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Abstract. Klaipéda district environmental monitoring program is gdex; consisting of air, open water pool,
groundwater, soil, noise, and wildlife monitoririghis is one of the first environmental monitoringpgrams, which
for the first time to include the wildlife monitmig. Each part of the monitoring program provideshart overview
of monitoring the performance goal, the main tasksonitoring, and the need for justification, tmenitoring site
selection methodology and other aspects.
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1. Introduction going in natural environment within the municippldf
Klaipéda district.

The purpose of monitoring is to manage the envi3, To collect, analyze and submit information tdolf

ronmental quality within the territory of municijigl to authorities and the public about the state of méten-
obtain more detailed information about the stateatti- vironment necessary to ensure sustainable develop-
ral environment within the local municipal territs ment, territory planning, decision making concegin

after the observations than those obtained duhiagstate social development, education and other needs.

environmental monitoring, which will make it possito 4 T analyze and assess the effectiveness of oggoi
assess and predict environmental changes and [#0ssib o\ ironmental measures

consequences, (o develop appropriate recommendation Justification of the necessity for the monitoringp

to plan programs for mitigation of negative impacu ram. The law for monitoring of the environment of the
plans as well as to implement the measures intertded gram. 1 : . 9 .
o . . Republic of Lithuania No X-595 of 4 May 2006 (Ofét
provide information to professionals and the pubGar- Gazette, 1997, No 112—2824, 2006, No 57-2025)het t
rent existing laws in the Republic of Lithuania lfuke- o ' ' T 7.
: . L monitoring framework, where one part is the mormitgr
termine the tasks for the following monitoring: . . L
. LS of local environment — environmental monitoringces-
1. Regular and systematic monitoring of the stateatu- . o : 2
: . ) ried out on territories assigned to them at the inipal
ral environment and its elements: Lo
} o . . level. Performance procedure of monitoring is goeer
a) To determine anthropogenlc impact of cities; vil by “General municipal environmental monitoring regu
lages, set;lements and agricultural productionten t approved by the Minister of the Environmant
water bodies of the area; o the Republic of Lithuania by No D1-380 on 3 Jul020
b) To determine the impact of regional industryergly  (Official Gazette, 2004, No 130-4680, 2007, No 76—
companies and transport on the state of environ3p3s). It provides the procedure for the perforneaby
mental air, noise level, quality of surface-water,the municipalities of environmental monitoring, paea-
groundwater and underwater (infiltration) in the-mu tion and adjusting of monitoring programs, data and
nicipality of Klaipeda district; formation collection, storage and delivery to mipeét
c) To determine the extent of anthropogenic immerct authorities, educational institutions, individualsd legal
the regional ecosystem (pollution of air and swefac persons. In accordance with the requirements ofethe
water caused by industrial enterprises). provisions, monitoring programs for the individwatlvi-
2. To organize, assess and predict spontaneougehanronmental components of the municipality of Kiaip
resulting from anthropogenic effects, alternaticentls ~ district have been prepared.
of natural environment and possible consequences on
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Environmental monitoring program of the munici- have increased (NOx) or changed marginally (CO)s Th
pality of Klaipeda district is prepared for the period of was stipulated by a change in capacity of prodactiod
five years (2011-2015). change of fuel in boilers and plants — changindpafer

General dataMunicipality of Klaipsda district is in  fuel into gaseous fuel. Rather good situation @rigion
the western part of Lithuania, in Klaga County, east- is shown by the emissions of solid and gaseoudiquid
wards of Klaigda city, at the Curonian Lagoon and thepollution from stationary sources falling to 1 karea of
Baltic Sea. 11 wards belong to the municipality. regional territory. Amount of contaminants in thise is

The area of Klaipda district is 133.59 thousand hec- much lower than the average in the country.
tares (2% of Lithuania's area), of which: 53.3%graul-
tural areas, 23.8% — forests, 9.5% — water bodigégi%  Ton
— cities, towns and villages. The district is lezhin a 80 4

convenient geographical position. = )
200 1 - = 'S0 2
2. Monitoring of environmental air
o NOx
. . . . L 400 4
There is no stationary air pollution monitoring-sta )
tions in the municipality of Klaigda district. The quality (e8]
of environmental air is not monitored within Klaga
L . o ) m VOC
district according to the monitoring program of &am-
mental air. Systematic air quality tests are omjtt@oni- 200 1
toring of envi | air i ied "Fluor
g of environmental air is not carried out.
Main emission source in the atmosphere in Lithua g | ‘
nia, as in many countries around the world, is teobi L
sources of pollution. Main part of pollution, i®7%, has 0
been emitted in the atmosphere by road vehiclesahd 00 003 004 2005 006 Year

3% by other type of vehicles. The largest parthe t

structure of the pollutants made CO, NOx and VOCs.  Eig 1 Emissions of individual pollutants or groups into

The data on what part of mobile sources of_pothtio the air in the municipality of Klaiggla district
emitted in the municipality of Klagma district is not
available. It is likely that more pollution emittéxy road The purpose of air monitoring to obtain and pro-

vehicles falls on the regional lands bordering withvide information based on systematic measurement or
Klaipéda city, ward centers and the parts of areas with ather methods intended to ensure optimal regulabibn
higher load of traffic, environment of trunk-roadsd the quality of environmental air in terms of vaklenges
regional roads with more intensive traffic. Accarglito in time and space (value of the concentrationshénair,
the data by agencies of Klaiga district which systemati- flows into the ground surface, etc.).
cally carry out the monitoring of the quality ofteust Main objectives are: to collect and submit reliable
gas emitted by vehicles, the state of vehicles ihas information about the level of air pollution; tosass the
proved in recent years — less number of cars witis€ impact of pollution carries from other countries; de-
sions exceeding standards has been determined.isThistermine the reasons of changes in the quality wfren-
due to the juvenescent car parks, rising numbetao$d mental air; to assess the quality of environmeatalin
with improved emission catalysts, soot filters dmose in  residence and public areas on the territory of mipality
accordance with the requirements of Euro 2.3. of Klaipéda district.

904.6 tons of air pollutants from stationary sosrce Number of monitoring sites and their locatidhis
of air pollution (the main energy and industry)l fieito  intended to carry out the research of air pollutiorl7
the air in Klaigda district according to reports submitted places of the municipality of Klaégla district. The places
by enterprises in 2008. Municipality of Klaiga district located closest to the high-traffic streets, witthie envi-
is the fourth position among other municipalitie§ o ronment of public buildings (school, dispensarylfural
Klaipéda County according to the overall emissions, itenter, ward, etc.) and residential buildings neatie
part of exhaust emitted in the environment is reddy  pollution sources of potential risk (enterprisegaged in
small within the county extent — it makes 8.85%. environmental emissions; boilers; trunk-roads;waiyls;

Household has a significant impact on the qualfty oagricultural companies, etc.) have been selectedhéma-
environmental air, as there is lots of pollutionité@dl  surement in the municipality of Klaida district. Envi-
from chimneys of private residential houses, which  ronmental meteorological parameters are measured du
more prevalent during the cold season, when theaties ing the determination of air pollutants. During tfiest
are fired intensely, and the meteorological condigiare two years of the implementation of Monitoring pragy,
not favorable for them to disperse. Another sedsama to assess the influence of seasonality, measursnuént
pollution source is the burning of grass and delrithe  SO,, NO,, VOC, PM, and CO pollutants are carried out
spring, periodically repeated peat fires. four times a year. In the absence of exceedancarof

SO, and VOC emissions have decreased in Kdép standards, air quality is assessed by the appronoggam
district (Fig 1); other pollutants or groups of esions for simulation.
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3. Noise monitoring (former wind turbines in the village Girkaliai agdésman-
tled).

By the continuous development of industry, the  The purpose of noise monitorig to receive sys-
growth of cities and the increase of the meansafst tematic information about the change of noise l@vehe
port, the zones of discomfort become wider. Humaes municipality of Klaipsda district, to assess the trend in
exposed to the noise of cars, equipments, machgtees their change, and make proposals for the reduaion
(Lercheret al. 1996; Levineet al. 1998; GrazZuleviené  their level.
and Deikus 1999; Malinauskienand Grazulewiene Main objectives are: to assess the noise levetén t
2000; Toppilaet al. 2000; Grubliauskas 2005; Butkus locations sensitive for population: residential,ilaten
and Grubliauskas 2008). According to the data @ theducation establishments and health care areasarec
World Health Organization, 26% of all Europeans araional areas; to determine the most problematiasyreo
exposed to noise levels higher than 65 dB(A). Tdtalt identify areas suitable for quiet public and quietural
noise level increases approximately by 0.5-3 déciper  areas.
year. The noise level during the next 15 years triglu- The results of noise monitoring will be used foe th
ble. The noise of trucks and other heavy vehiciee.( planning of noise mitigation measures.
busses) is approximately 10 times higher than @$ ca Technigues for noise level measuremeuivalent
(Baltrenaset al. 2008). and maximum sound level of stationary and mobile

Noise aroused by rolling-stocks can be reduced bygources of noise on the territory of residentiames,
employing a large variety of means: by modernizing children education establishments is being explaed
rolling-stocks or acquiring more modern ones caysinassessed. Equivalent and maximum noise in spring,
less noise, restoring or modernizing railroadsaiépy  summer and autumn seasons, during the morning peak,
railway cars and engines and modernizing dies@f@e  evening peak and at night is supposed to be mehsiire
tives. Apart from that, technical means are employe 24 measurement sites in the municipality of Kiaip
replacement of metal shoes of carriage brakes wath-  district. Periodicity of measurement is 7 days geaison.
posite ones, installation of lubricating systemsadifeel  Noise levels are measured and regulated in accoedan
rims of locomotives, polishing of rails, turning oér and  with the procedure set forth in the following legastru-
diesel-powered locomotive wheels, welding of raiss ments.
eliminate joints, etc. The most cardinal way of lohep
with the increasing dissatisfaction with noise afiftta- 4. Soil monitoring
tion caused by railway traffic is to forbid the struction
of residential buildings in the areas where inpossible Heavy metal pollution is one of the main ecological
to ensure a noiseless living environment (Brac@ali — problems in the whole world (Gardea-Torresdsyal
Cascini 1997; Frohner and Li 1998; Ono 2000; Batis  2005; Clauset al. 2007). Soil is contaminated by sour
et al. 2004, Grubliauskast al. 2006, Guzat al. 2006;  rains, boiler-house emissions and exhaust gas atigeti
Veér and Beranek 2006; Baitraset al. 2007; Balttnas  from vehicles. Heavy metals are detected in farming
et al.2009). lands and plants therein as well as various foaainsh

Action plan for environmental noise prevention inwhich finally cause serious ecological and humaalthe
Klaipéda district for the years 2008-2013 was confirmechroblems (Malik 2004; Zheljazkost al 2006). The ma-
by the decision No T11-469 on 25 September 2008®y jor part of chemical element emissions accumulates
Municipal Council of Klaigda District, which aims to soil and in deposits of water basin bottom. Sotrémted
provide complex environmental noise prevention measas a medium of both contaminant accumulation amd co
ures in Klaigda district, which would reduce the envi- taminant transport. Upon getting into soil with fysre-
ronmental noise and its effects on human healtlss Le cipitation or in any other way, contaminants acclateu
than one hundred thousand population lives in Kdp in it in the form of different combinations. Fronoils
district, thus strategic noise map for agglomerwtis not  they can enter plants and through them the fooéhsha
available. They can also migrate to surface, ground and under-

ground waters and spread at large distances, ee-feratd
Table 1. Residents of Klaigda district living in the sanitary chains and poison live organisms (Baias and Vaisis
railway protection zone according to the wards 2006). Heavy metals can migrate within soil, sonfie o

No Name of district People number them accumulate in it and often d_isturb soil prseesand
sometimes can even cause soil degradation (Poszyler

L Kretingak district 70 Adamska and Czerniak, 2007; Jankait al. 2008).

2. Priekuk town district 277 Soil may be the most important sink of metals and

3 Dovilai district 150 other pollutants. Trace metal contaminations ateoin
duced into soil environment through a variety ofrian

) ) ) _ activities, such as waste disposal, mining and tamgel
About 500 residents live near the railway inwyy et al.2006).

Klaipéda district. Also, wind turbines are one of the in- Seven types of relief are met in Klaga district out
dustrial objects emitting noise. Currently, theme @0  of nine ones which may be distinguished on Lithaani
individual wind turbines installed in Klatpa district  territory. According to the data from State PlamgnDe-
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partment Institute, the average score of agricaltur impact of RMS on aquatic ecosystems according @o di
landed property in the municipality of Klaiga districtis tom flora biodiversity demonstrated that this saduld
39.5 (national average is 39.1 points). Accordioghte influence the spreading of diatom flora which iedfic
data received from agency of Klaga district in 2010, to saline waters (OSkinis and Kaspetaws 2005).
soil monitoring within the territory of the munigifity of Due to snow melting and rainfalls, traffic pollutan
Klaipéda district is carried out by UAB “Neo Group”. may be washed off and away from the soil surfack an
Detailed research on soil contamination on thetteyrof  carried into the surrounding streams, rivers ariceda
the municipality of Klaigda district has not been per- The studies concerning the negative impact ofitrgibl-
formed yet. lutants (and their mixtures) on aquatic biota asgyv
Objective for soil monitorings to examine soil con- scarce. However, it is considered that the advienpact
tamination and to provide information necessarynfiak-  of traffic pollutants on aquatic ecosystems carfedifle-
ing economic and other important decisions fordiee  pending on the level of contaminants, dynamicsxpioe
trict community. sure and on the characteristics of a water rece@erthe
Objectives: to collect soil samples for chemicalother hand, pollutants released from soil into siqueco-
analysis in selected sites regularly, to deternenels of systems can affect freshwater chemistry (Thun@osg)
heavy metals contained in samples collected, teigeo and induce threat to biota, especially in springemwh
information about the contamination of objects bein many aquatic animals are most vulnerable. This thega
monitored with heavy metals. impact can be short-term or intermittent; howevew
Techniques for soil pollution measuremeftit.is  concentrations of contaminants can induce a chronic
suggested to measure concentrations of heavy n@thls stress in fish organism, which in turn can reduwoeirt
Cr, Cu, Ni, Pb and Zn in the soil located on theitry  resistance to various environmental stressors. #eibe
of the municipality of Klaipda district. It is recom- understanding of the impact of traffic emissionly@ints
mended to carry out examination on a single measureequires integrated studies on pollutants fateoihvgater
ment site, i.e.: LiZiai, Endriejavas ward (formear®- cycle and their impact on aquatic biota.
house of pesticides and other chemicals). Soiktast Water quality depends on the quantity of pollutants
carried out in the intended location once durirggpieriod  getting into the water and characteristics of thatew
of implementation of Monitoring program. After hagi  bodies themselves. Municipal (household), industng
received and determined the data on a specificaotint agriculture are among the major water polluterssi¢ta
nation, further examination of specific pollutingibs  water discharged by the residents and industrgsgyaed

stances may be carried out. to the spot pollution, and pollution because ofadture
is called diffusible thus indicating the differemature of
5. Water monitoring the distribution. One of the most topical probleofisur-

face-water quality in Klaigda district, as well as across

Constantly expanding infrastructure of cities andthe country, is their contamination with biogenitdaor-
roads causes anthropogenic impact on nature (Balr ganic substances.
et al. 1996; Poszyler-Adamska and Czerniak 2007, Idze- Spot pollution, despite the fact that not only the
lis et al. 2008). Different flora and fauna communities change in water content has taken place (redudtion
thriving in natural ecosystems undergo wide-scal@mdn  water consumption in industrial and municipal segto
activity impact because of urban development. lasireg the level of their cleaning has improved (wastewate
traffic flow induces the elevation of contaminairissoil  treatment plants have been built or modernized)nesn
nearby road, and heavy metals such as Cu, Pb,rNZriC  one of the most affecting the quality of surfaceera
amount a large majority among other chemicals (Balt Major part of wastewater discharges in the munici-
nas and VaiSis 2006). Heavy metals can be accuetulat pality of Klaipeda district makes the wastewater cleaned
by soil particles and living organisms, they mayrate up to set MPC standards — 74.6% of the total amotint
in soil and destroy natural processes, and camr esnte  wastewater discharged. The remaining amount ofewvast
face and underground waters (TaraSkiegi et al. 1999; water (23%) makes untreated wastewater. Compartbd wi
Baltrenaset al.2003). the previous year, their part has increased. Adagrtb

Intense traffic flows urge for the implementatioh o the data of the year 2009, contaminated untreatestews
traffic safety measures, one of them being roadhteai water is not discharged into open water bodiesénnhu-
nance salt (RMS) widely used in cold seasons, whichicipality of Klaipéda district (Fig 2).
consequently causes the negative impact on the @omp The situation of the rainwater drainage of surface
nents of road environment. RMS concentrations wergvastewater in Klaigda district is improving each year.
evaluated in snow cover, soil (Norrstrom and Jacksiowever, 26 thousand hof surface wastewater without
1998), underground waters (Thunqvist 2004), plamd treatment has been released into the environmezQa.
trees (Viskari and Karenlampi 2000) in countrietngs One problem still remains in the district — thelptidn of
salts for road maintenance. It was found that bigicen-  surface-water bodies by rainwater sewage. Rainwater
trations of RMS (up to 3200 mg/l) accumulated iown sewage is cleaned by industrial enterprises onhjichv
(Storpirstyt et al. 2004) together with snow melt water are fitted with the original rainwater treatmentifidies,
enter the soil and negatively affect roadside \atgat  keeping oil products and sinking materials, andeaated
(Baltrénas et al. 2006). The evaluation of the negative
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rainwater sewage of city streets and residentiehsiis According to the state river monitoring prograng th
discharged into open water bodies (Fig 3). water quality in the rivers within the municipalityf
Klaipéda district is being examined, which are in the ar-
eas of different impact (under the impact of ndtbesck-
ground and urban diffuse pollution): Veivirzas, hfan
and Akmena-Dah According to the state monitoring
a0% program of lakes, lakes in Klaiga district are not exam-
ined. Intensive monitoring of maintenance of susfac
&0 water bodies in three spots of rivers in Kkap region
was carried out in 2008. However, it is appropriade
40% carry out the research of surface-water bodieshi t
Agluona River at municipal monitoring program level
determine the effect of piggery.

The purpose of monitoring of swimming hoilego

100%

Lithuania Klaipeda Comnty | Klaipeda district determine and maintain the qua“ty of swimming kdle
DEThsuelonthytreatod T Veachmy (W16 el & order to preserve and improve the state of swimming
0 Cleaned up to standards, m3/year| 1508193 25667 182 . e
—— — - = hole, to capacitate safe conditions for human healt
B Do not require treatment, m3/year| 51386689 6819 6 . ! . . .
|8 Contaminated. untreated 3 yem] 89 o 0 Objectives: to assess the quality of swimming holes

to make water characteristics of swimming holesinto
Fig 2. Domestic and industrial wastewater discharges intoform_ residents about the qua_llty of swimming thEB,
surface-waters in Klaimla district in 2009 provide for measures for the improvement of theligua
of swimming holes.

100% Table 2. Swimming holes where the monitoring on water qual-
o ity will be carried out on the territory of the niaipality of
- Klaipéda district
a0
709 Name of sur- Name of dis-

] No face water | Swimming hole .
500 trict

pool

* 1. GargZzdai pit Gargzdai Gargzdai
40% 2. Minija river Gargzdai Gargzdai
0% 3. Minija river Priekué Gargzdai
. 4, Kapstatas lake Endriejavas Endriejavas
L 5. Dovilai pit Dovilai Dovilai

Given the priorities of the Klagua district
2006 2007 2003 2009 municipality, offers of public health professionasd
after the assessment of popularity of water bodies,
additionally, it is suggested to include two swimmi

B Insufficiently treated, m3/year holes into the monitoring of swimming holes: Kapasa
lake and Dovilai quarry (Table 2).

0 without treatment, m3/year

O Cleaned up to standards, m3/year

: . _ 6. Monitoring of biodiversity
Fig 3. Discharge of surface wastewater of rainwater sew-

age in Klaigda district in 20062009 The following units represent priorities cénserva-

tion protection in the municipality of Klagala district: 11
state nature reserves.

The purpose of wildlife monitorinig the assessment
and forecast of major trends diversity, profusiod @aro-
ductivity of change of natural wildlife species armhdi-

a}ioned anthropogenically.

Objects of monitoring — monitoring should be car-
ried out throughout the territory of Klaiga district, in
natural and anthropogenic landscape in all its mbio-
topes. During the selection of monitoring sites anid
I4’ects, a great attention must be given to availatfer-
mation, its efficient use. It is significant to foxobserva-
tion on five types of objects (urbanized areasaadgn
(rural) landscape areas, forests, wetlands, watgieb).

The purpose of surface water monitoriisgto carry
out regular research of water quality (microbiotad;
parasitological and chemical pollution), to findtdhe
possible sources of pollution in time and to wagoe.

Surface water monitoring in Klaéga district is con-
ducted according to the concluded and approvece St
surface-water monitoring program. Monitoring of the
Baltic Sea and the Curonian Lagoon is also cawigdat
the state monitoring level. The authority which lep
ments state monitoring of surface-water is the Emvi
mental Protection Agency. Data are available o
www.gamta.lt.
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Different parameters for individual groups of ani-
mals or species (mammals, birds, fish) living iffestent
habitats and biotopes are being monitored: profusib
individual species, composition of species, ageugso
sex structure, morphological parameters, the degfee
conservation of habitat characteristics importamt the
observable species (Svazas al. 2003; Narudevius
2004; The Interpretation ...2007).

Specific sites for the monitoring of animal life time
municipality of Klaip:da district:

1. Urban areas (Gargzdai and Pri¢kiolwns).

2. Rural landscape (four areas with a distinctivalr
landscape for choice).

3. Forests (5 forest arrays (Giruliai, KlioSiai,-Pa
dumbliai, VeZaitine, Aisénai) with a characteristic (domi-
nant) and rare (protected species) fauna.

4. Wetlands (Tyrai, Reiskas and Svengel

5. Water bodies (KalétLake, Veivirzas, Minija, the
coast of the Curonian Lagoon, GargZdai, Slengask&io
quarries).

Monitoring is carried out in accordance with the
techniques for the monitoring of animal life apgliby
the State environmental monitoring program.

6.1. Monitoring of vegetation

The purposeis to monitor, assess major trends of
changes of natural and anthropogenic vegetaticangds
in diversity of species and community, to prepare t
forecast on the change in vegetation.

Monitoring of aquatic vegetationAll waters in

4. Given

plored and assessed. Equivalent and maximum noise i
spring, summer and autumn seasons, during the morn-
ing peak, evening peak and at night is supposdukto
measured at 24 measurement sites in the munigipalit
of Klaipéda district. Periodicity of measurement is 7
days per season. Noise levels are measured and regu
lated in accordance with the procedure set fortthen
following legal instruments.

. It is suggested to measure concentrations ofyhea

metals Cd, Cr, Cu, Ni, Pb and Zn in the soil lodade

the territory of the municipality of Klagua district. It

is recommended to carry out examination on a single
measurement site, i.e.: LizZiai, Endriejavas wacdn(fer
warehouse of pesticides and other chemicals).tSsi$

are carried out in the intended location once duthre
period of implementation of Monitoring program.

the priorities of the Kladda district
municipality, offers of public health professionaed
after the assessment of popularity of water bodies,
additionally, it is suggested to include two swimgi
holes into the monitoring of swimming holes:
Kapstatas lake and Dovilai quarry.

5. Specific sites for the monitoring of animal life the

municipality of Klaipda district: urban areas, rural
landscape (four areas with a distinctive rural foaghe

for choice), forests (5 forest arrays with a chteastic
(dominant) and rare (protected species) fauna; wet-
lands; water bodies.
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