinan¢ius rodiklius: bendrajj azota (Nv) ir bendrajj fosfora (Pv). Pagal pavir§inio vandens
sluoksnio méginiy kiekvieno rodiklio viduting vasaros periodo (birzelio—rugséjo mén.) vert¢ vandens telkinys priskiriamas
vienai i§ penkiy ekologinio potencialo klasiy (24 lentelé).

24 lentelé. Klaipédos sasiaurio ekologinio potencialo klasés pagal fizikinio-cheminio kokybés elemento rodiklius

. Ekologinio potencialo klasiy kriterijai pagal fizikinio-cheminio kokybés
Eil elemento rodikliy vertes
. Kokybés elementas Rodiklis Maksimal L Labai
Nr. axstma Geras Vidutinis Blogas aba
us blogas
1 Nb, mg/1* <0,93 0,93-1,08 1,09-1,23 1,24-1,41 >1,41
2 Nb, mg/1** <0,42 0,42-0,67 0,68-0,81 0,82-1,00 >1,00
3 | Bendri ) Maistingos No | <012 | 012025 | 026040 0,41-0,60 >0,60
duomeny i0s mg/1
4 s medziagos Py, mg/1* <0,059 0,059-0,080 | 0,081-0,136 0,137-0,312 >0,312
5 Py, mg/1** <0,036 0,036-0,053 | 0,054-0,084 0,085-0,175 >0,175
6 Py, mg/I*** <0,014 0,014-0,026 | 0,027-0,033 0,034-0,039 >0,039

* — kai vandens telkinio druskingumas <2 praktiniy druskingumo vienety;
** _ kai vandens telkinio druskingumas 2—4 praktiniai druskingumo vienetai;

*#% _ kai vandens telkinio druskingumas >4 praktiniy druskingumo vienety.

41. Klaipédos sasiaurio ekologinis potencialas vertinamas pagal biologinj kokybés elementa — fitoplanktono taksonoming
sudétj, gausa ir biomas¢ — apibtidinantj rodiklj chlorofilo ,,a“ viduting vasaros periodo (birzelio—rugséjo mén.) verte. Pagal
rodiklio vidutinés vasaros periodo vertés EKS vandens telkinys priskiriamas vienai i§ penkiy ekologinio potencialo klasiy (25
lentel¢). Chlorofilo ,,a“ EKS apskai¢iuojamas vadovaujantis Lictuvos Respublikos aplinkos apsaugos normatyviniu
dokumentu LAND 69-2005 ,,Vandens kokybé. Biocheminiy parametry matavimas. Spektrometrinis chlorofilo ,a“
koncentracijos nustatymas‘.
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25 lentelé. Klaipédos sasiaurio ekologinio potencialo klasés pagal fitoplanktono taksonoming sudétj, gausg ir biomase

Ekologinio potencialo klasiy kriterijai pagal fitoplanktono rodiklio
Eil. Kokybés Rodiklis . ver¢iy EKS .
Nr. clementas Maksim e Labai
Geras Vidutinis Blogas
alus blogas
1 Chlorofilas ,.a™ (vidutin® | - ¢3| (83 057 | 0,56-039 | 0,38-0,29 <0,29
vasaros periodo verté )*
Fitoplanktono | Chlorofilas ,,a“ (vidutiné
2 taksonominé vasaros periodo verté >0,84 0,84-0,55 0,54-0,38 0,37-0,28 <0,28
sudétis, gausa )**
ir biomasé Chlorofilas ,,a“ (vidutiné
3 vasaros periodo verté >(,83 0,83-0,42 0,41-0,28 0,27-0,21 <0,21
)***

* — kai vandens telkinio druskingumas <2 praktiniy druskingumo vienety;
** _ kai vandens telkinio druskingumas 2—4 praktiniai druskingumo vienetai;

*%%* _ kai vandens telkinio druskingumas >4 praktiniy druskingumo vienety.

VIIL PAVIRSINIU VANDENU CHEMINES BUKLES VERTINIMO KRITERIJAI

42. Pavirsiniy vandeny cheminés biiklés vertinimo kriterijai yra pavojingy medziagy, nurodyty Nuoteky tvarkymo
reglamento, patvirtinto Lietuvos Respublikos aplinkos ministro 2006 m. geguzés 17 d. jsakymu Nr. D1-236 (Zin., 2006, Nr.
59-2103; 2009, Nr. 83-3473), 1 ir 2 prieduose, didZiausios leidZziamos koncentracijos vandens telkinyje-priimtuve.

VIIL PAVIRSINIU VANDENS TELKINIU BUKLES KLASIFIKAVIMO TAISYKLES

43. Nustatant pavirSiniy vandens telkiniy biiklg, yra vertinama jy ekologiné biiklé (dirbtiniy ir labai pakeisty vandens
telkiniy — ekologinis potencialas) ir cheminé buklé. Vandens telkinio biiklé nustatoma pagal prastesn¢ i$ jy, klasifikuojant |
dvi klases: gera arba neatitinkancia geros biiklés.

44. Upiy, ezery, tarpiniy ir priekrantés vandens telkiniy ekologiné biiklé klasifikuojama j penkias klases: labai gera, gera,
viduting, blogg ir labai bloga. Ekologinés biiklés jvertinimo pasikliovimo lygis gali biiti didelis, vidutinis ir mazas.

45. Jeigu biologiniy ir fizikiniy-cheminiy kokybés elementy rodikliy vertés atitinka labai geros ekologinés biuklés
kriterijus ir hidromorfologiniy kokybés elementy rodikliai atitinka labai geros ekologinés buklés apibiidinima, vandens
telkinio ekologiné biiklé yra labai gera.

46. Jeigu tik hidromorfologiniy kokybés elementy rodikliai neatitinka labai geros ekologinés biiklés apibiidinimo, o
biologiniy ir fizikiniy-cheminiy kokybés elementy rodikliy vertés atitinka labai geros ekologinés biiklés kriterijus, vandens
telkinio ekologiné buklé yra gera, o biiklés jvertinimo pasikliovimo lygis yra vidutinis.

47. Jeigu labai geros ekologinés buklés kriterijy neatitinka biologiniy ir/arba fizikiniy-cheminiy kokybés elementy
rodikliy vertés, vertinant vandens telkinio ekologing biikle i hidromorfologiniy kokybés elementy rodiklius neatsizvelgiama,
i8skyrus atvejj, nurodyta Sios Metodikos 51 punkte.

48. Jeigu labai geros ekologinés biiklés kriterijy neatitinka bent vieno biologiniy ir/arba fizikiniy-cheminiy kokybés
elementy rodikliy vertés, bet jos atitinka geros ekologinés buiklés kriterijus, o kity biologiniy ir fizikiniy-cheminiy kokybés
elementy rodikliy vertés atitinka labai geros ekologinés biuiklés kriterijus, priklausomai nuo vandens kokybés elemento
vandens telkinio ekologiné buiklé vertinama pagal $ias taisykles:

48.1. jeigu labai geros ekologinés biuklés kriterijy neatitinka bent vieno ir biologiniy, ir fizikiniy-cheminiy kokybés
elementy rodikliy vertés, bet jos atitinka geros ekologinés buklés kriterijus, vandens telkinio ekologiné buklé yra gera, o
buklés jvertinimo pasikliovimo lygis yra didelis;

48.2. jeigu labai geros ekologinés biiklés kriterijy neatitinka tik vieno i$ keliy biologiniy kokybés elementy rodiklio verté,
bet jos santykinis nuokrypis (%) nuo geros ekologinés buklés kriterijy intervalo maziausios vertés yra lygus arba didesnis
negu 50 % absoliutaus skirtumo dydzio tarp maziausios ir didziausios geros ekologinés buklés kriterijy intervalo verciy,
vandens telkinio ekologiné buiklé yra labai gera, o biklés jvertinimo pasikliovimo lygis yra vidutinis; jeigu yra tik vieno
biologiniy kokybés elementy rodiklio duomenys, btklés jvertinimo pasikliovimo lygis yra mazas;

48.3. jeigu labai geros ekologinés biiklés kriterijy neatitinka tik vieno i$ keliy biologiniy kokybés elementy rodiklio verté,
bet jos santykinis nuokrypis (%) nuo geros ekologinés buiklés kriterijy intervalo maziausios vertés yra mazesnis negu 50 %
absoliutaus skirtumo dydzio tarp maziausios ir didziausios geros ekologinés buklés kriterijy intervalo ver¢iy, vandens telkinio
ekologiné biiklé yra gera, o buklés jvertinimo pasikliovimo lygis yra mazas;

48.4. jeigu labai geros ekologinés buklés kriterijy neatitinka tik vieno i§ keliy fizikiniy-cheminiy kokybés elementy
rodiklio verté, bet jos santykinis nuokrypis (%) nuo geros ekologinés biiklés kriterijy intervalo maZiausios vertés yra lygus
arba mazesnis negu 25 % absoliutaus skirtumo dydzio tarp maziausios ir didziausios geros ekologinés biklés kriterijy
intervalo ver¢iy (istirpusio deguonies ir vandens skaidrumo — lygus arba didesnis negu 75 % absoliutaus skirtumo dydZzio tarp
maziausios ir didziausios geros ekologinés buklés kriterijy intervalo verc¢iy), vandens telkinio ekologiné biikl¢ yra labai gera,
o buklés jvertinimo pasikliovimo lygis yra vidutinis; jeigu yra tik vieno biologiniy kokybés elementy rodiklio duomenys,
buklés jvertinimo pasikliovimo lygis yra mazas;

48.5. jeigu labai geros ekologinés buiklés kriterijy neatitinka tik vieno i§ keliy fizikiniy-cheminiy kokybés elementy
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rodiklio verté, bet jos santykinis nuokrypis (%) nuo geros ekologinés biiklés kriterijy intervalo maziausios vertés yra didesnis
negu 25 % absoliutaus skirtumo dydZzio tarp maziausios ir didziausios geros ekologinés biiklés kriterijy intervalo verciy
(iStirpusio deguonies ir vandens skaidrumo — mazesnis negu 75 % absoliutaus skirtumo dydzio tarp maziausios ir didziausios
geros ckologinés biiklés kriterijy intervalo veréiy), vandens telkinio ekologiné biuiklé yra gera, o biuklés jvertinimo
pasikliovimo lygis yra mazas;

48.6. jeigu labai geros ckologinés buklés kriterijy neatitinka bent dviejy biologiniy arba fizikiniy-cheminiy kokybés
elementy rodikliy vertés, bet jos atitinka geros ekologinés biiklés kriterijus, vandens telkinio ekologiné buklé yra gera, o
buklés jvertinimo pasikliovimo lygis yra vidutinis.

49. Jeigu geros ekologinés buklés kriterijy neatitinka bent vieno biologiniy ir/arba fizikiniy-cheminiy kokybés elementy
rodiklio verté, bet ji atitinka vidutinés ekologinés buklés kriterijus, o kity biologiniy ir fizikiniy-cheminiy kokybés elementy
rodikliy vertés atitinka geros ekologinés buiklés kriterijus, vandens telkinio ekologiné biiklé vertinama pagal Sias taisykles:

49.1. jeigu geros ekologinés buklés kriterijy neatitinka bent vieno ir biologiniy, ir fizikiniy-cheminiy kokybés elementy
rodikliy vertés, bet jos atitinka vidutinés ekologinés buklés kriterijus, vandens telkinio ekologiné buklé yra vidutiné, o biklés
jvertinimo pasikliovimo lygis yra didelis;

49.2. jeigu geros ekologinés biiklés kriterijy neatitinka tik vieno i§ keliy biologiniy kokybés elementy rodikliy verté, bet
jos santykinis nuokrypis (%) nuo vidutinés ekologinés biiklés kriterijy intervalo maziausios vertés yra lygus arba didesnis
negu 50 % absoliutaus skirtumo dydzio tarp maziausios ir didziausios vidutinés ekologinés biiklés kriterijy intervalo verciy,
vandens telkinio ekologiné biiklé yra gera, o biiklés jvertinimo pasikliovimo lygis yra vidutinis; jeigu yra tik vieno biologiniy
kokybés elementy rodiklio duomenys, buklés jvertinimo pasikliovimo lygis yra mazas;

49.3. jeigu geros ekologinés buklés kriterijy neatitinka tik vieno i§ keliy biologiniy kokybés elementy rodiklio verte, bet
jos santykinis nuokrypis (%) nuo vidutinés ekologinés biiklés kriterijy intervalo maZziausios vertés yra mazesnis negu 50 %
absoliutaus skirtumo dydzio tarp maziausios ir didZiausios vidutinés ekologinés buklés kriterijy intervalo verciy, vandens
telkinio ekologiné buklé yra viduting, o buklés jvertinimo pasikliovimo lygis yra mazas;

49.4. jeigu geros ekologinés biiklés kriterijy neatitinka tik vieno i§ keliy fizikiniy-cheminiy kokybés elementy rodiklio
verté, bet jos santykinis nuokrypis (%) nuo vidutinés ekologinés biiklés kriterijy intervalo maziausios vertés yra lygus arba
mazesnis negu 25 % absoliutaus skirtumo dydzio tarp maziausios ir didZiausios vidutinés ekologinés biikles kriterijy intervalo
ver¢iy (iStirpusio deguonies ir vandens skaidrumo — lygus arba didesnis negu 75 % absoliutaus skirtumo dydzio tarp
maziausios ir didziausios vidutinés ekologinés buklés kriterijy intervalo verciy), vandens telkinio ekologiné buklé yra gera, o
buklés jvertinimo pasikliovimo lygis yra vidutinis; jeigu yra tik vieno biologiniy kokybés elementy rodiklio duomenys,
buklés jvertinimo pasikliovimo lygis yra mazas;

49.5. jeigu geros ekologinés biiklés kriterijy neatitinka tik vieno i§ keliy fizikiniy-cheminiy kokybés elementy rodiklio
verté, bet jos santykinis nuokrypis (%) nuo vidutinés ekologinés biiklés kriterijy intervalo maziausios vertés yra didesnis negu
25 % absoliutaus skirtumo dydzio tarp maziausios ir didziausios vidutinés ekologinés biiklés kriterijy intervalo verciy
(iStirpusio deguonies ir vandens skaidrumo — mazesnis negu 75 % absoliutaus skirtumo dydzio tarp maziausios ir didziausios
vidutinés ekologinés btuiklés kriterijy intervalo verciy), vandens telkinio ekologiné buklé yra viduting, o biiklés jvertinimo
pasikliovimo lygis yra mazas;

49.6. jeigu geros ekologinés biiklés kriterijy neatitinka bent dviejy biologiniy arba fizikiniy-cheminiy kokybés elementy
rodikliy vertés, bet jos atitinka vidutinés ekologinés buklés kriterijus, vandens telkinio ekologiné buklé yra vidutiné, o biklés
jvertinimo pasikliovimo lygis yra vidutinis.

50. Jeigu biologiniy kokybés elementy rodikliy vertés atitinka labai geros arba geros ekologinés biiklés kriterijus, o pagal
vieno arba keliy fizikiniy-cheminiy kokybés elementy rodikliy vertes ekologiné biiklé yra daugiau nei viena klase prastesné,
vandens telkinio ekologiné biiklé yra viena klase prastesné, nei ja rodo biologiniy kokybés elementy rodikliy (arba kurio nors
vieno prastesn¢ biikle rodancio biologiniy kokybés elementy rodiklio) vertés, o biiklés jvertinimo pasikliovimo lygis yra
mazas.

51. Jeigu fizikiniy-cheminiy kokybés elementy rodikliy vertés atitinka labai geros arba geros ekologinés biiklés kriterijus,
o pagal biologiniy kokybés elementy rodikliy (arba kurio nors vieno prastesng biikle rodancio biologiniy kokybés elementy
rodiklio) vertes ekologiné buiklé yra daugiau nei viena biiklés klase prastesné, vandens telkinio ekologiné buklé vertinama
pagal $ias taisykles:

51.1. jeigu pagal biologiniy kokybés elementy rodikliy (arba kurio nors vieno prastesn¢ biikle rodancio biologiniy
kokybés elementy rodiklio) vertes ekologiné buklé yra daugiau kaip viena biuiklés klase prastesné negu pagal fizikiniy-
cheminiy kokybés elementy rodikliy vertes, o hidromorfologiniy kokybés elementy rodikliai atitinka labai geros ekologinés
biiklés apibiidinima, vandens telkinio ekologiné biiklé yra neklasifikuotina. Siuo atveju didelé tikimybe, kad vandens telkinio
buklés tyrimy duomeny imtis arba tyrimy vieta yra nereprezentatyvios, todél turi biiti kartojami vandens telkinio biklés
tyrimai arba turi buiti pasirenkama kita reprezentatyvi tyrimy vieta;

51.2. jeigu pagal biologiniy kokybés elementy rodikliy (arba kurio nors vieno prastesn¢ biikle rodancio biologiniy
kokybés elementy rodiklio) vertes ekologiné buklé yra daugiau kaip viena buklés klase prastesné negu pagal fizikiniy-
cheminiy kokybés elementy rodikliy vertes, o hidromorfologiniy kokybés elementy rodikliai neatitinka labai geros ekologinés
buklés apibtidinimo, vandens telkinio ekologiné buiklé yra ta, kurig esant rodo biologiniy kokybés elementy rodikliy vertés, o
buklés jvertinimo pasikliovimo lygis yra mazas, jeigu ekologiné bukl¢é yra daugiau kaip viena klase prastesné pagal vieng
rodiklj, arba vidutinis, jeigu ekologiné biiklé yra daugiau kaip viena klase prastesné pagal kelis rodiklius.

52. Jeigu ir biologiniy, ir fizikiniy-cheminiy kokybés elementy rodikliy vertés neatitinka geros ekologinés buklés
kriterijy, bet atitinka vidutinés, blogos arba labai blogos ckologinés biiklés kriterijus, vandens telkinio ekologinés buiklé
vertinama pagal Sias taisykles:

52.1. jeigu ekologinés biiklés klasés pagal biologiniy ir fizikiniy-cheminiy kokybés elementy rodikliy vertes sutampa,
vandens telkinio buiklé yra ta, kurig esant rodo rodikliy vertés, o biiklés jvertinimo pasikliovimo lygis yra didelis;

52.2. jeigu ekologiné buklé pagal bent vieno i§ keliy fizikiniy-cheminiy kokybés elementy rodiklio verte yra viena klase
prastesné nei pagal biologiniy kokybés elementy rodikliy vertes, vandens telkinio ekologiné biiklé yra ta, kurig esant rodo
biologiniy kokybés elementy rodikliy (arba kurio nors vieno prastesn¢ biikle rodancio biologiniy kokybés elementy rodiklio)
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vertés, o biiklés jvertinimo pasikliovimo lygis yra vidutinis;

52.3. jeigu ekologiné buklé pagal bent vieno i§ keliy fizikiniy-cheminiy kokybés elementy rodiklio verte yra dvejomis
klasémis prastesné negu pagal biologiniy kokybés elementy rodikliy vertes, vandens telkinio ekologiné biiklé yra ta, kurig
esant rodo biologiniy kokybés elementy rodikliy (arba kurio nors vieno prastesne biikle rodandio biologiniy kokybés
elementy rodiklio) vertés, o biiklés jvertinimo pasikliovimo lygis yra mazas;

52.4. jeigu ekologiné biiklé yra viena klase prastesné pagal biologiniy kokybés elementy rodikliy (arba kurio nors vieno
prastesne biikle rodancio biologiniy kokybés elementy rodiklio) vertes, vandens telkinio ekologiné buklé vertinama pagal Sias
taisykles:

52.4.1. jeigu vidutinés ekologinés buklés kriterijy neatitinka tik vieno i$ keliy biologiniy kokybés elementy rodiklio verte,
bet jos santykinis nuokrypis (%) nuo blogos ekologinés buikleés kriterijy intervalo maziausios vertés yra lygus arba didesnis
negu 50 % absoliutaus skirtumo dydZzio tarp maziausios ir didziausios blogos ekologinés biiklés kriterijy intervalo verciy,
vandens telkinio ekologiné biklé yra vidutiné, o biklés jvertinimo pasikliovimo lygis yra vidutinis; jeigu yra tik vieno
biologiniy kokybés elementy rodiklio duomenys, biiklés jvertinimo pasikliovimo lygis yra mazas;

52.4.2. jeigu vidutinés ekologinés buiklés kriterijy neatitinka tik vieno i§ keliy biologiniy kokybés elementy rodiklio verté,
bet jos santykinis nuokrypis (%) nuo blogos ekologinés biiklés kriterijy intervalo maziausios vertés yra mazesnis negu 50 %
absoliutaus skirtumo dydzio tarp maziausios ir didZiausios blogos ekologinés btiklés kriterijy intervalo ver¢iy, vandens
telkinio ekologiné buklé yra bloga, o biiklés jvertinimo pasikliovimo lygis yra mazas;

52.4.3. jeigu vidutinés ekologinés buklés kriterijy neatitinka bent dviejy biologiniy kokybés elementy rodikliy vertés, bet
jos atitinka blogos ekologinés biiklés kriterijus, vandens telkinio ekologiné biiklé yra bloga, o buklés jvertinimo pasikliovimo
lygis yra vidutinis;

52.4.4. jeigu blogos ekologinés biiklés kriterijy neatitinka tik vieno i§ keliy biologiniy kokybés elementy rodikliy verté,
bet jos santykinis nuokrypis (%) nuo labai blogos ekologinés buklés kriterijy intervalo maziausios vertés yra lygus arba
didesnis negu 50 % absoliutaus skirtumo dydzio tarp maziausios ir didziausios labai blogos ekologinés buklés kriterijy
intervalo veréiy, vandens telkinio ekologiné biiklé yra bloga, o biiklés jvertinimo pasikliovimo lygis yra vidutinis; jeigu yra
tik vieno biologiniy kokybés elementy rodiklio duomenys, biiklés jvertinimo pasikliovimo lygis yra mazas;

52.4.5. jeigu blogos ekologinés buklés kriterijy neatitinka tik vieno i§ keliy biologiniy kokybés elementy rodiklio verte,
bet jos santykinis nuokrypis (%) nuo labai blogos ekologinés biiklés kriterijy intervalo maziausios vertés yra mazesnis negu
50 % absoliutaus skirtumo dydzio tarp maziausios ir didZiausios labai blogos ekologinés biiklés kriterijy intervalo verciy,
vandens telkinio ekologiné biiklé yra labai bloga, o biiklés jvertinimo pasikliovimo lygis yra mazas;

52.4.6. jeigu blogos ckologinés biiklés kriterijy neatitinka bent dviejy biologiniy kokybés elementy rodikliy vertés, bet
jos atitinka labai blogos ekologinés biiklés kriterijus, vandens telkinio ekologiné buiklé yra labai bloga, o buiklés jvertinimo
pasikliovimo lygis yra vidutinis.

53. Jeigu néra duomeny apie biologiniy kokybés elementy rodiklius, vandens telkinio ekologiné biiklé yra tokia, kokia
esant rodo pras€iausiai buklés klasei priskirta fizikiniy-cheminiy kokybés elementy rodiklio verté, o buklés jvertinimo
pasikliovimo lygis yra:

53.1. mazas, jeigu ekologiné biiklé vertinama pagal modeliavimo rezultatus arba tik vieno fizikiniy-cheminiy kokybés
elementy rodiklio verté pagal tyrimy duomenis rodo biikle esant prastesng;

53.2. vidutinis, jeigu bent dviejy fizikiniy-cheminiy kokybés elementy rodikliy vertés pagal tyrimy duomenis rodo bikle
esant prastesng ir patenka j tg pacia ekologinés biiklés klase.

54. Dirbtiniy ir labai pakeisty vandens telkiniy ekologinis potencialas klasifikuojamas j maksimaly, gera, vidutinj, bloga
ir labai blogg potenciala ir nustatomas ekologinio potencialo jvertinimo pasikliovimo lygis pagal upiy, ezery ir tarpiniy
vandeny ekologinés buiklés klasifikavimo taisykles, nurodytas 45—53 punktuose.

55. PavirSinis vandens telkinys priskiriamas vienai i$ dviejy cheminés buklés klasiy — gerai arba neatitinkanciai geros
buklés. PavirSinio vandens telkinio cheminé buiklé yra gera, jeigu visy pavojingy medziagy koncentracija nevirSija didziausiy
leidziamy koncentracijy. Vandens telkinio cheminé buklé yra neatitinkanti geros biiklés, jeigu bent vienos pavojingos
medziagos koncentracija virsija didZiausig leidziamg koncentracija.
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ANNEX 6. Latvian methods for assessment of biological quality elements:
macroinvertebrates

Water quality — Operative Assessment of Small Stream Biological Quality
using Saprobity index of Benthic macroinvertebrates

Descriptors: water quality, saprobity index, benthic macroinvertebrates
Foreword

The Latvian Standard determines the method and procedure for the
assessment of long-term impact of pollution in small streams; method is based
on cenosis of benthic macroinvertebrates. This method is applied for the
assessment of biological quality of small streams at full length or at stretches, as
well as for determination of local impact of pollution.

According to this standard, only competent persons, or persons with higher
education in biology can do the analyses.

Technical committee “Environmental quality” has worked out the Standard.
1. Introduction

An assessment of the ecological quality based only on the chemical
parameters is incomplete because reflects the water quality only during the
sampling. The methods of biological analyses reflect water quality over a longer
period of time. In assessment of water quality the cenoses of macroinvertebrates
are more important than those of plankton and they are more stable in time and
space [1]. In the countries of European Union methods of biological analyses
based on benthic macroinvertebrates are used for routine monitoring of streams
and the assessment of integrative water quality, while they are less expensive
and less time-consuming in comparison with chemical analysis [2]. The results of
analyses of water quality are represented on coloured maps, therefore the
information is easy available for none-specialists, as each quality class has a
corresponding colour and each stretch of stream has been coloured according to
it's water quality. The maps of water quality contain information necessary for
the boards of the water resources, for frame of the regional development
planning and other decisions connected with environmental protection and
conservation.

2. Scope

The method is used for assessment of long-term impact of organic pollution.

The method is used for the control of biological quality of small streams of
rithral and potamal type, with current velocity above 0.1 m/s. The method can be
applied for the investigation of the whole stream or it’s single stretches, as well
as for the establishing of a local anthropogenic impact, for example, in intake
area of waste waters.

3. Definitions

Biotope - an area of waters or terrestrial part of land in which the main
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environmental conditions as well as species composition are uniform;

Benthic macroinvertebrates - invertebrates living in sediments or on the
bottom, or on underwater objects; size of organisms exceeds 1 mm;

Small streams - streams, the length of which does not exceed 100 km;

Potamal streams - sandy and silty soft bottom slow running lowland
streams with current velocity less than 0.2 - 0.3 m/s;

Rithral streams - sandy and stony hard bottom fast flowing streams with
current velocity above 0.2 - 0.3 m/s;

Saprobity - pollution of organic matter;

Saprobity index - numerical estimation of the pollution of organic matter,
index values from 0 to 4.

Indicator organisms of saprobity - organisms, conformed for living at a
specific level of organic pollution.

Level of saprobity — a certain interval of organic pollution degree.

Zoocenosis — assemblage of organisms living in the biotope.

4. Principle

Sampling of indicator species of macroinvertebrates by using the bottom
scraper. Identification of organisms to the species or to higher taxonomical level.
The calculation of saprobity index.

5. Reagents

5.1. Ethyl alcohol, 70 %;
5.2. Formaldehyde, 4 %;

6. Equipment and material

. Bottom scraper; mesh size 0.5 or 1 mm;

. Forceps;

. Sorting tray (white);

. Vials (10 ml) for transportation and storage of samples;
. Thermo-oximeter;

. Turbidimeter;

. Magnifying glass, magnification from 6 to 10 times;

. Binocular;

RS A S
oNOOU P~ WNHK

7. The sampling and storage of samples

A typical stream stretch of 20 - 50 m is selected for sampling, where all the
biotopes are studied (by type of river-bed, composition of bottom, aquatic
vegetation and current velocity) and their relative occurrence is determined.
Occurrence of various biotopes in stream stretches is given in Appendix D.

The measurements of all necessary parameters are done (water
temperature, dissolved oxygen etc.). The physically - geographical state is
described in the form "“The protocol of testing of biological quality”. The
explanatory notes of filling up the form are given in Appendix A.

The macroinvertebrates are taken with a bottom scraper or picked with
forceps from stones or branches or other underwater objects. At the selected
reaches of streams 20 individual samples of benthos are taken and tested like
one average sample.

The individual samples are taken according to the occurrence of all biotopes.
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For example, if 50 % of bottom consists of sand, 50 % of samples are taken from
sandy biotopes. Organisms, picked from stones and branches, are considered as
individual samples.

Investigating the water quality at all length of stream, the frequency of
sampling depends on homogeneity of environmental factors and biotopes. For
example, in forested regions, with less anthropogenic impact, stretches for
analyses are taken after 5 km. If environmental (stream bank) conditions are
changing or some signs of anthropogenic impact (canalised stream, regulated
flow, input of wastewater) are observed, the samples are taken in areas, where
environmental conditions are changing.

If it is impossible to investigate stream at all it’s length, the three sites of
stream are chosen - at upper (head-waters), mean and lower reaches.

If it is necessary to establish the impact of point source pollution (input of
waste water’s), a 50 to 300 m long stretch of stream (depending on current
velocity and intensity of waters mixing) is taken upstream and downstream from
the pollution source.

The samples should be taken conversely to the current direction, in order to
prevent disturbance of bottom to biotopes downstream the sampling site.

An optimal season for sampling is the period of autumn - spring (from
September until June), because in summer macrozoobenthos is relatively poor.

8. Working design

The samples are put in a sorting tray and investigated at the stream to the
relevant taxonomic level, the number of individuals is counted and results are put
in the protocol of results (Appendix B). The magnifying glass (magnification 6 -
10 times or another) and keys of identification are used [6; 7; 8; 9; 10 or
others]. If it is impossible to identify organisms at the field, they must to be put
in vials and fixed in ethyl alcohol (70%) or formaldehyde solution (4%). The fixed
organisms should be kept in dark place. Time of storage is unlimited.

At least12 indicator organisms should be taken to obtain statistically significant
results, the sum of relative occurrence of organisms should be at least 30.

The saprobity index is calculated.
In case of necessity, non-fixed samples can be analysed at laboratory.

9. Expression of results
9.1. The calculation of saprobity index:
D s xh, S - saprobity index;
S = ——, wWhere:

th‘ s; — individual saprobity index of i-th
species [3];

hi - relative occurrence of i-th

species in sample.

9.2. The appropriate saprobity level of stream is determined by saprobity index
(Appendix C).
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9.3 The results of analyses are interpreted as value of each saprobity index with
representation error, and, if necessary, the uncertainness, calculated as follows
[4; 5]:

s D h,(4=8Y+D h,B-8)+> h(2-8)+> h(1-S)
S’ = ;
> h(Q h-1)
Sy =48.";

U= k x Sy k = 2 by 95 % of confidence level;

where:

Sx — standard error;

S - value of calculated saprobity index;

hp, ha, hy, ho — the relative occurrence of species in samples at appropriate level
of saprobity;

>h - the sum of relative occurrence of taxa in samples;

U - uncertainty;

k - coefficient.

10. Interpretation of results

For the comparison of several stretches of stream it should be taken into account
that stretches with similar surroundings, characteristics of streambed and relief
can be compared.

The stretches of rithral and potamal type either in one or different streams can’t
be compared.

11. Protocol of analyses

The following information should be included in the protocol of analyses:
- the reference of method applied;
- the identification number of sample;
- the date of sampling;
- the name of the stream and it’s basin;
- the sampling site, district, civil parish, geographical coordinates;
- the type of stream stretch;
- the physically-geographical characterisation of stream stretch;
- the number and relative occurrence of indicator organisms in sample;
- the saprobity index and saprobity level;
- investigator’s name and signature.
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APPENDIX A
(normative)

Explanations on filling up the protocol

1. Symbols of the elements of physically geographical characterisation:

(x) - episodic occurrence of the element of physically-geographical
characterisation;

xx — dominance of the element (if several elements of physically-gegraphical
characterisation are observed).

2. The aquatic vegetation is characterized as follows:
x - few; xx - common; xxx — dominating.

3. In case of necessity, the lacking names of aquatic vegetation groups, fish
species or elements of physically-geographical characterisation in protocol can be
added in the vacant cells.

4. An assessment of physical condition reflects the diversity of biotopes and their
suitability for the existence of fishes and invertebrates. Poor physical condition
indicates to streams with low diversity of biotopes, as well as soft bottoms and
bad aeration conditions. If there is a considerable slope in the stream, it's bottom
consists of gravel and stones providing optimal aeration conditions, and there is
high diversity of biotopes, the physical conditions of such stream are estimated
as good.

5. If the biological quality of stream has been influenced by the hydrotechnical

modification, the type of alteration should be marked in protocol (symbols are
given in the form).
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APPENDIX B
(normative)

The protocol for biological quality assessment (no.)

Identification no.

Protocol no.

Date

Stream basin

Water temperature (°C)

Stream name

District, civil parish

Dissolved oxygen
Oxygen (mg/l )

Conductivity (uS/cm)
Sampling site pH
Stream velocity (m/s)
Stream type
rithral
potamal
Notes

Characteristics of flow Overgrowing Stream shading
natural stones with slimy total
regulated OVergrow| partly
plants with slimy| no
Stream OVErgrow Banks vegetation
width (min-mean-max), m plants
depth (min-mean-max), m Water visually: bushes
Characteristics of stream| clean trees
no current unclean Observed fishes

slow (<0,1 m/s) Water colour

even water odour

fast flowing no

with riffles

Surrounding of river River bed An assessment
lowland hard of physical condition
hilly area soft good/very good (4-5)
meadows boulders satisfactory (2 -3)
pastures stones, pebbles unsatisfactory (0-1)
tillage lands gravel Saprobity index:
deciduous forest sand Saprobity level:

coniferous forest clay
mixed forest black mud An assessment
bushes brown mud is impossible:
settlement detritus stream dried up
bog macrophytes stream overflowed
stream velocity < 0,1 m/s

Macrophyte Hiding places for fishes

Coverage (%) washed out banks

Phragmites sp.

trees roots

Factors of impact

Symbols: x-few, xx-common, xxx-dominated

Nuphar luteum stones emissions from WTP
Chara sp. The stability of banks industrial waste waters
Potamogeton sp. stabile] municipal waste waters
Lemna sp. unstable waste waters from farms
Carex sp. Banks agriculture
Scirpus sp. flat| Hydrotechnical modification:
Elodea canadiensis steep Symbols:1-straightening, 2-broadening,
Sparganium erectum gentle treatment, 3- bank fixation,
4-hydrotechnical constructions
S-impact of beavers
Investigator
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The background table for calculation of saprobity index

Taxa Species or groups Number h s sxh Level
Spongia Spongia sp. 1,8 0 B
Turbellaria Polycelis cornuta 0,8 0 0

Polycelis nigra 2,15 0 B
Planaria torva 2,2 0 B
Euplanaria lugubris 1,6 0 B
Dendrocoelum lacteum 2 0 B
Nematomorpha Gordius aquaticus 0,8 0 0
Oligochaeta Tubificidae sp. 3,5 0 o
Naididae sp. 2,0 0 B
Lumbriculidae sp. 2,2 0 B
Piscicola geometra 2 0 B
Haemophis sanguisuga 1,7 0 B
Erpobdella sp. 2,65 0 o
Glossiphoniidae sp. 2,3 0 B
Gastropoda Ancylus fluviatilis 1,35 0 o
Lymnaea stagnalis 1,85 0 B
other Lymnaeidae sp. 2,2 0 B
Planorbarius corneus 2,35 0 B
Bithynia tentaculata 2,2 0 B
Theodoxus fluviatilis 1,3 0 0
Viviparus viviparus 1,65 0 B
Valvata sp. 1,65 0 B
Bivalvia Pisidium, Euglesa sp. 2,1 0 B
Sphaerium sp. 2.4 0 B
Unionidae sp. 1,8 0 B
Dreissena polymorpha 1,5 0 0
Crustacea Asellus aquaticus 2,8 0 o
Gammarus pulex 1 0 o
Plecoptera Plecoptera sp. 1,2 0 o
Ephemeroptera  |Ecdyonurus sp. 23 0 B
Heptagenia sp. 2 0 B
Habrophlebia sp. 1,5 0 o
Paraleptophlebia sp. 1,5 0 o
Potamanthus lutens 2,25 0 B
Ephemera sp. 1,8 0 B
Baetis rhodani 1,15 0 0
other Baetidae sp. 2,1 0 B
Heteroptera Aphelocheirus aestivalis 1,5 0 o
Megaloptera Sialis sp. 2,35 0 B
Trichoptera Agapetus sp. 0,5 0 0
Sericostoma sp. 0,75 0 o
Silo sp. 0,6 0 0
Goera sp. 1,5 0 0
Brachycentrus subnubilus 0,8 0 0
Hydroptilidae sp. 1,7 0 B
Mpystacides sp. 1,7 0 B
Anabolia sp. 23 0 B
Molanna sp. 1 0 o
Limnephilus sp. 1,75 0 B
Others with cases 2 0 B
Plectrocnemia sp. 0,8 0 o
Rhyacophila sp. 0,9 0 o
Hydropsyche sp. 1,8 0 B
Odonata Agrion sp. 13 0 0
Gomphus  sp. 2,5 0 B
Diptera Chironomus plumosus 3,7 0 p
Chironomidae sp. 2,0 0 B
Eristalis sp. 4 0 p
Culicoides, Bezzia sp. 2,2 0 B
Atherix sp. 1,1 0 0
Tabanus sp. 2,35 0 B
Simuliidae sp. 1,15 0 0
Sum: A= 0 0
Occurrance ( h): 1=1-3 organisms; 2=4-10 org.; 3=11-50 org.;
5=51-150 org.; 7=151-500 org.; 9=>500 org. Saprobity index = B/A = | Result
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APPENDIX C
(normative)

The saprobity levels of running waters

Saprobity level Symbol | Saprobity Assessment of pollution Colour

index (S) |
Xenosaprobity X 0-0.5 Very clean Dark blue
Oligosaprobity o 0.5-1.3 Clean Blue
Oligo-B- o-f 13-1.7 Clean to slightly polluted Light blue
mezosaprobity
[B-mezosaprobity B 1.7-2.3 Slightly polluted Dark green 1
B-a-mezosaprobity B-a 23-27 Slightly polluted to | Light green

polluted
o-mezosaprobity a 2.7-33 Polluted Yellow
o-mezosaprobity- a-p 33-37 Polluted to  strongly | Orange
polysaprobity polluted
Polysaprobity p 3.7-4.0 Strongly polluted Red
APPENDIX D

(informative)

stones
gravel
sand
silt

tree roots, snags

1- steep bank 4 —strong current aquatic vegetation

2 —depth 5 — slow current

3- gentle bank 6 — ovetflowing bank genseslope

steep slope

Occurrence of various biotopes on the reaches of stream.
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ANNEX 7. Latvian methods for analysis of general
chemistry elements

Unit of

Parameter Noy off Standard MDL QL measur SN, Method
method %
ement

pH LVS ISO 10523:2009 0.28 EJﬁCtrome

fyond“Ct'V' LVS EN 27888:1993 0.83 2.9 | uS/cm 0.2 tE:sCtrome

LVS EN 1SO
Color 7887:2012, 3rd 0.67 3.0 | mgPt/I 1 sp
part*
ECPM

BODs LVS EN 1899-2:1998 0.6 0,9 | mgoy 5 undiluted

sample
LVS EN 1SO 9.7(C<0.5);

N/NH4 117322005 0.01 0.04 | mgN/I |5 0V | SP, CFA

2.1(C<0.05)

N/NO: LVS ISO 6777:1984 | 0.00013 | 0.0005 | mgN/I ; SPp

1.3(C>0.05)
NO3-
reduction
in
LVS EN ISO

N/NOs3 13395:2004 0.025 0.09 mgN/I 2.3 presence_
of metallic
Cd to
NO2", SP

LVS EN ISO 10304- 6.0(C<1);
N/NO3 112009 0.006 0.02 | mgN/l | S5 S |IC
. LVS EN ISO 10304- 7.3(C<1);
cl 112009 0.038 0.13 mg/I Lsean) |IC
] LVS EN ISO 10304- mgS0s | 4.2(C<1);
2
SO4 11009 0.024 0.08 f Soes1) |1
LVS EN ISO 17294-
2+
Ca 52005 0.06 0.2 mg/I 2 ICP/MS
LVS EN 1SO17294-
.
K 52005 0.08 0.3 mg/| 2 ICP/MS
LVS EN ISO 17294-
2+
Mg 512005 0.07 0.2 mg/I 2 ICP/MS
LVS EN ISO 17294-
+

Na 52005 0.02 0.07 mg/I 2 ICP/MS
cC,

Nitot LVS EN 12260:2004 0.3 1.0 mgN/| 10 chemilumi
nescent
detection

LVS EN 1SO _
P/PO4 6878:2005, 0.00078 | 0.0027 | mgp/i | 1:2(C=0-2)i 1 5p Amm
P 1.3(C>0.2)
th part
LVS EN ISO 3(C<0.2); :Ig:]e\;iltﬁa
Prot. 6878:2005, 0.0014 | 0.0043 | mgP/I =0-2);
7th part 2(C>0.2) | persulpha
te, SP,
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Unit of
Parameter . G SiEIngEre MDL QL measur NEELIEIEY, Method
method %
ement
AMM
Gravimetr
. 10(Cp<10) |y,
TDS LVS EN 872:2005 0.6 2.1 mg/I 5(Cp>10) | filtration
via GFF
TOC LVS EN 1484:1997 0.67 2.4 mgC/I 3 CC, IR
Autom.
Alkalinity | SM 2320B:2005 0.02 0.09 | mmol/l 1.3 zfrtenc'om
titration
Autom.
Hydrogen- | o\ 5370B:2005 1.2 5.5 mg/I 1.3 potenciom
carbonates etr.
titration
Calculatio
n method
Hardness | SM 2340B:2005* - - - after Ca
and Mg
concentra
tion
Hardness | SM 2340C:2005 0.03 0.09 mmol/I 1 Titrimetric
Aldrin ISO 6468 : 1996 0.3 1 ng/! 3 ggDWh'th
* Not accredited method GFF Glass fiber filter
AMM  Ammonium molybdate method IC Ion chromatography
CC Catalytic combustion ICP/MS Inductively coupled plasma
masspectrometry
CFA Method by flow analysis (CFA IR Infrared detection
and FIA)
ECD electron capture detector QL Quantification limit
ECPM Electrochemical probe method SP Spectrophotometry
metode
GC Gas chromatography TD Termodesorption

GC/MS

Gas chromatography/

masspectrometry
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