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Summary

In order to get an overview of the air quality imhuania, 375 monitoring sites at
different location were equipped with diffusion &gbfor assessing NOSQ,, benzene at nearly
all sites, and ozone at EMEP sites ands;NiHsome agricultural sites. All 4 seasons: Autumn
2010, winter, spring and summer of 2011 were cal@me8 measurement periods. 10% of the
sampler was in duplicates; this information wasduger uncertainty calculation in the
framework of GUM, applied in the laboratory of passltd. Switzerland. The data capture was
over 98%, missing values were replaced by the noédhne whole campaign and values below
detection limit were replaced by half of the detatlimit.

The study results showed th#te mean concentrations ulfur dioxide in all
investigations sites during the study period ditl exceed the annual limit value of 2qug/m®
and were below the lower assessment threshold w8 ug/m’. The mean concentrations of
nitrogen dioxide in Vilnius agglomeration exceedled annual limit value of 40g/m® at seven
sites, in Kaunas — at two sites and in zone — r&etlsites with the intensive traffic flow in
Klaipeda and at the site Grigiskes, located neahighway Al. The mean concentrations of
nitrogen dioxide in 40 zones’ territory sites, WIBMEP grid 50 km x 50 km and around the
"Lithuanian Power Plant” during the study period dbt exceed the annual limit value of 40.0
ng/nt. The mean concentrations of benzeneVilnius, Kaunas agglomerations, zone, in 40
zones' territory sites, using EMEP grid 50 km xKsf, and around the "Lithuanian Power Plant”
during the study period did not exceed the anrimat Value of 5.0ug/m?® for the human health.

The mean annual concentrationsapimonia around the swine Stock Company ,Birzu
bekonas” and the swine SC ,Saerimner” division Qérd) the study period did not exceed the
limit value of 40.0pg/m®. The mean concentrations @mmonia around the swine Stock
Company ,Saerimner* Rupinsku exceeddtd limit value of 40.0pg/m® at site 50 m in
downwind direction from farm during the autumn, tein spring and summeFrhe atmospheric
concentrations oammonia around the SC "Sistem" swine complexb@weekly samples
exceeded the limit value 2 — 3 times during stueyiqu (25 March — 4 July 2011). The
concentrations of Nglin ambient air at sites in downwind direction frahe swine complex
were 1.3-2.4 times higher than those at site ininghwirection tathe swine complex.

1. Introduction

Currently Lithuanian national air monitoring netkaronsists of 1 mobile, 14 automatic
urban and 3 integrated monitoring stations. Europe&aion (EU) law acts and National
Environmental Monitoring Program (NEMP) for the yea005-2010, confirmed by the
Lithuanian Republic government’s resolution No. 180 February 7, 2005 (2005 No. 19-608,
2008 No. 104-3972) obligates to optimize current@nitoring station network and fully assess
the air pollution level in 2 agglomerations (citf/ \dlnius and Kaunas) and the zone (the rest
part of Lithuania). Agglomerations and zone areficored by the minister of environmental
protection and public health on 13 November, 20880N0.D1-574/V-1056 (2000 No0.100-
3184, 2008 No. 130-4998).

In order to get an overview of the air quality ithuania the diffusive samplers for
atmospheric sulfur dioxide, nitrogen dioxide anchzene were set up in the urban background
(residential), semi-urban (mixed residential anthotercial) and roadside (busy street/road and
crossing) sites. The obtained data were compartdtiaé acceptable levels of air pollutants that
are adopted in the EU as the limit values (Table'hg guidelines are written for worldwide use,

passam Itd



Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

and are intended to support actions aiming forojsténal achievable level of air quality in order
to protect public health and the environment ifiedént contexts. There are still no adopted limit
values for the volatile organic compounds as tatu€HsCHjs, etilbenzen and (orto-, meta-,
para)-xylene gH; (CHs).. Benzene is considered as an indicator of othefatile organic
compounds and if its limit value is not exceeddédmeans that the others volatile organic
compounds are not hazardous to human health.

There are no set air quality guidelines for ammoatanospheric concentrations.
Therefore the measured MNkoncentrations during this study were compared wély limit
value of 40.0ug/m®, which is adopted by the minister of environmemtaitection and public
health on 30 October 2000, order No. 471/582 (20000-3185, 2007 No. 67-2627).

Table 1. Atmospheric air qualityg/m°) guidelines for selected air pollutants aiming totpct
human health adopted by the European Union Colmakttive 2008/50/EB.

SOG, NO, CeHs
Anual limit value (LV) 20 40 5
(Vegetation) (Human health) (Human health)
Upper assessment threshold (UAT) 12 32 35
Lower assessment threshold (LAT) 8 26 2

2. Objectives

Purpose — to renovate and modernize national emwviental air monitoring system according to
EU directives, UN Long-range transport conventiad ather law act’s requirements.

1. The assessment of airborne pollutants: nitrogeridigo(NG,), sulfur dioxide (S@ and
volatile organic compounds BTX (benzene, toluenthylebenzene, orto-, meta-,
paraxylene) distribution of average concentrationthe agglomerations of Vilnius and
Kaunas, as well as in 58 towns, where populationatexceed 5 thousand people.

2. The assessment of airborne pollutants: nitrogeridigo(NO2), sulfur dioxide (SO2) and
volatile organic compounds BTX and ozone (O3) ayeraoncentrations dimensional
distribution in 40 zones’ territory sites, using EM grid 50 km x 50 km.

3. The assessment of airborne pollutants: nitrogeridigo(NO2), sulfur dioxide (SO2) and
volatile organic compounds BTX average concentn&iodistribution around the
company "Nuclear power station”.

4. The assessment of ammonia @)lleverage concentration’s distribution around 4ngwi
farms.

5. According to the received results from geographicdrmation systems (GIS) prepare
the map of pollutants’ dispersion; estimate thegaiality monitoring stations network’s
and Lithuanian territory partition’s into zone aagglomerations compliance to the EU
directives’ requirements.
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3. Performance of Project
3.1 Organisation

The following organisation flow diagram shows tlefprmance of the project.

LOC O3 NH;
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Fig.1. Work flow diagram
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3.1.2. Work plan of projekt "Lithuanian Air Monitor ing System Modernization Using Diffusive Samplers"
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Fig. 2. Work plan
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3.2 Description of samplers

3.2.1 NQ Diffusive Sampler

The sampler is based on that of Palmes and issiveadevice requiring no power for
its operation. It collects N{by molecular diffusion along an inert tube to &sabent, in
this case triethanolamine. The sampler, whiclhé in the following dia-gram, consists of
a polypropylene tube of 9.8 mm internal diametet @4 cm length. The samplers are placed
in a special shelter to protect them from rain animize the wind influence.

In use the samplers are mounted vertically andiotiver stopper is removed at the
onset of sampling allowing NO2 to be transportearimjecular diffusion up the tube to the
TEA, where it is re-tained. Collected NO2 determispectrophotometrically by the well-
established Saltzmann method. Sampling periodgerasually from one to two weeks.

3.2.2 SQ Diffusive Sampler

The passive sampler for sulphur dioxide is basethendiffusion of sulphur dioxide
molecules onto a mixture of potassium carbonate gipderol. The passive samplers are
composed of a polypropylene housing with an opeoning0 mm diameter. To reduce wind
disturbance a glass fiber membrane is attachedyosigal by a wire net. The amount of
absorbed sulphur dioxide is proportional to theimmental concentration. Following an
exposure period of 2 weeks total amount of sulpdioxide is extracted and ion-
chromatographically determined.

3.2.3 BTX Diffusive Sampler

The diffusion tube comprises a glass sampling tyen at both ends and filled with
activated charcoal. Each opening in the samplibg ts filled with a cellulose acetate
diffusion barrier as the following figure shows:

Ambient air diffuses into the sampling tube in atcolled manner. BTX are absorbed
on the activated charcoal and desorbed by carlsuptiide in the laboratory and analyzed by
gas chromatography.

3.2.4 NH; Diffusive Sampler

The ammonia diffusive sampler is based on ammoro&cules diffusion of onto
phosphoric acid. The diffusive sampler consistsaipolypropylene housing which has a
20mm diameter opening. A Teflon membrane suppodoieé@ wire net is used in order to
reduce wind effects. A special suspension devi@sis recommended to protect the sampler
from wind and stress of weather.

The amount of ammonia absorbed by the sampler igproportion with the
concentration found in the environment. After adatermined period of time (ranging from 2
weeks and up to 1 month), ammonia is extractedsiremtirety from the sampler and its
guantity is determined spectrophotometrically bgdphenol-method at 630 nm
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3.2.5 @ Diffusive Sampler

The diffusive sampler for ozone is based on thiusiibn of ozone along a tube to an
absorbing medium. The chemisorption of ozone tgiese by reaction with 1,2-di(4-
pyridyl)-ethylene (DPE); the ozonide formed undegcleavage and yields an aldehyde. The
amount of aldehyde is finally determined spectraphnetrically by the MBTH method at 442
nm.

The diffusive sampler for ozone consists of a palpylene tube of 4.9 cm length and 0.9 cm
diameter. At the closed end there is a glass filter dipped in a solution of DPE in acetic

acid. To protect the samplers against weather tondiand to eliminate the light effect on

DPE, a special shelter was developed.

505
CODE ‘wo st

L vIpean
Ay by

Fig. 3. Used samplers of passam Itd.

3.2.6 Calculation

The concentration of pollutant in ambient air ikca&ated according to the following formula:

Q - | Q - 16

Cc = =

D-A-t SR - t
c concentration of pollutant [ugfin
Q amount of absorbed pollutant [Lo]
D diffusions coefficient pollutant /air [ctmin]
A diffusion area [crfl
I diffusion path (=length of tube) [cm]
t exposure time [min]
SR sampling rate [mI/min]
Sampling rate  N@: 0.9047 mi/min at 2C
Sampling rate  S© 1h®min at 20C
Sampling rate Benzene 6.44ml/min at 2¢
Sampling rate Nk 3mBmin at 20C
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Sampling rate  Ozone 0.0327 empirical factor
[field calibration in Lithuania]

A temperature correction was not made, becausaglaryearly measurement campaign,
influence of temperature is balanced.

3.3 Measurement uncertainty

3.3.1 Overall uncertainty according GUM

Passam uses the indirect approachof GUM (Guidagsessing measurement
uncertainty) [1,2,3] The permanent verificatiorsampling rate, based on weight losses of
permeation tubes, is a independent way of cheakiegverall performance of diffusive
sampling systems. The output information is imparfar assessing measurement
uncertainty. With this procedure the requiremelt$S® 9001 (process control) are fulfilled
as well.

The analytical control charts give information létinternal variation of analytics.
Furthermore, with this procedure long-term stapibit results can be guaranteed and
measurement results are comparable over time.

The calculation of uncertainty started on the battbe following measurement equation

c o= (md —mb)El06
’ SR

where

Cu ambient concentrationFug?]n

my: mass of desorbed analyte [1o]
Mp:
SR

blank of analyte [ ga
diffusive uptake rate Fm /min]

exposure time [min]

The input quantities and their uncertainties afendd as follows:

Umg:  Uncertainty of the mass of absorbed analyte.staedard uncertainty can be
characterized by the standard deviation of thécation function

ump.  Blank values: The variation of blank value haséoadded to4 in absolute terms

Usr:  Uncertainty of sampling rate. The variation astterm is given by the standard
deviation of repeated verification experimentsstandard atmospheres.

U Exposure time. This term is in general negligiat exposure times of more than one
week. At shorter times, this term has been taknaccount.

An additional term has been introduced, which ceviite uncertainties budgets of repeated
measurements, microenvironmental factors, variatinonthe geometry of samplers etc.

Up Variation of multiple samples at the same sitee $ize of this term is estimated by the
median of triplicate samplers in the field.

Uex:  External influences such as temperature, wirgdphumidity.
This term has to be taken into account, if the darafare used in extreme conditions.
This term has to be estimated.

10
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The combined uncertainty, is calculated as follows:

— 2 2 2 2 2
U = VWPsr + (Wng +Wnp) + Wp + Ui + Ulex

The expanded uncertainty is calculated by usingverage factor of 2.

Ue =2 o/ UZSR + (Uzmd"' u2mb) + U2P+ Uzt + Uzext

The uncertainty of the mean of the 8 periods isudated as follows:

Wean = Usingle,/\/8

Tabele 1. Uncertainty estimation according GUM.

Componenk Limit value uncertainty uncertainty mlehn
ug/nt combined expanded 8 periogls

annual

NO, mean 40 10.8 21.6 7.7
UAT 32 10.2 9.9 7.3
LAT 26 20.5 19.7 7
annual

SO, mean 20 11 22.1 7.8
UAT 12 13.1 26.2 9.3
LAT 8 16.7 33.5 11.9
annual

Benzene |mean 5 141 28.2 10
UAT 3.5 17.3 34.6 14.1
LAT 2 26.6 53.3 18.9
annual

Ozone mean 60 13.9 27.8 9.9
annual

NH3 mean 20 16.9 33.7 12

5 45.8 91.6 325
1 219.2 438.4 155.5

3.3.2 Duplicates

The standard deviations of duplicate determinattarstaken as a measure of

the reproducibility of the method used. They alewated by the following equation:

[ A 5
|| Z {-.Tlr' — Y }
IS. — 2 | i=l
D
\ 2
where
11
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S Standard deviation of duplicate
y1i, Yoi Measured values of the duplicates
n Number of duplicates

[ Cycle number of duplicates

The SD’s stands for the standard deviation of trexall process, therefore, including
preparation, sampling and analysis.

Table 2. Relative standard deviations, calculatechfduplicates

Componenk limit value rel. standard

ug/nt deviation
NO, annual mean 40 3.9
UAT 32 4.8
LAT 26 5.9
SO, annual mean 20 5.4
UAT 12 8.9
LAT 8 13.4
Benzene | annual mean 5 9.8
UAT 3.5 14
LAT 2 24.6

Ozone 14-mean 60 47.4
NH3 annual mean 20 11
5 73
1 219

This figures were used for uncertainty calculaiichapter 4

3.3.3 Uncertainty as consequence of incomplete maasments

A scientific judgement of this figure has been madeof yearly series of NO
continuous measurement data. The same periotie &islte campaign were selected and the
mean calculated. This means were compared withdiresponding yearly means.

Table 3.

mean | difference| difference
Monitoring site yearly mean |4 seasons absolute relative %
Vilnius_Lazdynai 9.0 11.7 2.7 30.4
Vilnius_Zirmanai 23.4 15.0 -8.4 -35.8
Vilnius_Savanon 20.8 20.0 -0.8 -3.8
Kaunas_Petrasnai 11.7 12.6 0.9 7.3
Kaunas_Noreikisés 8.7 10.2 1.5 17.6
Klaipeda_Silugs 23.7 23.7 0.0 0.1
Siauliai 21.4 23.5 2.1 9.7
Mazeikiali 6.8 6.8 0.0 -0.5
Pane¢zys Centras 13.9 15.2 1.3 9.1
Jonava 9.0 9.7 0.7 8.1
Kédainiali 8.3 9.6 1.3 15.8

12

passam Itd



Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

A standard deviation of the differencies of 2.0ds8 calculated, which means a
relative standard deviation of 5 % at 40 urh/frhis uncertainty term has to be added to the
combined uncertainties of table 2.

4. Results

The link between thetmospheric pollutants concentratioasd the emissions of
pollutants in the atmosphere is rather complex. ®bserved concentration levels are the
result of the complex dynamical behaviour of metemgical conditions and physical-
chemical (transformation) processes of the polkstamitted by a great diversity of sources
that are unequally distributed in time and spadei@spheric concentrations sdilfur dioxide
(SO, nitrogen dioxide (N and volatile organic compounds (VOC): benzenegH(
toluene, ethylbenzene and orto-, meta-, para-xylere measured on the urban localities of
Lithuania in order to evaluate the effects of amplmgenic activity on air quality. The purpose
of this project was to get spatial variation inlptnts (sulfur dioxide, nitrogen dioxide and
volatile organic compounds: benzeneHg), toluene, ethylbenzene and orto-, meta-, para-
xylene) concentrations in Lithuania based on onar ymeasurements with diffusive air
samplers. Eight sampling campaigns of 14 days waneed out from 3November 2010 to 4
July 2011in Vilnius and Kaunas agglomerations and zone (#s¢ part of Lithuania)The
diffusive samplers for atmospheric sulfur dioxidérogen dioxide and benzene were set up
in the urban background (residential), semi-urb@xéd residential and commercial) and
roadside (busy street/road and crossing) sitegderao get spatial variation in pollutants
concentrations.

4.1 Summary data

The data were published per measuring site and abd:

Table 4.

season period

| automn 1 5.11.2010 17.11.201C
2 17.11.2010 1.12.201C

Il_winter 3 6.1.2011 20.1.2011
4 20.1.2011 3.2.2011

lll_spring 5 25.2.2011 8.4.2011
6 8.4.2011 22.4.2011

IV_sommer 7 6.6.201]1 20.6.2011
8 20.6.2011 4.7.2011

The data were cleared up in the following way:

Not detected: replacing by half of detection limitgreen underlined
Outlier rejection by Grubbs test. red underlined

Grubbs' test is defined for the hypothesis:

Ho: There are no outliers in the data set
Ha There is at least one outlier in the data set

13
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with and s denoting the sample mean and stanaaidttbn, respectively. The Grubbs test
statistic is the largest absolute deviation fromsample mean in units of the sample standard
deviation.

The file names are the following_

Lithuania_Benzene_Summarytable 240811.xls
Lithuania_NH3_Summarytable 240811.xls
Lithuania_NO2_Summarytable_300811.xls
Lithuania_O3_Summarytable _010911.xls
Lithuania_SO2_Summarytable _300811.xIs

4.2 Meteorology

The first campaign (2010.11.03-2010.12.01)

The climate of the Lithuania can be described gsc&y European continental
influenced climate with warm, dry summers and Yastvere winters.

The unusually warm weather prevailed during gineater parbf the November. The
highest air temperature was recorded in the midiitee month (11-15 °C) and exceeded the
highest mean temperature in many places. From 2@&iNber weather cooled down, the
mean daily air temperature fall below zero. Thedstair temperature at the end of the month
in many areas dropped to -11 ...- 15 ° C, in Kydidd -16 ° C, and in Zarasai Rokiskis to -17
° C. Monthly mean air temperature varied from 2.3l ° C (in most places higher than the
average multi-annual by 2.5°C).

The amount of rainfall reached 50-70 mm in Lowlgraisd 71-125 mm in northern
areas. Such rainfall in many places was closeamtrm, in some places it exceeded by 1.5
times. The earliest snow was November 25-26.

The secong¢ampaign (2011.01.06—-2011-02-03)

In January, the prevailing weather gets cold. Tigbdst air temperature of 3-6 °C was
observed. The lowest air temperature in most am@as-15 ...- 20 ° C, in the northern regions
of -21 ...- 23 ° C. Monthly mean air temperatureecfrom -0.9 ° to -3.9 at the seaside.

During the month precipitation varied from 40 torf (near normal), and from 56
to 75 mm in north-eastern coastal areas. The lonae¥all was observed in some southern
areas, i.e. 27-30 mm.

The highest wind speed in many areas reached 1B/4.8n Klaipeda and Kybartai -
21 m/s.

Sunshine totals for the period was observed of @eirs (10-15 h less than the
norm mean duration), in the eastern and southeastgions - 10-15 hours (25-30 h less than
the norm).

14
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The third campaign (2011.03.25-2011.04.22)

Dry weather dominated during April. During the thitecade weather was the
warmest; the highest temperatures in many areastmen to 23-26 °C, to 20-21 °C at the
coastal zone. The lowest air temperature in Aprihiost districts was still fallsto -1 ...- 5 ° C.
Mean air temperatures were above normal for theosegl .5 to 3 ° higher than the mean
multi-annual) and was observed from 6.6 t0 9.3 ° C.

Rainfall totals for this period were normal almeserywhere (20-30 mm), in central
and eastern regions only 14-19 mm (35-40% rate3.idaviest falls during the season were
measure during the first decade, then dominatedveather southeast.

Mean windspeeds for spring were about averagénoseéason. The highest wind
speeds in many areas reached 15-19 m/ s, som&irg3 m / s. Sunshine totals for the
period were above 195-250 h (35-65 h more thamvleeage luminosity of multi-period).

The fourth campaign (2011.06.06—-2011.07.04)

In most areas monthly mean air temperature varaa f16.6 to 18.4 ° C in June, in
seaside locations and in the central regions frodnt@ 3.0 °C higher than the mean multi-
annual. The lowest air temperature was observed 41 Especially in the first decade the
warm weather was occured, when the highest air éesyre in most areas has risen to 30-32
°C.

Rainfall totals for this period were 45-83 mmitire southern and eastern regions of
40-44 mm, in some places in southern and north-ea$t 84-115 mm.

The highest wind speed in most areas were 10/$4 3ometimes 15-17 m/s, in Silute - 22
m/s.
Sunshine totals through the month was found t@®&327 hours (14-69 h more
than the mean luminosity of multi-time).

Tabele 6. The average characteristics of the mategical parameters for the study period
from 3 November 2010 to 4 July 2011

SIAULIAI | Periods
t, °C Wind speed,  Wind direction, relative Precipitation, mm
m/s degrees humidity, %
1 6.3 1.7 241 89.8
2 4.2 2.4 325 83.7
3 -1.3 2.7 187 93.6
4 -3.0 2.9 239 92.1
5 3.3 3.3 222 77.6
6 6.6 2.8 218 68.8
7 17.9 2.1 198 55.0
8 17.2 2.2 182 55.0
KAUNAS
1 6.8 2.1 300 91.2 15
2 5.8 2.6 99 86.4 27
3 -0.8 3.8 190 89.8 70
4 -4.3 3.7 221 88.4 920
5 3.8 4.0 234 76.7 12
6 7.0 3.3 231 67.5 6
7 18.2 3.0 229 56.0 90
8 17.4 2.8 177 56.0 30
KYBARTAI
1 6.7 1.7 278 91.8 25
2 6.0 1.8 191 86.5 42
15

passam Itd



Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

3 0.0 3.4 190 89.6 26
4 -3.6 4.0 228 88.2 39
5 4.9 4.4 230 75.7 9
6 7.3 3.2 234 70.9 8
7 17.6 3.2 222 61.0 11
8 18.3 3.2 194 61.0 16
KLAIPEDA
1 7.7 4.1 303 94.3 24
2 5.4 2.3 106 85.8 19
3 0.1 4.3 206 93.9 54
4 1.3 4.4 232 92.5 32
5 0.1 4.3 206 93.9 40
6 1.3 4.4 232 92.5 9
7 3.1 4.4 221 84.3 9
8 47 3.4 243 83.9 8
VILNIUS
1 5.9 1.4 317 94.9
2 5.6 2.2 126 90.5
3 1.1 3.4 202 91.5
4 4.5 3.1 244 89.6
5 3.4 3.7 226 74.3
6 6.6 3.2 237 63.1
7 18.6 2.8 219 56.0
8 16.9 2.7 173 56.0
UTENA
1 5.5 1.1 258 87.5
2 5.2 1.4 276 85.9
3 1.3 2.3 205 87.3
4 4.2 2.4 235 87.0
5 3.2 2.7 229 73.6
6 6.2 2.4 233 68.6
7 18.4 1.8 200 60.0
8 17.1 2.2 156 60.0
VARENA
1 5.1 1.2 194 96.7
2 6.3 2.0 54 88.7
3 0.4 2.3 197 92.3
4 4.1 2.3 236 90.0
5 4.1 3.0 228 73.7
6 6.6 2.6 232 65.9
7 18.2 2.4 231 53.0
8 17.7 2.1 191 53.0
TELSIAI
1 6.0 2.3 284 88.4 80
2 4.0 2.2 198 79.4 16
3 1.1 3.4 212 86.3 90
4 2.8 3.7 252 84.9 25
5 2.7 3.7 238 76.1 90
6 6.3 3.2 238 68.3 16
7 17.0 2.9 213 52.0 6
8 17.7 3.0 173 52.0 21
BIRZAI
1 6.6 2.1 252 88.1
2 4.9 2.0 302 82.1
3 -1.3 3.0 192 91.1
4 3.7 2.8 231 91.4
16
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5 3.0 3.1 226 78.1
6 6.5 2.4 259 68.9
7 18.6 2.3 208 64.0
8 17.6 2.4 155 64.0
LAUKUVA
1 55 2.1 277 91.2
2 3.9 3.0 75 88.9
3 -1.6 4.2 209 93.5
4 -3.9 3.9 222 92.3
5 2.3 4.6 242 80.5
6 5.9 3.8 217 72.2
7 16.3 3.7 210 57.0
8 16.7 3.9 151 57.0
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4.3 The assessment of airborne pollutants: nitrogedioxide, sulfur dioxide and volatile
organic compounds distribution of average concentii#gons in the agglomerations of
Vilnius and Kaunas, as well as in 58 towns, wheregpulation do not exceed 5 thousand

people

4.3.1 Vilnius agglomeration

4.3.1.1 The location of diffusive samplers in Vilnis agglomeration
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4.3.1.2 Coordinates of study places and data capiin Vilnius agglomeration

Table 7. Data capture (%) in Vilnius agglomeratfosf not measuredl

Site code Address Coordinates (LKS-94) Data cap®ére
X Y NO, SO LOJ
VILNIUSO1  Zirminy g. 10 Zirntinai 583758 6063283 100 - 100
VILNIUSO02 Kliniky g. 7 Antakalnis 584763 6064354 100 - -
VILNIUS03 Kokliuy g. 37 Dvationys 588156 6066315 100 100 -
VILNIUS04 Valakampt 2 pliazas 583365 6068074 100 - 100
VILNIUS05 Kareiviy g. 1 Zirntinai 583080 6065084 100 - -
VILNIUS06 Kvie¢iy g. 15A Jeruzal 581970 6068079 100 100 -
Stanewiaus g. 56
VILNIUSO07 Fabijonisks 580681 6066187 100 - 100
Ukmergss g. P. Zadeikos g.
VILNIUS08 Pasilatiai 579739 6066697 100 - -
VILNIUS09 Vokieciy g. 1 Senamiestis 582959 6060975 100100 100
VILNIUS10 Stoties transporto Ziedas 582796 6060109 100 - -
VILNIUS11 Svitrigailos g. Paneiig. 581960 6059972 100 100 100
VILNIUS12 Darbininky g. 11 Naujininkai 582010 6059221 100 100 -
VILNIUS13  Zirniy g. 35 Naujininkai 582415 6058371 100 - 100
VILNIUS14 Zibuokliy g. 26 Markuiai 584931 6060496 100 - -
VILNIUS15 Karklény g. 15 N. Vilnia 591991 6062292 88 100 88
VILNIUS16 Sventaragio g. 1 Senamiestis 583063 6061719100 - -
VILNIUS17 Lvovo g. 21A Snipiks 582512 6062879 100 100 -
VILNIUS18 Ukmergs g. G. Vilko g. 581427 6063545 100 - 100
VILNIUS19 Kestwio g. Sliu g. Zwrynas 580579 6063083 100 2 -
VILNIUS20 Panenkalnio g. Kudirkos g. 581758 6061964 100 100
Savanory per. 41 G. Vilko g.
VILNIUS21 19 580262 6060396 100 88 -
Vingio Parko estrada
VILNIUS22 Naujamiestis 579704 6061515 88 100 -
VILNIUS23 Oslo g. Erfurto g. Lazdynai 577147 6060074 100 - 100
VILNIUS24 Architekty g. 49 Lazdynai 577530 6060653 100 100 -
VILNIUS25 R. Jankausko g. 1 Karolinig« 577926 6062234 100 - -
VILNIUS26 Pajautos g. 11 Pilait 575873 6064366 100 - 100
Laiswes per. JustiniSkig.
VILNIUS27 VirsuliSkées 578885 6063708 100 100 -
VILNIUS28 Justinidki; g. 101 Justinids 578896 6065447 100 - 100
VILNIUS29 Karaliskiy g. 1 Tarand 577304 6068799 100 100 -
VILNIUS30 Gelvony g. 18 Seskié 580925 6064834 100 - 100
VILNIUS31 Laiswves per. Architeki g. 578744 6060775 100 100 -
VILNIUS32 Savanony per. Vilkpedes g. 578744 6060775 100 - 100
VILNIUS33 Gariany g. ties turgumi 574710 6058627 88 100 -
VILNIUS34 Zaliyjy ez. G. 583365 6068074 100 - -
VILNIUS35 Durpiy g. Kalno g. 577762 6049785 100 - 100
All documentation of placement, shipping of diffussisamplers are presentediinnex .
Photographic documentation of the sampling locasqgmresented idnnex II.
The protocols of chemical analysis are presentédirex Ill .
Raw data are presentedAnnex V.
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4.3.1.3 Summary tables of data Vilnius agglomeraih for the study period from 3 November 2010 to 4uly 2011
Table 8. Sulfur dioxide concentrations in Vilniuggéomeration for the study period from 3 Novemb@t@to 4 July 2011

S02 concentration,ug/m?

Site code Address Coordinates (LKS-94)
2010.11.03- (2010.11.17- |2011.01.06- |2011.01.20- |[2011.03.25- |2011.04.08- |2011.06.06- |2011.06.20-
X Y 2010.11.17 |2010.12.01 (2011.01.20 |2011.02.03 [2011.04.08 |2011.04.22 |2011.06.20 (2011.07.04
IVILNIUS03 Kokliy g. 37 Dvarcionys 588156 6066315 2.60 0.40 1.00 1.20 1.90 1.40
IVILNIUS06 Kviec€iy g. 15A Jeruzalé 581972 6068079 1.10 2.50 0.50 0.50 1.50 1.70
IVILNIUS09 \Vokie€iy g. 1 Senamiestis 582959 6060975 2.00 0.50 3.70 2.20 2.40 1.60
IVILNIUS11 Svitrigailos g. Paneriy g. 581960 6059972 2.10 0.40 2.50 0.60 0.30 0.50
IVILNIUS12 Darbininky g. 11 Naujininkai 582010 6059221 1.80 0.90 3.40 0.40 1.80 0.70
IVILNIUS15 Karklény g. 15 N. Vilnia 591991 6062292 1.80 0.70 2.00 4.10 2.30
IVILNIUS17 Lvovo g. 21A Snipiskés 582548 6062873 0.50 0.40 0.60 1.10 1.50
IVILNIUS19 Kestugio g. Séliy g. Zvérynas 580579 6063083 1.30 0.80 1.10 1.10 4.10 1.90 0.70 0.30
IVILNIUS21 Savanoriy per. 41 G. Vilko g. 19 580262 6060396 1.90 0.60 1.20 0.40 0.40 0.50
IVILNIUS22 Vingio Parko estrada Naujamiestis  |579704 6061515 2.20 1.40 1.30 0.70 1.60 0.80 0.40
IVILNIUS24 Architekty g. 49 Lazdynai 577530 6060653 1.20 0.60 1.30 0.80 1.40
IVILNIUS27 Laisvés per. JustiniSkiy g. VirsuliSkés|578871 6063710 0.40 0.50 1.60 0.80
IVILNIUS29 Karaliskiy g. 1 Tarandé 577304 6068799 0.80 0.90 1.90 1.20
IVILNIUS31 Laisvés per. Architekty g. 578744 6060752 1.40 0.50 0.60 0.70
IVILNIUS33 Gariliny g. ties turgumi 574529 6058544 1.70 0.60 1.00 0.50 1.00 0.70
(OKTS02 Vilnius_Lazdynai 578075 6061735 0.8 0.3 1.2 2.5 0.4 1.3
(OKTS03 Vilnius_Zirmanai 583078 6065086 0.4 0.3 1.2 1.0 0.15 0.8
|Iost or stolen
<0.3 = n.d. half of detection limit = n.d.

outlier according Grubbs Test, replaced by mean
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Table 9. Nitrogen dioxide concentrations in Vilnagglomeration for the study period from 3 Noveni@t0 to 4 July 2011

NO, concentration, pg/m°

Site code Address Coordinates (LKS-94)
2010.11.03- [2010.11.17- [2011.01.06- 2011.01.20- [2011.03.25- [2011.04.08- [2011.06.06- [2011.06.20-
X Y 2010.11.17 |2010.12.01  [2011.01.20 2011.02.03  [2011.04.08 [2011.04.22 |2011.06.20  |2011.07.04
VILNIUSO1 Zirminy g. 10 Zirmanai 583758 6063331 24.0 18.1 23.6 21.6 21.4 20.7 18.3 14.2
IVILNIUS02 Kliniky g. 7 Antakalnis 584763 6064354 26.5 18.3 29.4 26.1 23.9 20.5 18.3 15.3
\VILNIUSO03 Kokliy g. 37 Dvarcionys 588156 6066315 14.8 11.3 13.6 13.2 9.9 7.5 6.0 4.9
VILNIUS04 Valakampiy 2 pliazas 583365 6068074 19.5 10.7 15.3 12.3 12.2 9.4 8.5 5.7
VILNIUS05 Kareiviy g. 1 Zirmanai 583089 6065103 31.3 29.3 42.3 40.2 40.9 47.1 37.8 32.9
VILNIUS06 Kvieciy g. 15A Jeruzalé 581972 6068079 19.8 15.5 21.6 15.9 18.2 14.3 135 9.4
VILNIUSO7 Staneviciaus g. 56 Fabijoniskes 580681 6066187 22.3 18.4 23.2 18.5 19.6 18.8 17.1 15.0
Ukmergés g. P. Zadeikos g.

\VILNIUSO08 Pasilaiciai 579739 6066685 32.8 31.1 24.9 26.5 32.8 30.9 39.6 29.1
IVILNIUS09 \Vokie€iy g. 1 Senamiestis 582959 6060975 32.7 24.2 32.5 37.6 36.3 44.8 31.6 35.8
\VILNIUS10 Stoties transporto Ziedas 582796 6060109 40.9 32.3 45.5 50.0 40.9 47.1 36.0 44.4
\VILNIUS11 Svitrigailos g. Paneriy g. 581960 6059972 45.9 29.3 44.0 53.2 50.5 55.9 38.7 46.9
VILNIUS12 Darbininky g. 11 Naujininkai 582010 6059221 21.8 18.9 23.9 24.2 21.2 25.7 21.2 24.1
VILNIUS13 Zirniy g. 35 Naujininkai 582415 6058371 49.2 40.4 53.8 56.4 57.0 51.7 55.2 57.8
VILNIUS14 Zibuokliy g. 26 Markugiai 584931 6060496 14.6 12.7 19.3 21.0 17.1 18.7 10.5 13.9
VILNIUS15 Karklény g. 15 N. Vilnia 591991 6062292 145 115 14.0 14.4 12.2 13.3 10.2

IVILNIUS16 éventaragio g. 1 Senamiestis 583063 6061719 28.3 20.9 28.5 28.2 25.8 27.3 19.4 25.9
\VILNIUS17 Lvovo g. 21A Snipiékés 582548 6062873 33.6 25.6 35.2 28.8 30.6 30.2 27.5 22.8
\VILNIUS18 Ukmerges g. G. Vilko g. 581427 6063505 61.6 40.7 62.2 52.6 56.1 64.0 66.5 41.4
\VILNIUS19 Kestucio g. Séliy g. Zvérynas 580579 6063083 29.9 27.6 32.8 28.8 31.8 34.3 32.8 25.5
VILNIUS20 Paménkalnio g. Kudirkos g. 581758 6061964 58.1 49.4 50.0 47.4 55.2 57.0 52.7 65.8
VILNIUS21 Savanoriy per. 41 G. Vilko g. 19 580262 6060396 275 21.2 27.1 23.9 26.6 24.2 7.8
VILNIUS22 Vingio Parko estrada Naujamiestis 579704 6061515 15.3 14.6 18.0 134 12.7 11.8 9.5 114
VILNIUS23 Oslo g. Erfurto g. Lazdynai 577161 6059998 31.8 22.8 30.1 24.2 25.6 28.3 26.7 24.1
\VILNIUS24 Architekty g. 49 Lazdynai 577530 6060653 26.1 18.5 19.0 16.3 15.9 18.5 12.0 13.4
\VILNIUS25 R. Jankausko g. 1 KaroliniSkés 577897 6062249 26.7 23.3 21.7 16.2 17.9 16.0 22.1 19.4
IVILNIUS26 Pajautos g. 11 Pilaité 575851 6064365 16.0 15.6 12.5 12.4 10.9 12.8 14.0 10.5

Laisves per. Justiniskiy g.
\VILNIUS27 VirsuliSkés 578871 6063710 55.6 34.1 46.2 32.4 39.8 33.0 46.3 32.7
VILNIUS28 JustiniSkiy g. 101 JustiniSkés 578896 6065424 22.2 17.4 20.0 14.8 15.8 13.8 14.6 14.0
VILNIUS29 Karaliskiy g. 1 Tarandé 577304 6068799 12.2 12.8 11.1 8.0 9.0 6.6 7.6 5.6
VILNIUS30 Gelvony g. 18 Seskiné 580925 6064834 31.8 27.9 34.0 25.8 30.3 28.4 31.0 25.5
\VILNIUS31 Laisves per. Architekty g. 578744 6060752 47.7 31.6 46.5 40.1 44.7 49.9 49.8 36.2
IVILNIUS32 Savanoriy per. Vilkpédés g. 580302 6059215 20.0 17.1 20.5 22.6 20.3 25.2 17.6 19.3
IVILNIUS33 Garidny g. ties turgumi 574529 6058544 33.0 29.5 24.4 32.1 31.0 26.9 33.9
IVILNIUS34 Zaliqjq ez. G. 585735 6071814 13.0 11.2 13.8 10.9 11.6 7.9 8.1 5.6
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VILNIUS35 Durpiy g. Kalno g. 577762 6049785 10.1 9.1 10.5 13.1 10.1 11.8 15.6 8.9

OKTS02 Vilnius_Lazdynai 578075 6061735 16.9 14.8 18.1 15.0 12.0 13.8 11.8 10.7

OKTS03 Vilnius_Zirmanai 583078 6065086 41.1 28.9 41.1 39.2 47.0 50.2 43.9 35.5

lost or stolen
0.20 half of detection limit = n.d.
outlier according Grubbs Test, replaced by mean
Table 10. Benzene concentrations in Vilnius aggiatien for the study period from 3 November 201@ tduly 2011
i . Benzene concentrationpg/m®
Site code Address Coordinates (LKS-94)
2010.11.03- |2010.11.17- 2011.01.06- 2011.01.20- 2011.03.25- 2011.04.08- 2011.06.06- 2011.06.20-
X Y 2010.11.17 |2010.12.01 2011.01.20 2011.02.03 2011.04.08 2011.04.22 2011.06.20 2011.07.04
VILNIUSO1  |Zirmdny g. 10 Zirmanai 583758 6063331 1.3 1.6 25 2.1 1.5 1.3 0.8 0.9
IVILNIUS04  |Valakampiy 2 pliazas 583365 6068074 15 1.6 25 2.1 1.1 1.1 0.5 4.8
IVILNIUSO7 _|Stanevitiaus g. 56 Fabijonigkés 580681 6066187 1.0 1.6 2.6 2.1 15 1.3 0.8 1.0
IVILNIUS09  |Vokiegiy g. 1 Senamiestis 582959 6060975 1.7 1.8 2.3 25 17 1.9 0.9 1.3
IVILNIUS11  |Svitrigailos g. Paneriy g. 581960 6059972 2.0 1.7 2.6 2.8 1.9 2.0 0.7 1.8
VILNIUS13  |Zimiy g. 35 Nauijininkai 582415 6058371 2.1 2.2 3.0 2.9 2.2 1.7 1.0 1.7
IVILNIUS15  |Karklény g. 15 N. Vilnia 591991 6062292 21 1.5 2.1 2.7 1.3 1.4 0.6
IVILNIUS18  |Ukmergés g. G. Vilko g. 581427 6063505 2.0 2.3 3.7 3.1 2.1 2.3 1.3 1.6
IVILNIUS20  |Paménkalnio g. Kudirkos g. 581758 6061964 2.1 2.7 2.7 2.7 17 2.1 2.3 2.3
IVILNIUS23  |Oslo g. Erfurto g. Lazdynai 577161 6059998 1.6 1.4 2.1 2.1 1.2 1.20 0.5 1.2
IVILNIUS26 __ |Pajautos g. 11 Pilaité 575851 6064365 2.6 1.6 2.0 2.2 1.4 1.3 0.6 2.3
VILNIUS28  |Justiniskiy g. 101 Justiniskeés 578896 6065424 1.0 15 3.0 2.0 1.3 1.1 0.6 2.6
IVILNIUS30  [Gelvony g. 18 Seskiné 580925 6064834 1.4 2.0 2.4 2.3 1.8 1.4 0.9 1.4
\VILNIUS32  |Savanoriy per. Vilkpédés g. 580302 6059215 1.4 2.4 2.2 2.2 1.4 1.4 0.6 0.8
\VILNIUS35  [Durpiy g. Kalno g. 577762 6049785 1.0 1.8 2.2 2.0 1.4 1.2 0.6 1.7
OKTS02 Vilnius_Lazdynai 578075 6061735 0.8 1.3 0.4 2.2 1.2 1.4 0.4 0.9
OKTS03 Vilnius_Zirmanai 583078 6065086 1.6 2.0 3.4 2.8 1.8 1.7 0.6 1.3
|:|Iost or stolen
duplicates
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4.3.1.4 The seasonal variation of atmospheric sulf dioxide, nitrogen dioxide and
benzene concentrations in Vilnius agglomeration

Sulfur dioxide

The bi-weekly concentrations of $( ambient air were measured at 15 sites. The list
of stations can be found in Table 7. The obtainath dduring the all study period are
presented in the Table 8. For the entire studyoggifrom 3 November 2010 to 4 July 2011),
the mean annual concentrations of,S@nged between 0.69 and 1.J§/m* (Fig.6). The
exceedance above the annual limit value of 2@/0n° for the ecosystems was not observed
neither at the sites in the urban nor in suburlzokdground areas.

Annual means of SQwere significantly below the annual limit valuedaeven below
the lower assessment threshold value of@/n® (Fig.6, Table 11).
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Fig. 6. Annual mean concentrations of sulfur diexin Vilnius agglomeration for the study
period from 3 November 2010 to 4 July 2011.

Tablell. Statistics for the sulfur dioxide atmospheconcentrations inside Vilnius
agglomeration during the entire study period (3 &uber 2010 — 4 July 2011)

SO, concentration, ug/m3

Site code Address

Autumn  Winter  Spring Summer min max Mean
VILNIUS03 Dvacrionys 1.50 1.10 1.65 0.15 0.15 2.60 1.10
VILNIUSO06  Jeruzal 1.80 0.50 1.60 043 0.15 250 1.08
VILNIUS09 Senamiestis 1.25 2.95 2.00 0.95 050 3.7.79
VILNIUS11 Svitrigailos-Paneti g. 1.25 1.55 0.40 0.63 0.15 250 0.96
VILNIUS12 Naujininkai 1.35 1.90 1.25 0.58 0.15 3.401.27
VILNIUS15 N. Vilnia 1.25 3.05 1.23 0.15 0.15 4.10 .6Q
VILNIUS17 Snipiks 0.45 0.85 1.20 0.28 0.15 1.50 0.69
VILNIUS19 Kestwio-Sliy g. 1.05 1.10 3.00 0.50 0.30 4.10 1.41
VILNIUS21 Naujamiestis 1.25 0.80 0.40 0.50 0.40 01..9 0.77
VILNIUS22 Vingio parkas 1.80 1.00 0.88 0.60 0.15.2@ 1.07
VILNIUS24 Lazdynai 0.90 1.05 1.30 120 0.60 1.60 111.
VILNIUS27 Laisws pr.- JustiniSkig  0.45 1.20 1.30 0.38 0.15 1.60 0.76
VILNIUS29 Tarand 0.85 1.55 2.60 0.38 0.15 3.80 1.34
VILNIUS31 Laisws pr.- Architekt g. 0.95 0.65 1.70 1.20 0.30 2.10 1.04
VILNIUS33 Gariany g 1.2 0.6 1.8 0.9 0.2 3.0 1.1

The measure®&O, values were averaged over the autumn, winter, g@id summer
periods Table 11) Data indicate that mean $€bncentrations did not exceed air quality limit
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value for the ecosystems and even were below therlassessment threshold value (Table
1). Overall, SQconcentrations were similaneasuredn the spatial pattern and the magnitude
of the variability. As can be seen (Fig.7), dursaggumn (3 November — 1 December 2010)
the averaged SCconcentration had the highest value of 1ug0m® at two sites (Vilnius06
and Vilnius22) located in the residential and ratio;m area, respectively. The mean
concentrations of SO were quite similar at the rest sites in transpamnd
recreation/background areas ranging from QugBn® to 1.25pg/m°. However, residential
area had slightly elevated levels (0.90 — 1uf§0m®) compared to sites in the transport and
recreation aread-he lowest mean concentration of S&as 0.45.g/m® at sites Vilnius17 and
Vilnius27.

In winter (6 January— 3 February 2011),,3©ncentrations ranged from 0.50 to 4.10
ug/m®. The highest mean values for this study periodevBe®5ug/m® and 2.95.g/m® at the
sites Vilnius1l5 and Vilnius09. SOconcentrations were somewhat lower at the sites in
transport areavith the mean values in the range between 0.581a8%lug/m’. The lowest
mean concentration (0.3@/m’) was at the site Vilnius06.

The results indicate, that in the springtime (25r&la— 22 April 2011) S©
concentrations ranged from 0.15 to 4@m’. The minimum mean value (0.4®/m’) of
SO, concentration was measured at a site (Vilnius22) residential area and the maximum
(3.0 ng/m?) attraffic—exposesite (Vilnius19).

During the summer study (6 June — 4 July 2011); &Dcentrations ranged between
0.15 and 2.1Qug/m’. The highest mean value of 1.26/m’for this period was reached at two
sites (Vilnius31 and Vilnius23), while the loweseam SQ value of 0.15ug/m’ was at the
site Vilnius03 and Vilnius15.
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7 pav. Site-specific seasonal variation of sulfinxaie concentrations for the period from 3
November 2010 to 4 July 2011 (bar lines show + #Z2ekpanded uncertainty)
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Fig.8. Seasonal variation of meaunlfur dioxide concentrations for the entire stymbriod
from 3 November 2010 to 4 July 2011(bar lines skd®?.1% expanded uncertainty)

Fig. 8 and Fig. 9 present the summarized resultshi® seasonal variation of sulfur
dioxide concentrations in different areas of VimiagglomerationThe results may have a
limited representability due to a study time permfdjust 1 year; however, the differences
between the various sites and seasons are obvioas overall sense, the seasonal pattern
showed an adequate similarity at sites in theitrafesidential and recreation areas. Data
indicate thagt sites in the residential and recreation areasiherSO; levels were recorded
in autumn, winter and spring, when the emissioomfenergy production are at their highest
level. Conversely, the loweS§O; levels were measured in summer. Therefore, theosea
variability of concentrations should be interpretesing existing knowledge on emission and
meteorological patterns. In summary, the meafur dioxide concentration in Vilnius
agglomeration ranged from 0.15 to 3;@¥m® with an annual mean of 1.18/m°,
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Fig.9. Seasonal variation of meaulfur dioxide concentrations at site-specific aréar the
entire study period from 3 November 2010 to 4 R0¢1(bar lines show + 22.1% expanded
uncertainty)

Nitrogen dioxide

Nitrogen dioxide atmospheric concentrations werasueed using diffusive samplers
at 35 sites in Vilnius agglomeration. The list Gftoons can be found in Table 7. The obtained
data during the all study period are presentetiénTiable 9. Nitrogen dioxide concentrations
may vary considerably within city from time to tinaad, in general, depend on the distance
of the measurement site from main streets and rdaatsthe entire study period, the mean
36
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concentration for the NOranged between 9.1 and 55(&/m® (Fig. 10) The NG
concentrations demonstrate a large spatial gradiealbout a factor of 5, which indicate that
road traffic is an important contributor to the N©oncentration, especially in a city
environment.The mean values for thdO, concentrationat the sites with the high traffic
density(Vilnius18, Vilnius20, Vilnius13, Vilnius11, Vilnis31 and VilniusO5yvere generally
higher than that at the sites in the rest areailoiug, and were abovtéhe NO, limit value of
40 ug/m3 The mean concentrations of @t sites with the minor traffic densityi(nius23,
Vilnius33, Vilnius19 and VilniusOBwere close to the upper assessment value qfgA2">.
NO, concentrations were less than B@/m3 at the most of sites in the residential and
recreation areas. However, at sites (Vilnius16niMgl7 Vilnius09 and Vilnius10) in the
most visited areawith high density of motor vehicled in one residential area (Vilnius30)
the mean concentration of N®anged between 26.0 and 42d/m>. Thus, an exposure to
those NQ concentrations represents a serious risk to humealth.The variability and large
number of exceedences of EU standardsN@x reflect the impact of emissions from the
motor transport in a city.
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Fig. 10. Annual mean concentrations of nitrogerxidie in Vilnius agglomeration for the
study period from 3 November 2010 to 4 July 2011.

Data indicate (Fig.11) that the mean N&@ncentration during the firstampaign(3
November — 1 December 2010) ranged from @8n° to 53.8ug/m® depending on the site
characterThe NO, concentrations measured at almost all trafficssitere higher than those
at residential or urban background sites and ramgégdeen 18.6 and 53;8)/m’. The limit
value of 40ug/m® as annual mean concentration of Nf@as exceeded at 5 sites: Vilnius13,
Vilnius18, Vilnius20, Vilnius27 and Vilnius31. Thessites are characterized as sites with
intensive traffic flow and mean concentration of N®ached value of 46.8g/m>. Taking
into account + 21.6% uncertainty of measured, N&ues, the limit value should be exceeded
or achieved at others two traffic sites (Vilnius®&d Vilnius33). The exceedances above the
NO, limit value (40pg/m®) were not observed at sites in the residentia arel they ranged
from 13.0 to 29.9ug/m®. The NQ concentrations at sites in recreation and suburban
background areas were in the range 9.6 — 8§/67° and were below the lower assessment
threshold (26ug/m3). However, athe backgroundaites in the most visited areas the city
(Vilnius09, Vilnius10, Vilnius16 and Vilniusl7), ¢hmean concentration of NQanged
between 24.5 and 36,&)/n’.
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Table 12. Statistics for the nitrogen dioxide atpiwgic concentrations inside Vilnius
agglomeration during the entire study period (3 &uber 2010 — 4 July 2011)

NO, concentration, pg/m°

Site code Address Autumn Winter  Spring  Summer min max  Mean
VILNIUSO1 Zirmany g. 10 Zirntnai 211 226 21.1 16.3 14.240 20.2
VILNIUSO02 Kliniku g. 7 Antakalnis 22.4 27.8 22.2 16.8 15294 223
VILNIUSO03 Kokliy g. 37 Dvationys 131 134 8.7 55 49 148 10.2
VILNIUS04 Valakampi; 2 pliazas 15.1 13.8 10.8 7.1 57 195 117
VILNIUSO5 Kareiviy g. 1 Zirminai 30.3 41.3 44.0 354 29.%7.1 377
VILNIUS06 Kvieciu g. 15A Jeruzal 17.7 18.8 16.3 115 94 216 16.0

Stanewtiaus g. 56
VILNIUSO7 FabijoniSks 3 20.4 20.9 19.2 16.1 15.®@3.2 19.1
Ukmergs g. P. Zadeikos g.
VILNIUSO08 PaSilatiai 32.0 25.7 31.9 34.4 249396 31.0
VILNIUSOQ9 Vokiec¢iy g. 1 Senamiestis 28.5 35.1 40.6 33.7 2428 34.4
VILNIUS10 Stoties transporto Ziedas 36.6 47.8 44.0 40.2 38R0 421

VILNIUS11 Svitrigailos g. Panetig. 37.6 48.6 53.2 42.8 29.%59 456
Darbininky g. 11

VILNIUS12 Naujininkai 20.4 24.1 235 22,7 18.25.7 22.6

VILNIUS13 Zirniy g. 35 Naujininkai 44.8 55.1 54.4 56.5 40.87.8 52.7

VILNIUS14 Zibuokliy g. 26 Markdiai ~ 13.7 20.2 17.9 12.2  10.521.0 16.0

VILNIUS15 Karkléeny g. 15 N. Vilnia 13.0 14.2 12.8 10.2 10.245 129
Sventaragio g. 1

VILNIUS16 Senamiestis 24.6 28.4 26.6 227 19285 255

VILNIUS17 Lvovo g. 21A Snipidks 29.6 32.0 30.4 252 22852 293

VILNIUS18 Ukmergs g. G. Vilko g. 51.2 57.4 60.1 54.0 40.86.5 55.6
Kestwio g. Sliy g.
VILNIUS19 Zvérynas 28.8 30.8 33.1 29.2 25343 304

VILNIUS20 Pantnkalnio g. Kudirkos g. 53.8 48.7 56.1 59.3 47.465.8 545
Savanori per. 41 G. Vilko

VILNIUS21 g. 19 244 255 25.4 7.8 7.8 275 226
Vingio Parko estrada
VILNIUS22 Naujamiestis 15.0 15.7 12.3 10.5 95 18.0 133

VILNIUS23 Oslo g. Erfurto g. Lazdynai 27.3 27.2 27.0 254 22.831.8 26.7
VILNIUS24 Architekty g. 49 Lazdynai  22.3 17.7 17.2 127 12»6.1 175
R. Jankausko g. 1

VILNIUS25 KaroliniSkes 25.0 19.0 17.0 20.8 16.®6.7 20.4
VILNIUS26 Pajautos g. 11 Pilait 15.8 125 11.9 12.3 10.516.0 131
Laisves per. Justiniski g.
VILNIUS27 VirSuliSkes 449 393 36.4 395 32456 400
JustiniSky g. 101
VILNIUS28 JustiniSks 19.8 17.4 14.8 143 13.822.2 16.6
VILNIUS29 KaraliSkiy g. 1 Tarand 12.5 9.6 7.8 6.6 56 12.8 9.1
VILNIUS30 Gelvon; g. 18 Seskié 29.9 29.9 29.4 28.3 25.534.0 293
VILNIUS31 Laiswes per. Architeki g. 39.7 433 47.3 43.0 31.849.9 433
VILNIUS32 Savanon per. Vilkpedés g. 18.6 21.6 22.8 18,5 17.125.2 20.3
VILNIUS33 Gariiny g. ties turgumi 31.3 24.4 31.6 304 24339 30.1
VILNIUS34 Zaliyjy ez. G. 12.1 12.4 9.8 6.9 56 13.8 10.3
VILNIUS35 Durpiy g. Kalno g. 9.6 11.8 11.0 12.3 89 156 11.2

38

passam Itd



Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

——2010.11.03-11.17
A Mean
UAT

80

—e—2010.11.17-12.01
—_—LV
—LAT

@

£ 60 4

o

2

S 40 A

g ; T _ ¥\ %
£ A VA

T -

o =
S t55g
Z 0

uso1
uso2
uUso3
Uso6
uso7
usi2
us14
uUs15
us21
us24
Us25
us28
Us30

LN
LN
LN
LN
LN
LN
LN
LN
LN
LN
LN
LN
LN

\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
Vv

Residential

uUs26
us29

LN
LN

\Y
\Y

o
c
=3
]
=1

Recreation, su

Fig.11 Site-specific variation of nitrogen dioxid®mncentrations for the period from 3
November to 1 December 2010 (bar lines show + 2kgpanded uncertainty)

In the wintertime (6 January — 3 February 201l§amNQ levels ranged from 9.6 to
57.4 ug/m® (Fig. 12). The highest mean values of Nfor this study period achieved or
exceeded the limit value of 40g/m® at 7 sites in transport area (Vilnius05, Vilniugl1
Vilnius13, Vilnius18, Vilnius20, Vilnius27 and Vilas31). Taking into account + 21.6 %
expanded uncertainty of measured N@lues, the limit value should be exceeded abther
tholshvalue of 32.0pg/m® should be
exceeded at 3 sites in a transport area (Vilnius@l8jus23 and Vilnius33). The mean NO
concentrations at the sites in a residential anteation/suburban background areas were in
the range 13.4 — 29.$ig/m3 and 9.6 — 47.8pg/m3, respectively.Regarding the lower
assessment threshold (2®/m3), it was exceeded at 3 sites (Vilnius02, \igii2 and
Vilnius30) while at two sites (VilniusO7 and Vilrs@4) it was marginally achieved. Figure 8
also shows that mean NQroncentrations are significantly higher at sitegnius09,
Vilnius10, Vilnius16 and Vilnius17 than at the othaites in recreation/suburban background
areas, mainly due tihe high frequency of motor vehicles at those sites

traffic site Vilnius19. The upper assessment
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Fig. 12. Site-specific variation of nitrogen diogicconcentrations for the period from 6
January to 2 March 2011 (bar lines show * 21.6%aergpd uncertainty)

In spring (25 March — 22 April 2011), mean valuéN®, varied from 7.8 to 60.1
ug/m® (Fig. 13).Regarding the annual limit value of 4@/m’ for NO,, it was exceeded or
achieved by the mean NQoncentration for this season at 10 sites in parisarea
(Vilnius05, Vilnius08, Vilnius11, Vilnius18, Vilnigl9, Vilnius20, Vilnius27, Vilnius31 and
Vilnius33), while at 2 sites (Vilnius23 and Vilni8@) it was around the lower assessment
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threshold value of 2Gug/m®. The annual limit value was also violated at thsies
(Vilnius09, Vilnius10 and Vilnius17) that are theost visitable in the recreation area, while
the mean concentration BfO, was significantly lower at the rest of sites imstareaMean
values of NQ were in the range of 8.7 — 2ud/m*at the sites in residential area. Taking into
account + 21.6% expanded uncertainty of measuregldd@centration, the lower assessment
threshold value should be exceeded in this aresites VilniusO1, Vilnius02, Vilnius12,
Vilnius21 and Vilnius30, because its are closestteetswith higher density of road traffic.
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Fig. 13. Site-specific variation of nitrogen diogicconcentrations for the period from 25
March to 22 April 2011 (bar lines show + 21.6% exged uncertainty)

NO, mean concentrations differed from site to site eamdjed from 5.5 to 59,3g/m’
during the study period from 6 June to 4 July 2QEilg.14). Remarkably higher NO
concentrations with values of 42.8, 43.0, 54.0 5&rd 59.3pug/m® were observed,
respectively,at the traffic-exposed sites Vilnius 11, Vilnius3{¢ilnius18, Vilniusl3 and
Vilnius20. By assessing = 21.6 % expandetertainty of measured N@oncentration, the
limit value of 40 pug/m® should be also achieved at three sites (Vilniud#ihius05 and
Vilnius08) in a transport area. As can be seen ffeim 14 higher levels ofNO, were
measured during summat some sites in residential and recreation af2@d8 — 28.3 and
22.7 — 40.2ug/m°, respectively)As expectedNO, concentratiorwas significantly higher in
residential and recreation areas the sites influenced by traffic emissionginius12,
Vilnius25, Vilnius30, Vilnius09, Vilnius10, Vilnius16 and Vilos17.
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Fig.14. Site-specific variation of nitrogen diogidoncentrations for the period from 6 June
to 4 July 2011 (bar lines show + 21.6% expandecramty)
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Fig.15. Seasonal variation of meaitrogen dioxide concentrations at site-specifieaar for
the entire study period from 3 November 2010 toufly 2011(bar lines show + 21.6%
expanded uncertainty)

Figure 15 showshe statistical distributions of me&lD, concentrations at the sites in
three areas during all seasons of the yBaasonally averaged concentrations of, N\d@re
generally higher during winter and spring nearlyalitsites. Conversely, the lowest BO
levels were measured in summer. The winter ansh@pniaximum of N@ concentrations can
be explained by seasonal change in the meteoraloginditions, such as wind speed, wind
direction, and restricted atmospheric mixing cadodg. Besides, winter and summer
obviously differ in their light intensity and ledgtof days, which impact indirect
photochemical conversion processes ofxN@NOy species (e.g., reactions of N@ith OH
and RQ radicals). On the whole, NOlevels (annual mean concentration) in Vilnius
agglomeration ranged from 5.5 to 6mg/m3. A comparison ofNO, mean concentrations
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from the sites in residential — recreation andramsport areas indicates significantly higher
concentrations at sites in transport area duriegstbdy periodmean concentrations of NO
are less than half of those in the transport area.

Benzene

Benzene atmospheric concentrations were measunagl pagssive samplers at 15 sites
in Vilnius agglomeration. Benzene is consideredaasindicator of others volatile organic
compounds and its limit value ofi/m*has been adopted since 2010. The list of statians c
be found in Table 7. The obtained data during thstady period are presented in the Table
10. For the entire study period (3 November 2010 daly 2011), the annual mean values for
the benzene concentrations were in the range ab1243ug/m® and they almost were lower
by factor of 2 — 3.5 than the annual limit valuesdiug/m’® (Fig. 16) Benzene concentrations
were higher than the lower assessment thresholge\afl 2.0ug/m® at three sites in the high
traffic areas (Vilnius13, Vilnius18 and Vilnius20)he sites Vilnius18 and Vilnius20 are in
the area with the high density wéhicle traffic and commercial activities, therefosnnual
mean benzene value of 2u@/m® at those sites suggests that benzene concengatien
controlled by local sourcedata indicate that the concentration of benzenenastly
determined by automobile emissidnghe city
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Fig. 16. Anual mean concentrations of benzene iniv8 agglomeration for the study period
from 3 November 2010 to 4 July 2011.

Data indicate (Fig. 17) that benzene concentratauréng the first study period (3
November — 1 December 2010) did not reached theatimit value (5.0ug/m’) and ranged
from 1.3pg/m® to 2.4ug/m’. The mean concentration of benzexall sitesn residential and
recreation areas were below the lower assessmesghtiid value of 2.Qug/m’, however,
taking into account £28.2% expanded uncertaintyngfasured benzene concentration, it
should be achieved at the sites Vilnius30, Vilnks\Zilnius16 and Vilnius26. Vilnius30, in a
transport area. Mean benzene concentrations alat@st sites in transport area were above
the lower assessment threshold value and varied 6 to 2.4.g/m°.

Table 13. Statistics for the benzene atmospherncentrations inside Vilnius agglomeration
during the entire study period (3 November 2010Jul§ 2011)

Benzene concentrationpg/m®

Site code Address
Autumn  Winter  Spring Summer min  max Mean
VILNIUSO1 Zirmany g. 10 Zirnunai 1.5 2.3 1.4 0.8 0.8 25 1.5
VILNIUS04 Valakampi 2 pliazas 1.6 2.3 1.1 2.6 05 438 1.9
VILNIUSO7 Stanewutiaus g. 56 1.3 2.4 1.4 0.9 0.8 26 1.5
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Fabijonislés
VILNIUS09 Vokieciy g. 1 Senamiestis 1.8 2.4 1.8 1.1
VILNIUS11 Svitrigailos g. Panexig. 1.9 2.7 1.9 1.3
VILNIUS13 Zirniy g. 35 Naujininkai 2.2 2.9 1.9 1.4
VILNIUS15 Karkléeny g. 15 N. Vilnia 1.8 2.4 1.3 0.6
VILNIUS18 Ukmergs g. G. Vilko g. 2.2 3.4 2.2 1.4
VILNIUS20 Pangnkalnio g. Kudirkos g. 2.4 2.7 1.9 2.3
VILNIUS23 Oslo g. Erfurto g. Lazdynai 15 2.1 1.2 .90
VILNIUS26 Pajautos g. 11 Pilait 2.1 2.1 14 14
VILNIUS28 JustiniSki g. 101 Justinisls 1.3 25 1.2 1.6
VILNIUS30 Gelvon; g. 18 Seskié 1.7 2.4 1.6 11
VILNIUS32 Savanor per. Vilkpedés g. 1.9 2.2 1.4 0.7
VILNIUS35 Durpiy g. Kalno g. 1.4 2.1 1.3 1.1
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Fig. 17. Site-specific variation of benzene coniions for the period from 3 November to
1 December 2010 (bar lines show + 28.2% expandedrtainty)

In the wintertime (6 January— 3 February 2011),zeee concentrations ranged from
2.1 to 3.4ug/m® and were above the lower assessment threshold w&l2.0pg/m® (Fig. 18)
at all sites in Vilnius agglomeration. For thisdyeriod the highest mean values of benzene
at four sites in transport area (Vilnius11, Vilr20s Vilnius13 and Vilnius18) were near to the
upper assessment threshold value of @/’
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Fig. 18 Site-specific variation of benzene concarins for the period from 6 January to 2
March 2011 (bar lines show + 28.2% expanded uniogy)a
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Data in Fig. 19 show that mean values of benzened/&rom 1.1ug/m3 (Vilnius04)

to 2.2ug/m® (Vilnius18) during the study period from 25 March22 April 2011. Generally,
spring concentrations of benzene almost at alssitere below 2.Qug/m® (i.e. the lower

assessment threshold value), but it could be aetieat the sites Vilnius20, Vilniusl3,
Vilnius11, Vilnius18 and Vilnius09.
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Fig. 19. Site-specific variation of benzene coniions for the period from 25 March to 22
April 2011 (bar lines show + 28.2% expanded undetya

Benzene concentrations differed from site to sitd eanged from 0.5 to 4.8g/m’

during the summer period from 6 June to 4 July 2Fd. 20). The highest summer value of
4.8 pg/m® wasmeasureat the siteVilnius04 in a recreation area during the periozhfr20
June to 4 July 2011. Figure 20 also shows that nbeazene concentrations were higher at
the sites Vilnius20 and Vilnius04, respectively3 and 2.6ug/m®, while at the rest of sites
mean values of benzene did not exceed the lowessisent threshold value (216/m°).
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Fig. 20. Site-specific variation of benzene corniions for the period from 6 June to 4 July
2011 (bar lines show * 28.2% expanded uncertainty)
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Fig. 21. Seasonal variation of meagnzene concentrations for the entire study pdrad 3
November 2010 to 4 July 2011 (bar lines show * 282¥anded uncertainty)

As can be seen from Fig. 2dlevated mean concentrationsbeihzenevere observed
during winter season and they exceededdter assessment threshold value of zgim® at
all sites in Vilnius. Benzene concentrations meeguat traffic sites were higher than those at
residential or recreation/suburb sitescause th&affic is the major contributor of benzene to
atmospheric pollution.

Comparison diffusive samplers and continuous measements of sulfur dioxide and
nirogen dioxide concentrations

Study period Vilnius_Lazdynai Diffusive samplers Difference relative,
OKTS data data %
Sulfur dioxide, pg/m®
2010.11.03-2010.11.17 2.2 0.8 -64
2010.11.17-2010.12.01 1.5 0.3 -80
2011.01.06-2011.01.20 2.1 1.2 -42
2011.01.20-2011.02.03 1.5 0.6 -60
2011.03.25-2011.04.08
2011.04.08-2011.04.22 2.9 2.5 -14
2011.06.06-2011.06.20 3.8 0.4 -90
2011.06.20-2011.07.04 1.2 1.3 10
Mean 4 seasons 2.2 2.0 -53

Nitrogen dioxide, pg/m?

2010.11.03-2010.11.17 13.1 16.9 29
2010.11.17-2010.12.01 14.8 14.8 0
2011.01.06-2011.01.20 4.8 18.1 276
2011.01.20-2011.02.03 5.7 15.0 165
2011.03.25-2011.04.08 10.2 12.0 17
2011.04.08-2011.04.22 12.1 13.8 14
2011.06.06-2011.06.20 7.9 11.8 49
2011.06.20-2011.07.04
Mean 4 seasons 9.8 14.6 49
Study period Vilnius_Zirmunai Diffusive samplers Difference relative,
OKTS data data %
Nitrogen dioxide, pg/m®
2010.11.03-2010.11.17 21.2 41.1 94
2010.11.17-2010.12.01 17.2 28.9 68
2011.01.06-2011.01.20 19.1 41.1 116
2011.01.20-2011.02.03 10.7 39.2 266
2011.03.25-2011.04.08 31.8 47.0 48
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2011.04.08-2011.04.22 36.2 50.2 39
2011.06.06-2011.06.20 27.8 43.9 58
2011.06.20-2011.07.04 22.9 355 55

Mean 4 seasons 23.4 40.9 75
Conclusion

The mean concentrations sfilfur dioxide in Vilnius agglomeration during teeudy
period did not exceed the annual limit value of02fg/m® and were below the lower
assessment threshold value of 8@m3. The number of automated urban air monitoring
stations is sufficient for the atmospheric air gyassessment.

The mean concentration of nitrogen dioxide in Milnagglomeration during the study period
varied within 9.1 and 55.6g/m°.

1) The mean concentrations WO, exceeded the annual limit value of dg/m® at

seven sites exposed to intensive traffic flow: lé&ss pr. — JustiniSki g.
(VILNIUS27), Laisws pr. — Architeki str. (VILNIUS31), Svitrigailos — Paneri
crossing. (VILNIUS11), Zirnj str. (VILNIUS13), Pamankalnio — V. Kudirkos
(VILNIUS20), Ukmergs — G. Vilko crossing (VILNIUS18), near the ternmmaf
railway and bus (VILNIUS10).

2) The mean concentrations NO, exceeded the NQupper assessment threshold
value (32ug/m3) at two sites: Vokiéiy str. (the most visited part) (VILNIUS09)
and Kareivi str. (VILNIUSO05).

3) The mean concentrations N, ranged between the lower (26/m°) and upper
(32 ug/m’) assessment threshold values at six sites: OS$lot&r str.
(VILNIUS23), Lvovo str. (Snipiskes) (VILNIUS17), ®enu str. (Seskine)
(VILNIUS30), Gariunu str. (VILNIUS33), Kestucio-Selstr. (VILNIUS19) and
Ukmerges-P. Zadeikos str. (VILNIUSO08).

The mean concentrations leénzene in Vilnius agglomeration during the studsiqul

did not exceed the annual limit value of fm® for the human health. However, benzene
concentrations exceeded the upper assessmentdittesiiue of 2.qug/m® at sites: Zirniu str.
(VILNIUS137), crossing of Ukmerges — G. Vilko (VIUNS18) and Pamenkalnio — V.
Kudirkos (VILNIUS20).
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4.3.2 Kaunas agglomeration

4.3.2.1 The location of diffusive samplers in Kaureaagglomeration
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4.3.2.2 Coordinates of study places and data capiin Kaunas agglomeration

Table 14. Data capture (%) in Vilnius agglomeraffo+sf not measuregl

Site code Address Coordinates (LKS-94) Data capturéo
X Y NO, SO LOJ
IX Forto g.-Kursiy g. prie
prekybos centro automohili
KAUNASO1 aikstebs 492569 6088853 100 100 -
VandZiogalos g. Vyiny g.
KAUNASO02 Sargnuose 492626 6090104 100 - 100
Prie Al kelio (Islandijos
plentas), ties Kleboniskio
misku ir automobili
KAUNASO3 stowjimo aikStele 496265 6088822 88 100 -
Ramuiali, Liepu g. (Jonavos
KAUNASO4 plentas) 502000 6090000 88 - 100
KAUNASO5 Romaini; g. Medeksigs g. 488394 6088347 100 100 -
Silainiy plentas-Vakarinis
KAUNASO6 lankstas ant viaduko 490130 6087273 100 - 100
KAUNASO7 IX Forto g. MogdZio g. 491948 6088078 100 100 -
Paneny g. Skaudvis g.
KAUNASO8 Neris 494000 6088000 100 - -
KAUNASO09 Ukmergs g. 496000 6088000 100 - 100
KAUNAS10 Siaugs pr. Savanouipr. 498105 6088101 100 100 -
KAUNAS11 Tarp Partizan g. ir Al kelio 500000 6088000 100 - 100
KAUNAS12 Prie Al kelio, Salia Ateities pl. 503402 6087889 88 - -
KAUNAS13 Gintaro g. prie Nemuno 488000 6086000 100 100 -
Netoli Kulautuvos g. prie
KAUNAS14 Nemuno 489968 6085774 100 - 100
Keédainiy g. Tilzés g.
KAUNAS15 Vilijampoléje 492000 6086000 100 - 100
KAUNAS16 Jonavos g. prie Neries 494000 6086000 100 100 -
Savanon pr., Tvirtows al.,
KAUNAS17  Taikos pr. 495970 6086290 100 - -
Vokes g. prie 26 vid.
KAUNAS18 mokyklos stadiono 498000 6086000 100 - 100
Tarp Draugysis g. Elektény
KAUNAS19 g. tarpimoniy teritorijy 500000 6086000 100 100 -
KAUNAS20 Ateities plentas prigmoniy 502068 6085964 100 - 100
Panen g. Linkuvos g. link
KAUNAS21 parkelio 492902 6086217 100 - -
Kybarty g., Marveés g.,
KAUNAS22 Marvekje 491346 6084709 100 100 -
ZvaigzdZiy g. Planei g.
KAUNAS23 Dariaus ir Giéno g. 492000 6084000 100 - 100
S.Daukanto g. link ¢iuju
KAUNAS24  tilto i Nemuno sal 494433 6084258 100 - 100
Vytauto pr. M.K.Ciurlionio g.
KAUNAS25 prie geleZinkelio stoties 495504 6083481 100 100 -
KAUNAS26 K. BarSausko g. Popieriaus g. 497803 6084963 100 - 100
R. Kalantos M. Gimbutieis
KAUNAS27 g. prie transporto Ziedo 500130 6084010 100 100 100
KAUNAS28 Julijanavos g. Yliskse 492000 6082000 100 - -
KAUNAS?29 Europos pr. , Baiikwy g. 494000 6082000
48
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Saukgrazy g. 100 100 -
Skuodo g. Juozapavaus g.
KAUNAS30  Siily g. Sagiuose 496000 6082000 100 - -
KAUNAS31  Vaidilos g. Gailugs g. 498000 6082000 100 100 100
PaZaislio vienuolynas T.
KAUNAS32 Masiulio g. 500000 6082000 88 88 -
KAUNAS33 Jiesios pl. Vaidoto g. 496308 6079980 88 - 88
KAUNAS34 Balckalnio g. aikstedje 498364 6080491 100 - -
KAUNAS35 Dubraw; g. VaiSvydo g. 501353 6079215 100 100 -

All documentation of placement, shipping of diffussisamplers are presentediinnex |I.
Photographic documentation of the sampling locasgoresented idnnex 1l (CD).
The protocols of chemical analysis are presentédhimex Il .

Raw data are presented in  Annex \Y (CD).
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4.3.2.3 Summary tables of data Kaunas agglomeratidor the study period from 3 November 2010 to 4 Jyl 2011
Table 15. Sulfur dioxide concentrations in Kaunggl@meration for the study period from 3 Novemb@i@to 4 July 2011

] Coordinates (LKS-94) S0O2 concentration ug/m®
Site code Address 2010.11.03- [2010.11.17- [2011.01.06- [2011.01.20- [2011.03.25- [2011.04.08- [2011.06.06- 2011.06.20-
X Y 2010.11.17 [2010.12.01 [2011.01.20 [2011.02.03 [2011.04.08 [2011.04.22 [2011.06.20 2011.07.04
IX Forto g.-KurSiy g. prie prekybos
KAUNASO1 centro automobiliy aikStelés 492623 6088847 1.6 5.8 1.7 0.6 0.9 0.8 0.3 2.8
Prie Al kelio (Islandijos plentas), ties
KleboniSkio miSku ir automobiliy
KAUNASO03 stovéjimo aikStele 496331 6088790 1.6 0.8 1.2 0.8 0.4 1.8 0.9
[kAauNASOS Romainiy g. Medeksinés g. 488393 6088343 16 0.6 1.7 0.6 0.6 0.6 1.2
"KAUNASO? IX Forto g. MoseédZio g. 491938 6088081 1.7 0.7 0.6 0.7 0.5 1.3 0.5
"KAUNASlO Siaurés pr. Savanoriy pr. 498130 6088176 2.1 1.0 0.5 0.5 0.7 1.3 0.5 0.4
||KAUNASl3 Gintaro g. prie Nemuno 487939 6086031 1.3 0.7 0.6 0.6 13 0.5 0.8 0.5
[kaunasi6 Jonavos g. prie Neries 493964 6085815 0.8 0.7 2.1 12
Tarp Draugystés g. Elektrény g. tarp
KAUNAS19 imoniy teritorijy 500051 6086253 1.6 0.6 0.6 1.9 0.3 0.6 0.7 1.2
[kAaunAS22 Kybarty g., Marvelés g., Marvelgje 491351 6084691 1.6 0.6 0.7 0.7 1.9 15 15 0.6
\Vytauto pr. M.K. Ciurlionio g. prie
KAUNAS25 geleZinkelio stoties 495467 6083510 1.7 0.7 2.2 2.9 0.6 0.6 0.9 0.5
R. Kalantos M. Gimbutienés g. prie
KAUNAS27 transporto Ziedo 500078 6084015 2.3 0.8 0.8 0.7 0.5 0.6 0.8 0.3
Europos pr. , Barkiny g. Saulégrazy
KAUNAS29 g. 493827 6082050 1.7 0.9 0.7 0.9 0.8
[kaunAs31 Vaidilos g. Gailutés g. 497951 6082027 15 0.6 0.3 0.5 0.6
||KAUNAS32 Pazaislio vienuolynas T. Masiulio g. 499916 6081980 1.2 1.7 0.7 0.5
KAUNAS35 Dubravy g. Vaisvydo g. 501601 6079204 2.1 o5 | o015 | 0.8 0.8
OKTS41 Kaunas_PetraSiunai 499116 6084335 2.1 0.3 1.2 0.8 0.7
OKTS45 Kaunas_Noreikiskés 489475 6083056 2.8 1.4 0.5 0.8 0.5 2.6 0.8 0.15
T lost or stolen
<0.3 =n.d. half of detection limit = n.d.

outlier according Grubbs Test, replaced by mean
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Table 16. Nitrogen dioxide concentrations in Kauagglomeration for the study period from 3 Noveni@t0 to 4 July 2011

Coordinates (LKS-94) NO, concentration, pg/m®
: 2010.11.03- [2010.11.17- [2011.01.06- [2011.01.20- [2011.03.25- [2011.04.08- [2011.06.06- [2011.06.20-
Site code Address X Y 2010.11.17 [2010.12.01 [2011.01.20 [2011.02.03 [2011.04.08 [2011.04.22 [2011.06.20 _[2011.07.04

IX Forto g.-KurSiy g. prie prekybos

KAUNASO1 centro automobiliy aikStelés 492623 6088847 29.2 28.3 32.6 31.9 27.3 38.0 30.7 27.8
\VandZiogalos g. Vytény g.

KAUNAS02 Sargénuose 492615 6090103 26.4 22.7 30.7 30.6 26.0 314 22.7 22.2
Prie Al kelio (Islandijos plentas), ties
Kleboniskio misku ir automobiliy

KAUNASO03 stovejimo aikStele 496331 6088790 36.6 39.5 40.1 37.1 63.1 60.3 51.0

"KAUNASO4 Ramuciai, Liepy g. (Jonavos plentas) 502034 6089967 13.1 12.3 16.4 10.6 11.2 7.6 7.0

||KAUNASO5 Romainiy g. Medeksinés g. 488393 6088343 17.8 16.0 20.0 17.0 14.7 16.7 15.7 12.7
Silainiy_plentas-Vakarinis lankstas

KAUNASO06 ant viaduko 490165 6087262 27.6 20.9 27.8 29.3 25.3 35.0 35.0 27.1

||KAUNASO7 IX Forto g. MosédZio g. 491938 6088081 20.7 18.2 23.7 20.4 16.3 19.7 16.6 134

"KAUNASOS Paneriy g. Skaudvilés g. Neris 494000 6088000 24.1 19.5 29.8 26.3 21.7 20.9 15.4 13.3

"KAUNASOQ Ukmergeés g. 495956 6087875 20.6 21.6 22.5 21.8 15.4 18.8 13.9 11.4

[kAauNAS10 Siaurés pr. Savanoriy pr. 498130 6088176 29.4 24.5 35.8 26.9 29.1 29.0 30.6 21.6

"KAUNASll Tarp Partizany g. ir Al kelio 500160 6088074 18.8 16.2 21.9 21.6 18.8 24.0 19.5 15.1

||KAUNA812 Prie Al kelio, Salia Ateities pl. 503927 6087804 27.8 235 33.0 38.8 32.7 42.4 22.0

||KAUNASl3 Gintaro g. prie Nemuno 487939 6086031 9.7 13.4 11.1 8.9 6.9 6.9 6.4 6.0

"KAUNASl4 Netoli Kulautuvos g. prie Nemuno 489996 6085770 17.5 18.8 19.2 19.6 12.1 14.5 11.0 10.7

[kAauNAS15 Kédainiy g. Tilzés g. Viljampoléje 492014 6085948 27.8 24.1 31.8 28.9 23.8 28.8 21.0 20.1

"KAUNASlG Jonavos g. prie Neries 493964 6085815 27.3 26.3 29.6 27.9 22.7 27.7 19.3 19.5
Savanoriy pr., Tvirtovés al., Taikos

KAUNAS17 pr. 495997 6086351 26.1 22.9 26.3 25.3 21.4 20.6 17.2 16.2
\/okés g. prie 26 vid. mokyklos

KAUNAS18 stadiono 498051 6085969 195 16.8 21.7 22.9 14.7 175 111 10.5
Tarp Draugystés g. Elektrény g. tarp

KAUNAS19 imoniy teritorijy 500051 6086253 17.1 16.0 20.0 19.9 12.8 175 10.7 9.3

||KAUNA820 Ateities plentas prie jmoniy 502155 6085972 19.2 15.8 24.9 25.0 18.5 21.0 15.8 12.6

||KAUNA821 Paneriy g. Linkuvos g. link parkelio 492937 6086262 28.7 22.4 27.8 28.1 19.7 26.6 195 19.0

[kaunAS22 Kybarty g., Marvelés g., Marvelgje 491351 6084691 16.8 20.1 17.8 17.2 11.5 15.7 9.2 10.3
ZvaigzdZiy g. Planety g. Dariaus ir

KAUNAS23 Giréno g. 491986 6084074 14.7 17.9 15.9 16.4 9.4 13.6 7.7 6.7
S.Daukanto g. link pés€iyjy tilto |

KAUNAS24 Nemuno salg 494479 6084259 30.1 23.4 35.0 29.4 27.4 26.3 25.8 17.7
\ytauto pr. M.K. Ciurlionio g. prie

KAUNAS25 geleZinkelio stoties 495467 6083510 41.2 40.6 39.4 37.7 37.7 50.2 40.4 41.9

||KAUNA826 K. BarSausko g. Popieriaus g. 497805 6085005 26.2 23.0 21.7 26.4 24.2 22.1 24.4 20.6

||KAUNA827 R. Kalantos M. Gimbutienés g. prie 500078 6084015 235 23.8 24.4 23.9 22.1 29.5 26.6 37.0
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I transporto Ziedo
"KAUNASZS Julijanavos g. YliSkése 491995 6081984 14.9 17.7 16.6 16.3 10.7 16.9 12.7 13.0
|| Europos pr. , Barkiiny g. Saulégrazy

KAUNAS29 g. 493827 6082050 15.9 16.7 17.8 21.1 12.7 17.0 10.4 10.2

Skuodo g. Juozapaviciaus g. Silly
KAUNAS30 g. Sanciuose 496006 6081911 27.3 24.1 325 30.6 25.4 31.6 255 20.9
"KAUNASSl Vaidilos g. Gailutés g. 497951 6082027 12.5 12.3 16.3 18.3 11.2 10.3 7.3 7.0
"KAUNASSZ Pazaislio vienuolynas T. Masiulio g. 499916 6081980 24.6 20.3 154 24.9 18.4 22.6 13.1
"KAUNA833 Jiesios pl. Vaidoto g. 496325 6079938 19.8 19.3 19.7 21.2 15.5 6.4 5.7
"KAUNA834 BalCkalnio g. aikSteléje 498391 6080481 10.5 11.3 12.0 16.1 9.0 11.3 7.2 16.4
KAUNAS35 Dubravy g. VaiSvydo g. 501601 6079204 12.9 12.1 13.8 15.7 11.6 12.7 9.5 8.0
OKTS41 Kaunas_PetraSiunai 499116 6084335 20.8 17.3 24.8 25.9 22.6 19.6 19.9 15.0
OKTS45 Kaunas_Noreikiskés 489475 6083056 12.8 12.8 13.3 14.3 8.6 13.2 7.0 7.2
|Iost or stolen
Table 17. Benzene concentrations in Kaunas agghdroe for the study period from 3 November 201@ tduly 2011
Coordinates (LKS-94) Benzene concentrationug/m3
Site code Address X v 20101117 20101201 [201101.20 [201102/08 [201104.08  |201104.22 [201106.20 [201107.04

KAUNASO02 \VandZiogalos g. Vytény g. Sargénuose 492615 6090103 2.1 3.1 4.1 4.9 2.2 14 0.7 15
||KAUNASO4 Ramuciai, Liepy g. (Jonavos plentas) 502034 6089967 1.7 2.7 3.3 3.9 1.7 1.9 1.0 0.9
" Silainiy plentas-Vakarinis lankstas ant

KAUNASO06 viaduko 490165 6087262 1.1 1.8 2.6 2.6 1.1 1.1 0.6 1.4
||KAUNA509 Ukmergeés g. 495956 6087875 1.4 1.8 2.8 3.0 1.2 1.3 0.7 1.3
"KAUNASll Tarp Partizany g. ir Al kelio 500160 6088074 1.2 15 2.9 3.2 1.1 1.1 0.5 0.7
"KAUNASl4 Netoli Kulautuvos g. prie Nemuno 489996 6085770 1.3 2.3 2.8 2.8 1.1 13 0.9 0.9
[kauNAS15 Kédainiy g. Tilzés g. Viljampoléje 492014 6085948 2.1 2.5 4.0 3.7 1.9 2.3 2.3 2.2
||KAUNASl8 \Vokés g. prie 26 vid. mokyklos stadiono 498051 6085969 1.3 1.6 2.9 3.0 1.3 1.2 0.7 1.2
[kAUNAS20 Ateities plentas prie jmoniy 502155 6085972 1.3 1.8 2.8 2.9 1.5 1.4 1.4 2.0
" Zvaigzdziy g. Planety g. Dariaus ir

KAUNAS23 Giréno g. 491986 6084074 1.4 2.2 3.0 3.2 1.4 1.5 0.4 1.0
" S.Daukanto g. link pésgiujy tilto |

KAUNAS?24 Nemuno salg 494479 6084259 1.8 2.0 3.4 3.1 1.6 1.7 0.7 1.0
||KAUNA526 K. BarSausko g. Popieriaus g. 497805 6085005 1.6 2.3 3.0 215 1.5 1.4 0.8 1.3
|| R. Kalantos M. Gimbutienés g. prie

KAUNAS27 transporto Ziedo 500078 6084015 1.7 2.1 3.6 3.6 3.8 1.8 0.7 1.3
||KAUNAS31 Vaidilos g. Gailutés g. 497951 6082027 1.4 1.9 3.1 3.7 1.6 13 0.5 1.2
"KAUNAS33 Jiesios pl. Vaidoto g. 496325 6079938 15 1.9 2.9 3.5 0.8 0.6 0.6
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OKTS41
OKTS45

499116
489475

Kaunas_PetraSiunai
Kaunas_Noreikiskés

6084335
6083056

1.8
1.1

1.8
1.4

3.4
2.7

3.9
2.3

1.9
1.1

1.8
1.1

0.9
0.5

1.3
0.8

||ost or stolen

duplicates
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4.3.2.4 The seasonal variation of atmospheric sulfudioxide, nitrogen dioxide and
benzene concentrations in Kaunas agglomeration

Sulfur dioxide

At 15 sites, the bi-weekly concentrations of 9@ ambient air were measured with
passive samplers. For the entire study period (fBodovember 2010 to 4 July 2011), the
mean concentrations of $@anged between 0.77 and 1.8@/m® (Fig. 23) and were
significantly below the annual limit value of 20u@/m® for the vegetation as well as below
the lower assessment threshold value of@/n® (Table 1).

2010.11.03 - 2011.07.04
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1.0 - — = |

SO2 concentration, pg m-3
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KAUNAS29
KAUNASO5
KAUNAS19
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KAUNAS22
KAUNAS25 ||

KAUNASO7
KAUNAS13

Fig. 23. Average concentration of sulfur dioxideKiaunas agglomeration for the study
period from 3 November 2010 to 4 July 2011.

The measure®O; valuesduring the entire study period (3 November 2010Julyy
2011)were averaged over the autumn, winter, spring anthger periodsData indicate that
mean SQ concentrations did not exceed air quality limitualaimed to protect vegetation
and even was below the lower assessment threshhld (Table 1). The highest $@lue of
3.7 ug/m® was reached at site Kaunas01, while, 8@hcentrations had the range of 0.3 — 2.6
ug/m® at the others sampling sites.

As can be seen (Fig.27), during autumn (3 November December 2010) the
averaged S@concentration had the highest value of g7m® at the site (Kaunas01) located
in area with the high traffic density, whereas toacentrations of SQwere quite similar at
the rest sites in agglomeration and ranged fromu@/° to 1.6 ug/m. The lowest mean
concentrations of SOwere obtained at sites Kaunasl6 and Kaunas3leawsgy, 0.70
ng/m® and 0.83.g/m®.

In winter (6 January — 3 February 2011),,%0ncentrations ranged from 0.15 to 2.90
ug/m®. The highest mean values for this study periocevzeb5ug/m® and 2.15.g/m® at the
site Kaunas25 and Kaunas31, respectively. The lomean concentration (0.48/m°) was
at the site Kaunas16.

The results indicate, that in the springtime (25&ha— 22 April 2011) the minimum
mean value (0.30g/m’) of SO concentration was calculated at a site in a sufi@bnas35)
and the maximum (2.dg/m°) at a site in a residential area (Kaunas16).

During the summer study (6 June — 4 July 2011); &Dcentrations ranged between
0.15 and 2.8Qg/m®. The highest mean value of 1.p§/m’for this period reached at the site
Kaunas01 and the lowest mean,S@lue of 0.33ig/m*>was at the site Kaunas07.
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Table 18. Statistics for the sulfur dioxide atmamph concentrations inside Kaunas
agglomeration during the entire study period (3 &uber 2010 — 4 July 2011)

Site code SO, concentration, ug/m®

Address

Autumn Winter Spring Summer min max Mean

IX Forto g.-Kursi, g. prie
prekybos centro automohili
KAUNASO1 aiksteks 3.7 1.2 0.9 1.6 0.3 58 1.8
Prie Al kelio (Islandijos plentas),
ties Kleboniskio misku ir

KAUNASO3 automobiliy stowjimo aikstele 1.2 1.0 1.1 0.5 0.2 1.8 1.0

KAUNASO5 Romaini; g. Medeksias g. 1.1 1.2 0.6 0.9 05 1.7 0.9

KAUNASO7 IX Forto g. MosgdZio g. 1.2 0.7 0.9 0.3 0.2 1.7 0.8

KAUNAS10 Siaugs pr. Savanouipr. 1.6 0.5 1.0 0.5 04 21 0.9

KAUNAS13 Gintaro g. prie Nemuno 1.0 0.6 0.9 0.7 05 13 0.8

KAUNAS16 Jonavos g. prie Neries 0.7 0.5 1.4 0.7 02 21 0.8
Tarp Draugysts g. Elektény g.

KAUNAS19 tarpimoniy teritorijy 1.1 1.3 0.5 1.0 03 1.9 0.9

KAUNAS22 Kybarty g., Marvets g., Marvetje 1.1 0.7 1.7 1.1 0.6 1.9 1.1
Vytauto pr. M.K.Ciurlionio g. prie

KAUNAS25 gelezinkelio stoties 1.2 2.6 0.6 0.7 05 29 1.3
R. Kalantos M. Gimbutiets g.

KAUNAS27 prie transporto Ziedo 1.6 0.8 0.6 0.6 03 23 0.9
Europos pr. , Bafiny g.

KAUNAS?29 Saukgrazy g. 1.3 0.6 0.8 0.9 0.6 1.7 0.9

KAUNAS31 Vvaidilos g. Gailuts g. 0.8 2.2 0.5 0.6 0.2 29 1.0
PaZaislio vienuolynas T. Masiulio

KAUNAS32 g. 1.1 0.9 1.2 0.5 05 1.7 1.0

KAUNAS35 Dubraw; g. Vaidvydo g. 1.4 0.7 0.3 0.8 02 21 0.8
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Fig. 24.Seasonal variation of meaulfur dioxide concentrations calculated for theéiren
study period from 3 November 2010 to 4 July 201d(lo@es show + 22.1% expanded
uncertainty)

Figure 25 presents the mean concentrations of r8€asured at roadside, urban,
residential and suburbs sites for the entire spetiod from 3 November 2010 to 4 July 2011.
As can be seen from Table 1&igher levels ofSO, were observed during autumn and
winter, respectively, (0.7-3.#g/m®> and 0.5-2.6ug/m®), whereas the lower levels of $O
were observed in summer (0.3— L@m’). Seasonal variationsdicate that S©mean value
for the autumn period at the traffic—exposed sitas by36 — 61 %higher than that for the
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winter, spring and summer study perio@serall, the S@concentration ranged from 0.3-3.7
ug/m® with an annual average of 1u@/m°.

KAUNAS @ Transport M@ Industry B Residential B Recreation, suburban

2.5 ~

2.0 A

15 4

1.0 -

0.5 -

SO2 concentration, pg m-3

0.0 -

Autumn Winter Spring Summer

Fig. 25. Seasonal variation of meanlfur dioxide concentrations calculated for theiren
study period from 3 November 2010 to 4 July 2014 (lo@es show + 22.1% expanded
uncertainty)

Nitrogen dioxide

At 35 sites, the bi-weekly concentrations of Ni® ambient air were measured with
passive samplers. The list of stations can be fonrichble 14. The obtained data during the
all study period are presented in the Table 15. §thdy shows that mean concentrations of
NO, for the entire study period (from 3 November 2@@®34 July 2011) were in the wide
range of 8.7 — 46.8g/m" (Fig. 26). The limit value (40g/m®) was exceeded at two siteith
the high traffic densityThe mean value for the N@oncentrations at Kaunas25 was 41.1
ug/m°®, while that at the site Kaunas03 was 46g8°. Concentrations of NOwere lower at
sites in the residential area of city, in the sblwr area and nearby streets with the lower
traffic flow and, in general, were below the lovessessment thresholds for NDable 1).
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Fig. 26. Average concentration of nitrogen dioxmlé&aunas agglomeration for the study
period from 3 November 2010 to 4 July 2011.

Seasonal variations in concentration§N@, are shown irFig. 27 and Table 1®ata
indicate that N@ concentrations during the first study period (3vBlmber — 1 December
2010) ranged from 9.8g/m® to 41.6ug/m® depending on the site characfBne limit value of
40 pg/m*as annual mean concentration of N@as exceeded at a site Kaunas25 in the area of
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railway station. This site is characterized as siiéh intensive traffic flow and mean
concentration of N@reached value of 40)9y/m®. The NG concentrations at other transport
sites ranged between the lower and upper assesshreshold and was below the lower
assessment threshold at the sites with less intenisiffic and in the suburb and recreation
area. Taking into account + 21.6% expanded unceytaif measured NOvalues, the limit
value should be exceeded at two sites (KaunasOKaundas25).

In the wintertime (6 January — 3 February 2011), evels ranged from 8.9 to 40.1
ug/m®. The highest mean values of Nfor this study period nearly reached the limitueaht
the sites in transport area (Kaunas03, Kaunasl1Xauodas25). Taking into account + 21.6%
expanded uncertainty of measured N@lues, the upper assessment threshold value.0f 32
ng/m® should be also exceeded at the most sites inpangsrea (Kaunas0l, Kaunas02,
Kaunas06, Kaunas08, Kaunas10, Kaunasl5, Kaunasilihals20, Kaunas21, Kaunas26 and
Kaunas27) and at several sites of residential @aanas16, Kaunas24 and Kaunas30),NO
concentrations were below the value of 26g0m® at the other sites in agglomeration.

In spring (25 March — 22 April 2011), the mean eslwf NQ varied from 6.9 to 63. 1
ug/m® (Fig.27). The maximum (63, Iug/m®) NO, was measured ataffic-exposed site
Kaunas03. Taking into account + 21.6% expanded rtamiogy of measured NO
concentration, the limit value should be also egeéeat sites Kaunas01 and Kaunas12.

NO, mean concentrations differed from site to site erdjed from 4.9 to 66,5g/m’
during the study period from 6 June to 4 July 2(Ré&markably higher N©Oconcentrations
with values of 55.7ug/m® and 41.2ug/m® were observed at the sites with a heavy traffic,
respectivelyKaunas03 and Kaunas25. Taking into account + 2kgpanded uncertainty of
measured N@concentration, the limit value should be also healcat three sites (Kaunas06,
Kaunas12 and Kaunas27) in a transport area.

As can be seefrom Fig. 27, the site-specific characteristics sggponsible for the
spatial variation in N@concentrations. Thiigher levels oNO, were observetbr the sites
with a heavy traffic and point to a relatively higbntribution from the trafficNO, mean
values at the sites characterized as traffic-exppsgies is by35 — 61 %higher than thosat
the sites in the recreation area and subline. seasonalariation of atmospheric mean values
of NO; in Kaunas agglomeration showed a winter maximurd ansummer minimum.
Generally, the higher NOconcentration in winter and spring may be due niéavourable
dissemination conditions for pollutants, particlyan the winter period, and to the formation
of a temperature-inversion layer in spring. Thetesion of NO, by a photochemical
reaction with OH radicals in summer may be theaeras lower mean values ®fO; in the
summertime.

Table 19. Statistics for the nitrogen dioxide atpiwic concentrations inside Kaunas
agglomeration during the entire study period (3 &uber 2010 — 4 July 2011)

NO, concentration, ug/m3

Site code Address

Autumn  Winter Spring  Summer min  max Mean

IX Forto g.-KurSiy g. prie
prekybos centro automobiliy,

KAUNASOL aikstelés 28.8 32.3 32.7 29.3 27.3 38,0 30.7
Vandziogalos g. Vytény g.
KAUNASOQ2 Sargénuose 24.6 30.7 28.7 225 222 314 26.6

Prie Al kelio (Islandijos
plentas), ties Kleboniskio
misku ir automobiliy

KAUNASO3 stovejimo aikstele 36.6 39.8 50.1 55.7 36.6 63.1 46.8
Ramudiai, Liepy g. (Jonavos
KAUNASO4 plentas) 12.7 16.4 10.9 7.3 70 164 11.2

KAUNASO5 Romainiy g. Medeksinés g. 16.9 18.5 15.7 142 127 20.0 16.3
Silainiy plentas-Vakarinis
KAUNASOG lankstas ant viaduko 24.3 28.6 30.2 31.1 20.9 350 28.5
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KAUNASOQ7 IX Forto g. Mosédzio g.
Paneriy g. Skaudvilés g.

KAUNASO8 Neris

KAUNASQO9 Ukmergeés g.

KAUNAS10 Siaurés pr. Savanoriy pr.

KAUNAS11 Tarp Partizany g. ir Al kelio

KAUNAS12 Prie Al kelio, alia Ateities pl.

KAUNAS13 Gintaro g. prie Nemuno

Netoli Kulautuvos g. prie
KAUNAS14 Nemuno

Kédainiy g. Tilzés g.
KAUNAS15 Vilijampoléje
KAUNAS16 Jonavos g. prie Neries

Savanoriy pr., Tvirtovés al.,
KAUNAS17 Taikos pr.

Vokeés g. prie 26 vid.
KAUNAS18 mokyklos stadiono

Tarp Draugystés g.

Elektrény g. tarp jmoniy
KAUNAS19 teritorijy
KAUNAS20 Ateities plentas prie jmoniy

Paneriy g. Linkuvos g. link
KAUNAS21 parkelio

Kybarty g., Marvelés g.,
KAUNAS22 Marvelgje

ZvaigzdZiy g. Planety g.
KAUNAS23 Dariaus ir Giréno g.

S.Daukanto g. link pésciyjy
KAUNAS?24 tilto | Nemuno salg

Vytauto pr. M.K. Ciurlionio g.
KAUNAS25 prie gelezinkelio stoties

K. BarSausko g. Popieriaus
KAUNAS26 g.

R. Kalantos M. Gimbutienées
KAUNAS27 g. prie transporto Ziedo

KAUNAS28 Julijanavos g. Yliskése
Europos pr. , Barkiiny g.
KAUNAS?29 Saulegrazy g.
Skuodo g. Juozapaviciaus g.
KAUNAS30 Sialy g. Sangiuose

KAUNAS31 Vvaidilos g. Gailutés g.

Pazaislio vienuolynas T.
KAUNAS32 Masiulio g.

KAUNAS33 Jiesios pl. Vaidoto g.
KAUNAS34 Balckalnio g. aiksteléje
KAUNAS35 Dubravy g. Vaisvydo g.
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Fig. 27.Seasonal variation of meaitrogen dioxide concentrations calculated for ¢nére

study period from 3 November 2010 to 4 July 201d(lo@es show + 21.6% expanded

uncertainty)
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Fig. 28. Seasonal variation of meaitrogen dioxide concentrations calculated for ¢ndire
study period from 3 November 2010 to 4 July 2014 (lr@ees show * 21.6% expanded
uncertainty)

Benzene

At 15 sites, the bi-weekly concentrations of bemzén ambient air were measured
with passive samplers. The study shows that thenroeacentration of benzene for the entire
study period (from 3 November 2010 to 4 July 20&a¥ 1.9ug/m’with the range of 1.5 and
2.61 pg/m® (Fig. 29). The highest benzene concentrations tas $aunas04, Kaunas27,
Kaunas02 and Kaunastfd notexceedthe annual limit value for the protection for human
health (5.0ug/m®), but were higher than the lower assessment thléstalue of 2.0ug/m®
and ranged between 2.14 and 2u6n’.

2010.11.03-2011.07.04

= Benzene UAT ——LAT
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2.0 — =
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KAUNAS33 4:|
KAUNAS09 4:|
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KAUNAS20
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KAUNASO04
KAUNAS27
KAUNAS02
KAUNAS15

Fig. 29. Average concentrations of benzene in lkawagglomeration for the study period
from 3 November 2010 to 4 July 2011.

Seasonal variations in concentrationsbehzeneare showrin Fig. 30 and Table 20
Data indicate that benzene concentrations duriegfitist study period (3 November — 1
December 2010) did not reached the annual limmevdbr the protection for human health
(5.0 ug/m®) and ranged from 1.;’hg/m3 to 3.1 ug/mS. The mean concentrations of benzene
were lower than the reported as the higher assesghreshold value of 3.g/m’, however,
taking into account + 28.2% expanded uncertaintynefasured benzene concentration, it
should be reached at the site Kaunas02 in a tranapa. The mean benzene concentrations
were below the lower assessment threshold valtz0gfig/m® almost at the rest sites of the
agglomeration.
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In the wintertime (6 January — 3 February 201&phzene concentrations ranged from
2.6 to 4.9ug/m°’. The highest mean values of benzene for this spedipd nearly reached the
limit value at two sites in transport area. Takintp account + 28.2% benzene concentration
in and near streets (red columns) is on averagen@sthigher than in background areas
uncertainty of measured benzene concentration,lithié value of 5.0 ug/m® should be
exceeded at the sites Kaunas02 and Kaunasl5, whateghe most of sites benzene
concentration will exceed the higher assessmeesttiold value of 3.5g/m’. The winter
concentrations of benzene were higher by the faotdt.6 — 2.1 compared to the autumn
concentrations.

In spring (25 March — 22 April 2011), the mean eslwof benzene varied from 0.8
(Kaunas33) to 2.§g/m’ (Kaunas15). Generally, spring concentrations ofzbar almost at
all sites were below 2fig/m® (i.e.the lower assessment threshold value).

Benzene concentrations differed from site to sitd eanged from 0.4 to 2.8g/m’
during the study period from 6 June to 4 July 200He highest summer mean value of 2.2
ng/m° wasat the siteKaunas15, while at the other study sites of thdaaggration benzene
concentrations ranged nearly about igfm®.

The present study shows that atmospheric mean svatidenzene exhibited a
seasonal pattern with a maximum in winter and aimum in summer. winter
concentrations was on average 2 times higher thiamer (Fig. 31). A&xpectedbenzene
concentrations weren average 20 %higher at the sites influenced by traffic emission
becausetraffic is the major contributor of benzene tmaspheric pollution.

Table 20. Statistics for the benzene atmosphenceamtrations inside Kaunas agglomeration
during the entire study period (3 November 2010Jul§ 2011)

Benzene concentrationpg/m°
Autumn Winter Spring Summer min  max Mean

Site code Address

Vandziogalos g. Vytény g.

KAUNASOQO2 Sargénuose 2.6 4.5 1.8 11 0.7 49 2.5
Ramucdiai, Liepy g. (Jonavos

KAUNASO4 plentas) 2.2 3.6 1.8 1.0 09 39 2.1
Silainiy plentas-Vakarinis

KAUNASOG6 lankstas ant viaduko 1.5 2.6 1.1 1.0 0.6 2.6 15

KAUNASO9 Ukmergés g. 1.6 2.9 1.3 1.0 0.7 3.0 1.7

KAUNAS11 Tarp Partizany g. ir Al kelio 1.4 3.0 11 0.6 05 32 15
Netoli Kulautuvos g. prie

KAUNAS14 Nemuno 1.8 2.8 1.2 0.9 09 28 1.7
Kédainiy g. Tilzés g.

KAUNAS15 Vilijampoléje 2.3 3.8 2.1 2.2 19 4.0 2.6
Vokés g. prie 26 vid. mokyklos

KAUNAS18 stadiono 15 2.9 1.3 1.0 0.7 3.0 1.6

KAUNAS20 Ateities plentas prie jmoniy, 1.6 2.9 14 17 13 29 1.9
Zvaigzdziy g. Planety g.

KAUNAS23 Dariaus ir Giréno g. 1.8 3.1 14 0.7 04 3.2 1.7
S.Daukanto g. link pésciyjy tilto

KAUNAS?24 | Nemuno salg 1.9 3.3 1.7 0.9 0.7 34 1.9

KAUNAS26 K. Bar3ausko g. Popieriaus g. 2.0 3.3 15 11 08 35 1.9
R. Kalantos M. Gimbutienés g.

KAUNAS27 prie transporto Ziedo 1.9 3.6 2.8 1.0 0.7 3.8 2.3

KAUNAS31 Vaidilos g. Gailutés g. 1.7 3.4 14 0.8 05 37 1.8
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period from 3 November 2010 to 4 July 2011(bardisbow + 28.2% expanded uncertainty)

Comparison diffusive samplers and continuous measements of sulfur dioxide and
nirogen dioxide concentrations

Study period Kaunas_Noreikiskes  Diffusive Difference
OKTS data samplers data relative, %
Sulfur dioxide, pg/m®
2010.11.03-2010.11.17 1.9 2.8 48
2010.11.17-2010.12.01 25 1.4 -44
2011.01.06-2011.01.20 2.8 0.5 -82
2011.01.20-2011.02.03 3.3 0.8 -76
2011.03.25-2011.04.08 5.2 0.5 -90
2011.04.08-2011.04.22
2011.06.06-2011.06.20 0.6 0.8 39
2011.06.20-2011.07.04 0.8 0.2 -81
Mean 4 seasons 2.4 1.0 -59
Nitrogen dioxide, pg/m’
2010.11.03-2010.11.17 9.9 12.8 29
2010.11.17-2010.12.01 11.8 12.8 9
2011.01.06-2011.01.20 12.3 13.3 8
2011.01.20-2011.02.03 12.4 14.3 15
2011.03.25-2011.04.08 5.6 8.6 55
2011.04.08-2011.04.22 9.5 13.2 38
2011.06.06-2011.06.20 3.9 7.0 80
2011.06.20-2011.07.04 4.0 7.2 79
Mean 4 seasons 8.7 11.2 29
Study period Kaunas_Petrasiunai  Diffusive Difference
OKTS duomenys  samplers data relativg %
Nitrogen dioxide, pg/m?
2010.11.03-2010.11.17 12.0 20.8 73
2010.11.17-2010.12.01 9.6 17.3 81
2011.01.06-2011.01.20 16.2 24.8 53
2011.01.20-2011.02.03 15.2 25.9 70
2011.03.25-2011.04.08 11.9 22.6 90
2011.04.08-2011.04.22 11.3 19.6 73
2011.06.06-2011.06.20 10.9 19.9 82
2011.06.20-2011.07.04 6.8 15.0 121
Mean 4 seasons 11.7 20.7 77
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Conclusion
The mean concentrations siilfur dioxide in Kaunas agglomeration during the study

period did not exceed the annual limit value of02Qg/m® and were below the lower
assessment threshold value of ggom®.

The mean concentration ofitrogen dioxide in Kaunas agglomeration during the study
period ranged between &1g/m® and 45.6.g/m°.

1) The mean concentrations N, exceeded the annual limit value of g&/m® at two
sites exposed to intensive traffic flow: crossinfy\Wytauto ave.-M.K. Ciurlionio
(KAUNAS25) and near Al road in the area Kleboniskisest - parking lot
(KAUNASO03).

2) The mean concentrations ND, ranged between the lower (26/m°) and upper (32
ng/m®) assessment threshold values at eight sites: Rntts - M. Gimbutienes str.
(KAUNAS27), Vandziogalos - Vytenu str. (KAUNASO02)S.Daukanto str.
(KAUNASZ24), Skuodo - Juozapaviciaus - Siulu strarf8ai) (KAUNAS30), Siaures
ave. - Savanoriu ave. (KAUNAS10), Silainiu road-dakis detour (KAUNASOQ6),
IX Forto -Kursiu str. (KAUNASO1), near road Al aAdkeities (KAUNAS12)

The mean concentrations leénzenein Kaunas agglomeration during the study period
did not exceed the annual limit value of 5u@/m® for the human health. Benzene
concentrations exceeded the upper assessmentdlurestue of 2.Qug/m® at four sites near
crossings: Liepu str. (Ramuciai) (KAUNASO04), R. Kalos-M. Gimbutienes (KAUNAS27),
Vandziogalos - Vytenu (KAUNASO02), Kedainiu - Tilz@giljampole) (KAUNASL15).

65
passam Itd



Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

4.3.3 ZONE ( the rest part of Lithuania)

4.3.3.1 The location of diffusive samplers in zone
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Fig.32. Location of diffusive samplers in Zone.
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4.3.3.2 Coordinates of study places and data captiin zone

Tabele 21. Coordinates of study places and dataEa(®o) in zone

Site code Address Coordinates (LKS-94) Data capturéo
X Y NO, SO LOJ

ALYTUSO1 Pramoss g. 501064 6031636 100 100 100

ALYTUS02 Likikeliy g. 14 500948 6028780 100 100 100

ALYTUSO03 Raty g. Naujoji g. 502507 6028699 100 100 100

ALYTUSO04 Dainavos g. 8&duvos g. 502481 6027689 25 100 100

ALYTUSO5 KalniSkes g. Naujoji g. 500760 6030579 100 - -
Netoli Paupio g. A.

ANYKSCIAIOL  Baranausko aikst 569720 6155059 100 100 100
Netoli LiudiSkiy g. 100

ANYKSCIAIO2  Statybininkg g. 570411 6154873 100 100
Prie ugs Anyksta pstiuju

ANYKSCIAIO3  takas 570422 6155535 100 100 100
Netoli Vabalninko g. 100

BIRZAIO1 Kestwio g. sankryZos 545801 6230034 100 100
Apagiios kranto Zemaits

BIRZAIO2 g. 547160 6229710 100 100 100

BIRZAIO3 BirZy pilies parkas 546712 6230471 100 100 100
M.K. Ciurlionio g.

DRUSKININKAIOL Antakalnio g. 498076 5986661 100 100 100
M.K. Ciurlionio g. Veisiej 100

DRUSKININKAIO2 . 499569 5985934 100 100

DRUSKININKAIO3 Kultiros poilsio parkas 497817 5987765 100 100 100
Sviesos g. netoli Al kelias 100

ELEKTRENAIO1 prie stadiono 543513 6072650 100 88
Literatiros meno muziejus,

ELEKTRENAIO2 stadionas 542208 6071913 88 88 88
Prie gatés ties ,Ledo

ELEKTRENAIO3 arena“ 543165 6072363 100 100 100

GARGZDAIO1  Klaipédos g. Kvieting g. 336571 6178121 100 100 100

GARGZDAIO2  Skinijos takas 336174 6176731 100 75 100
Prie Minijos ugs, netoli

GARGZDAIO3  stadionas Kuvietinj g. 337246 6178871 88 88 88

GARLIAVAOQ1 Vytauto g. K. Aglinskio g. 491879 6075809 100 100 100

GARLIAVAQ2 Pazangos g. R. Mizaros g. 491917 6077854 100 100 0 10
Garliavos | tvenkinys 500 m

GARLIAVAO3 nuo kelio 139 nr. 492984 6076550 100 100 100
Vilniaus g. A1 KunigiSki

GRIGISKESO01 g. 570551 6060175 100 100 100
Netoli Vokes ugs

GRIGISKES02  Afindeviciy g. 570768 6059352 100 100 100
Tarp Vokes ugs, Neries

GRIGISKES03  upés 569604 6061114 100 100 100
GeleZinkelio g. Aukstaiy

IGNALINAO1 g. 637293 6135997 100 100 100

IGNALINAO2 Agarinio g. 637539 6134697 100 100 100

IGNALINAO3 Prie Ziemos sporto centro 638000 6135303 100 100 0 10
J. Ralio g. J. Basanavaus

JONAVAO1 g. Zeimiy g. Ziedas 517876 6104155 100 100 100
Pramoms g. netoli Skaruli

JONAVAO02 baznyios 520157 6104288 100 100 88
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JONAVAO3
JONISKISO01
JONISKIS02
JONISKIS03
JURBARKASO1

JURBARKASO02
JURBARKASO3

Prie Jonavos tv. Poliklinika
rajono

Livonijos g. netoli bazngios
Turgaus g., Siaulisenoji g.
Prie Joniskio | tv. netoli
stadiono

Dariaus Giéno g.
Ugniagesi g.

A. Giedratio-Giedriaus g.
Bartkiiny g.

Mintuva, Parke prie cerkg

KAISIADORYSO01 Gedimino g. BaZnsios g.

Upé Lomena Vilniaus g.

KAISIADORYS02 Priemiesio g.
KAISIADORYSO03 Girelés misSkas

KALVARIJAO1
KALVARIJAQO2
KALVARIJAQ3
KAZLU RUDAO1

KAZLU RUDAO2

KAZLU RUDAO3
KEDAINIAIO1
KEDAINIAIOZ2
KEDAINIAIO3

KELMEO1
KELMEO2

KELMEO3

KLAIPEDAO1
KLAIPEDAO2
KLAIPEDAO3
KLAIPEDAO4
KLAIPEDAOS
KLAIPEDAOG

KLAIPEDAO7
KLAIPEDAOS8
KLAIPEDAOS
KLAIPEDAL1O
KLAIPEDA11
KLAIPEDA12
KRETINGAO1
KRETINGAO2

KRETINGAO3
KUPISKISO1
KUPISKIS02
KUPISKIS03
KURSENAIO1
KURSENAIO2

Dariaus ir Gigno g. Laisgs
g.

J. Basanaviaus Naujoji g.
Prie Sedugs ugs
Atgimimo g. V.Kudirkos g
Kestwio g. Maironio g.
Gedimino g.

S. Daukanto g.
Marijampoks g.

Kauno g. Ryto g.

Setos g. 106

J. Basanaviaus g. 53
Vytauto g. Lais¥s g.
Gynréju g.

Lioliy g. Pakalas g.
Kelmés dvaro parkas
Vilbeno ups uztvanka
Molo g. 2

Liepojos g. P. Lideikio g.
Kretingos g. 4

Baltijos pr. 1 Siluts pl.
Sportininky g. Stadiono g.
Liepy g. 41

Smilteks g I. Simonaityis
g.
Tilty g. Turgaus g.

H. Manto g. S. Daukanto g.
Taikos pr. 52

Minijos g. Naikugs g.
Statybinink g. Silués pl.
Rotu&s aikse

Nemuno g. netoli Akmena
Kretingos parko | tv.
Kretingos muz.

Gedimino g. Matulionio g.
Technikos g. Krasnavos g.
AukStupenuose, \éZioniy g.
Vytauto g. V. Kudirkos g.
Daugliu g. Klew g.

516967
476255
476301

475054

421549

420149
420468
529248

529903
527457

449782
449289
448655
467613

466820

467627
498730
499692
498374

432856
433676

433105
317388
319447
319748
322689
318570
320408

323146
319978
319612
320915
320937
323160
327437
326908

328091
561145
562419
561086
433837
434414

6104728
6234367
6232823

6235031

6105385

6104669
6105588
6080719

6081460
6080740

6031126
6031733
6030985
6068553

6068691

6067733
6127043
6128746
6128074

6166747
6165518

6167710
6181548
6181143
6180136
6176440
6180453
6179290

6174130
6178655
6179416
6176939
6175175
6175092
6198384
6197661

6199563
6189986

6189089

6190821
6208744
6206891

100 100 100
100 100 100
100 100 100
100 100 88
100 100 100
100 100 100
100 88 100
100 100 100
100 100 100
100 100 100
100 100 100
100 100 100
100 100 100
100 100 100
100 100
100
100
100 100
100 100 100
100 100 100
88 100 100
100 100 100
100 88 100
100 100 88
- 100 100
100 100 100
100 88 100
100 - -
100 100 100
100 - -
100 - 100
100 100 100
100 100 -
88 - 75
88 88 -
100 100 100
100 88 100
100 88 100
75 67 75
100 100 001
100 10aL00
100 100 100
100 100 001
100 100 100
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KURSENAIO3  Ventos g. prie tilto 433417 6207873 100 100 100
J. Basanaviaus g.
KYBARTAIO1 Zemaits g. 421168 6056083 100 100 100
KYBARTAIO2 Vienybés g. Sod g. 419564 6057289 100 100 100
KYBARTAIO3 Vasario 16-0sios g. 420373 6056257 100 100 100
LAZDIJAIOL Kauno g. Vytauto g. 468422 6011033 100 100 100
LAZDIJAIO2 Tarp Turisty g. ir Vytautog. 469115 6010411 100 100 100
LAZDIJAIO3 Palazdijo Baltajo ez. 467917 6008752 100 100 88
LENTVARISO1 Fabriko g. GelezZinkelio g. 567994 6056942 100 100100
Trumpoji g. Gliug.
LENTVARIS02 Stadionas 567357 6056391 100 100 100
Lentvario dvaras Lentvario
LENTVARIS03 eZ. 567006 6058501 100 100 100
MARIJAMPOLEO1 V. Kudirkos g. Gedimino g. 458284 6046887 100 - 100
MARIJAMPOLEO2 Pavasario g. Liapg. 459490 6047155 100 100 100
MARIJAMPOLEO3 Liepyny g. Maironio g. 458027 6045273 100 100 100
MARIJAMPOLEO4 Statybininky g. 460081 6049195 100 100 100
MARIJAMPOLEO5 PaSeSupio parkas, stadionas 458412 6048422 1060 -
MAZEIKIAIOL1 Laisws g. 22 397642 6243366 100 100 100
MAZEIKIAIO2 Naftininky g. Zemaitijos g. 397138 6242374 100 100 100
MAZEIKIAIO3 Algirdo g. Gamyklos g. 395905 6243888 100 100 100
MOLETAIO1 Aiksteé Vilniaus g. 590258 6122701 100 100 100
MOLETAIO2 AZuoly g. Liem g. 589831 6121930 100 100 100
MOLETAIO3 Prie Pastovio ez. 591143 6122813 100 100 100
Respublikos g. V. Kudirkos
N AKMENEO1 g. 430831 6243673 100 100 100
N AKMENEO2  Parko g. Zalioji g. 431892 6243162 100 100 100
N AKMENEO3  Taikos g. Klykoli; g. 430367 6243951 100 100 100
NEMENCINEO1 Svertioniy g. Baznyios g. 594100 6079944 100 100 88
NEMENCINEO2 Kranto g. 594539 6079751 100 100 100
NEMENCINEO3 Baznyios g. 593881 6080176 88 100 100
PABRADEO1 Vilniaus g. Arnioni; g. 613240 6095522 100 100 100
PABRADEO2 Moléty g. Architekt; g. 612264 6095546 100 100 100
PABRADEO3 BaZnyios g. 613140 6094715 100 100 100
Statybinink; g. Vilniaus g.
PAKRUOJISO1 Vytauto g. 491076 6205127 88 100 100
PAKRUOJIS02 S. USinskio g. Vienys g. 490416 6204655 100 100 100
PAKRUOJIS03 Kruojos g. Saudtekio g. 490659 6205559 100 100 100
PALANGAO1 Plyty g. Kretingos g. 316933 6201937 100 100 100
PALANGAOQ2 Sod; g. 63 317850 6202263 100 100 100
PALANGAO3 Birutés al. 316110 6202109 100 100 100
Vilniaus g. J. Basanaiiaus
PANEVEZYS01 g. 523002 6176838 100 100 100
PANEVEZYS02 Dariaus ir Giéno g 15A 520296 6177590 100 - 100
PANEVEZYS03 Elektros g. 4 522820 6177240 100 - 100
J. Janonio g. prie duonos
PANEVEZYS04 kepyklos 520470 6178603 100 - 100
PANEVEZYS05 Spartuoliu g. Pusaloto g. 520408 6179278 100100 -
Pusyno g. Bijny g. RoZzyno
PANEVEZYS06 mikrorajonas 522725 6179895 100 88 100
PANEVEZYS07 Vytauto g. Aukstaiiy g. 523595 6176700 100 - 100
PANEVEZYS08 MedZiotoy g. Molainiuose 520104 6175198 100 100 -
Paplents g. DidzZigji g. - 100 100
PANEVEZYS09 Staniinuose 525019 6175895
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Geliy g. Dambavos g. 100 100 -
PANEVEZYS10 Dambavoje 525715 6177681
Vaivadiliy g. Lévens g. prie 88 100 -
PANEVEZYS11 Vaivady 524809 6179644
PANEVEZYS12 PuSaloto g. Ragimy g. 521642 6178714 100 100 100
Pane¥Zio g. Vilniaus g. 100
PASVALYS01  Taikos g. Vysni g. 525136 6213975 100 100
PASVALYS02  Sermuksnig. P. Cvirkos g. 525921 6214653 100 100 100
Stoties g. prie kapinij
PASVALYS03  autoserviso 524204 6214730 100 88 100
Senamiedio a. Dariaus ir 100 100
PLUNGEO1 Giréno g. Vytauto g. 365355 6199715 100
PLUNGEO02 Lankos g. Sastekio g. 365777 6198566 100 100 100
Stoties g. prieSais Pluég 100 100
PLUNGEO3 dvaro park 365270 6200614 100
J. Basanaviaus g. N
PRIENAIO1 Gyvenimo g. 496449 6055773 100 100 100
PRIENAIO2 Pramons g. Stadiono g. 496923 6056783 100 100 100
PRIENAIO3 Prie Nemuno tilto parkas 496553 6054724 100 100 100
Siauliy g. Gedimino g. 100 100
RADVILISKIS01 Autobug; st 471600 6186571 100
J. Marcinkewiaus g.
RADVILISKIS02 Purieny g. 470377 6187433 88 100 100
Gedimino g. prie 100
RADVILISKIS03 Gelezinkelio stoties 470974 6185929 100 100
Vilniaus g. Vytauto
RASEINIAIOL1 Didziojo g. 443798 6138673 100 100 100
RASEINIAIO2 Pirminy g. 445032 6137877 100 100 100
Netoli Zemagkiy g. Vilkupes
RASEINIAIO3 upe, Parkas 444479 6139538 88 88 100
ROKISKISO01 Respublikos g. Prameés g. 599296 6202853 100 100 100
ROKISKIS02 Parko g. 11 598642 6203746 100 100 100
ROKISKISO03 Nepriklausomybs a. 11 599172 6204528 100 100 100
SAKIAIOL V. Kudirkos g. Sauij g. 438390 6091370 100 100 100
SAKIAIO2 Jazmim g. 439476 6090547 100 100 100
Vasario 16-0sios g.
SAKIAIO3 Baznyios g., skveras 438797 6091545 100 100 100
Nepriklausomybs g.
SALCININKAIO1 Vilniaus g. 590076 6019702 100 88 88
SALCININKAIO2 K. Vagnerio g. 590885 6020330 75 75 88
SALCININKAIO3 Prie Sv. Petro baziips 590850 6019410 100 88 75
Saldus parkas TalSos ez.
SIAULIAIOL papiidimys 458575 6199964 100 100 -
SIAULIAIO2 Ausros al. Tilés g. 457339 6200075 100 - 100
SIAULIAIO3 V. Kudirkos g. Margys g. 455956 6200626 100 - -
Zeimiy g. Rasos g. Ausros 100
SIAULIAIO4 g. 459786 6202380 100 100
SIAULIAIOS Vaidoto g. Merkigs g. 458431 6202359 100 100 -
SIAULIAIO6 Misko g. prie Vijoks ugs 456040 6202290 88 88 88
SIAULIAIO7 Lyros g. Daim g. 453917 6198083 100 100 -
SIAULIAIO8 Tilzés g. Aukstabalio g. 455327 6198364 100 - 100
SIAULIAIO9 K. Donelatio g. Sikny g. 456723 6198665 0 88 100
SIAULIAIL0 Pramors g. Metalisi g. 457400 6197433 88 88 100
SIAULIAIL1 Saukny g. Alksni; g. 458577 6197351 100 100 100
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Pratitny g P. Motiekatio 88 88 88

SIAULIAIL2 g. 460335 6197553
Vytauto g. J. Basanaiiaus

SILALEO1 g. 385097 6152243 100 100 100

SILALEO2 Kovo 11-osios g. 385593 6151684 100 100 100

SILALEO3 Prie Lokystos ugs 384458 6151839 100 100 100

SILUTEO1 Lietuvninky g. Gudobelig. 339312 6137016 100 100 100

SILUTEO2 Sod; g. prie stadiono 340019 6137703 100 100 100
Sy3a up Netoli gelezinkelic

SILUTEO3 tiltas 340742 6136478 100 88 100

SIRVINTOS01  Plento g. Musnink g. 561915 6100080 100 100 100

SIRVINTOS02  Jaunimo g. 16 560582 6101375 100 100 100

SIRVINTOS03  Vilniaus g. I. Seiniaus g. 561297 6100918 100 100 00 1

SKUODASO01 Vytauto g. Gedimino g. 347054 6240123 100 100 100

SKUODASO02 Satrijos g. 5 346955 6240458 100 100 100

SKUODASO03 Dariaus ir Giéno g. 46 347681 6240032 100 100 100

SVENCIONELIAIO1 Priest@io g. Kaltintny g. 627250 6116098 100 100 88
Lauko g. — daugiaauki

SVENCIONELIAIO2 namai 628040 6116567 88 100 100
Prie geleZinkelio ties AB

SVENCIONELIAI03 ,Sventionéliy Maltosa® 626860 6114475 100 100 100

SVENCIONYSO01 Vilniaus g. Lentupio g. 637716 6113085 100 100 010

SVENCIONYS02 Sauktekio g. Pakalés g. 637804 6112316 100 100 88

SVENCIONYSO03 Lietupio g. prie kapinj 638338 6112914 88 100 100
Dariaus ir Giéno g.

TAURAGEO1 Gedimino g. 391417 6125837 100 100 100
Laisves g. Matino g.,

TAURAGEQ? stadionas netoli 391046 6124459 100 100 100
M.K. Ciurlionio g. Ganyki

TAURAGEO3 g. 391400 6126905 100 75 100
Turgaus alja Respublikos

TELSIAIOL g. 390805 6206888 100 100 88

TELSIAIO02 VySniy g. 391220 6207676 100 100 100

TELSIAIO3 Parko g. link Mas&io ez. 390525 6205335 100 100 100
Gedimino g. AukStadvario

TRAKAIO1 g. 560350 6055510 88 100 88

TRAKAIO2 Birutes g. 560464 6056382 100 100 100
Karaimy g. Galés g Zalioji

TRAKAIO3 g. 559692 6057525 100 100 100

UKMERGEO1 Kestwio al. Vilniaus g. 548663 6124158 88 88 100

UKMERGEO02 L. Giros g A. Smetonos g. 547746 6124310 100 100 00 1
Nuotek g. Lauky g.

UKMERGEO3  Jaunimo g. 549813 6123637 100 100 100
Ausros g. J. Basanaiaus

UTENAO1 g. 601292 6152729 100 100 100

UTENAO02 AuSros g. 79 601239 6153604 100 100 100
Algirdo g. prie vaik

UTENAO3 darzelio 601208 6152115 100 100 100
J. Basanaviaus g. Vytauto

VARENAO1 g. 537138 6008441 100 100 100
J. Basanaviaus g.

VARENAO02 Spaustu¥s g. 537510 6009003 100 100 100

VARENAO3 Alytaus g. Pramais g. 538380 6009357 100 100 100
Kauno g., Al netoli §sfiuju

VIEVISO1 viaduko 552637 6070998 100 100 88
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VIEVIS02 Tarp Stoties g. ir Al kelio 552096 6071491 100 100100

VIEVIS03 Prie Vievio ez. 553043 6070218 100 100 75

VILKAVISKISO01 Vytauto g. Gedimino g. 437794 6057269 100 100 100
Vienybeés g. tarp dviej

VILKAVISKIS02 stadiom 437815 6058407 100 100 100
Seimena ugJ.

VILKAVISKIS03 Basanawiaus g. 438465 6056803 100 100 100

VISAGINASO01  Taikos pr. Veterang. 653686 6165642 100 100 100

VISAGINAS02 Jaunysis g. 654141 6164150 88 88 88
Visagino eZ. Stadionas

VISAGINASO3  Savivaldylks 652665 6164888 88 100 100

ZARASAIO1 Vytauto g. Sliy aikse 641043 6179669 100 100 100

ZARASAIO2 P. Sirvio g. 642179 6180530 75 75 75
J. GruodZio g. K. Donelé&io

ZARASAIO3 g. 641069 6180616 88 88 100

All documentation of placement, shipping of diffusisamplers are presentediinnex |I.

Photographic documentation of the sampling locasqoresented iAnnex Il.

The protocols of chemical analysis are presentéhimex Ill .

Raw data are presentedAnnex IV.
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4.3.3.3 Summary tables of data in Zone for the stydperiod from 3 November 2010 to 4 July 2011
Table 22. Sulfur dioxide concentrations in zonethar study period from 3 November 2010 to 4 July120

. 3
Site code Address Coordinates (LKS-94) SO, concentration, pg/m
2010.11.03- |2010.11.17- |2011.01.06- [2011.01.20- |2011.03.25- [2011.04.08- |2011.06.06- (2011.06.20-
X Y 2010.12.01 [2011.01.20 [2011.02.03 [2011.04.08 |2011.04.22 |2011.06.20 _|2011.07.04
KLAIPEDAOL Molo g. 2 317356 6181537 1.4 1.7 0.3 0.7 0.9 1.6 0.5
[KLAIPEDAO2 Liepojos g. P. Lideikio g. 319434 6181140 1.4 1.2 1.3 0.3 15 1.1 0.7
[KLAIPEDAO3 Kretingos g. 4 319756 6180136 0.9 0.7 0.6 1.1 0.8 0.9
[KLAIPEDAOS Sportininky g. Stadiono g. 318437 6180451 1.7 3.5 1.3 0.5 1 1.3 0.9
[kLAIPEDAOS Tilty g. Turgaus g. 320004 6178668 18 1.2 14 | 045 | 13 0.5 0.6
[KLAIPEDAOY H. Manto g. S. Daukanto g. 319612 6179416 1.9 2 0.5 0.5 1.4 1.7 1.1
[KLAIPEDALL Minijos g. Naikupés g. 320937 6175175 1.1 5.4 0.6 0.4 0.9 0.7
[KLAIPEDAL2 Statybininky g. Silutés pl. 323159 6175127 1.1 1.1 0.7 0.4 0.7 1.1 1.1
[PANEVEZYSO01 Vilniaus g. J. Basanavigiaus g. 522977 6176841 5.00 0.9 1.8 0.1 0.6 1.8 1.1 0.6
[PANEVEZYSO05 Spartuoliu g. Pusaloto g. 520411 6179265 1.30 5.0 0.6 0.6 0.4 0.6 0.6 0.4
Pusyno g. Bijany g. RoZyno

PANEVEZYS06 mikrorajonas 522728 617900 1.30 1.8 1.7 0.3 0.6 0.8 0.4 0.3
[PANEVEZYSO8 Medziotojy g. Molainiuose 520088 6175197 0.9 0.8 0.5 0.5 1.2 0.6 0.4
[PANEVEZYS09 Paplentés g. DidZioji g. Stanidnuose 525040 6175873 0.80 1.0 2.1 0.3 0.9 0.3 0.9
[PANEVEZYS10 Geliy g. Dembavos g. Dembavoje 525743 6177700 1.90 4.3 2 0.5 0.4 0.6 0.4
[PANEVEZYS11 Vaivadéliy g. Lévens g. prie Vaivady 524838 6179646 1.40 0.9 0.9 0.8 0.9 0.8 0.6
PANEVEZYS12 Pugaloto g. Raginény g. 521653 6178724 1.20 0.6 1.2 0.7 3.6 1.3 1.2

SIAULIAIOL Salduvés parkas TalSos ez. papladimys 458612 6199957 1.6 1.4 2.6 0.6 8.6 0.6

SIAULIAIO4 Zeimiy g. Rasos g. Ausros g. 459807 6202377 1.1 0.9 15 0.6 0.7 0.4
SIAULIAIOS Vaidoto g. Merkings g. 458435 6202358 1.7 0.9 1.9 0.7

SIAULIAIOB Migko g. prie Vijolés upés 456048 6202293 1.3 0.9 1.3

SIAULIAIO7 Lyros g. Dainy g. 453918 6198085 1.8 0.7 2.1

SIAULIAIO9 K. Donelaigio g. Silény g. 456720 6198676 0.6 2.4

SIAULIAIL1 Saukény g. Alksniy g. 458564 6197330 1.3 0.8 2.1

SIAULIAIL2 Progiany g P. Motiekaicio g. 460338 6197599 1.4 1.3 1.7 1.1 2.7 2.1 0.7
OKTS12 PaneveZys_Centras 522965 6176770 3.0 0.6 0.8 0.5 8.2 0.15 1.9 0.9
OKTS22 Siauliai 456774 6200607 0.15 2.3 1.0 2.4 0.6 1.2 1.2 0.15
OKTS33-Klaipeda  |Klaipeda_Silutés plentas 322661 6176421 1.7 2.5 1.7 1.0 1.0 1.8 1.3 1.2
T lost or stolen

<0.3=n.d. half of detection limit = n.d.
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; 3
Site code Address Coordinates (LKS-94) SO, concentration, ug/m
2010.11.03-(2010.11.17-2011.01.06- | 2011.01.20-|2011.03.25-{2011.04.08- | 2011.06.06- [2011.06.20-
X Y 2010.11.17 | 2010.12.01 | 2011.01.20 | 2011.02.03 | 2011.04.08 | 2011.04.22 | 2011.06.20 | 2011.07.04
JALYTUSO1 Pramonés g. 501105 6031759 3.4 2.4 1.8 1.3 0.7 0.9 1.0 0.7
IALYTUSO02 Likikéliy g. 14 500959 6028806 2.9 1.0 0.9 14 0.9 1 0.9 0.6
IALYTUSO3 Raty g. Naujoji g. 502507 6028699 25 2.7 1.1 1 0.6 1.1 1.4
IALYTUSO4 Dainavos g. Stduvos g. 502481 6027689 1.4 15 0.9 2.6 1 0.8 1.3
IALYTUSO5 Kalniskés g. Naujoji g. 500741 6030624
Netoli Paupio g. A. Baranausko
IANYKSCIAIOL |aikSté 569750 6155073 0.6 0.5 0.5 0.8 0.7 0.5 0.5
ANYKSCIAI02 |Netoli Liudigkiy g. Statybininky g. 570383 6154900 Los | 15 14.6 0.9 0.3 0.7 0.5
IANYKSCIAIO3 |Prie upés Anyksta péséiyjy takas 570224 6155363 0.7 0.7 0.4 3.2 0.4
Netoli Vabalninko g. Kestucio g.
BIRZAIO1 sankryZos 55760 6230044 1.1 1.5 1.4 0.9 1.1
lBIRZAIO2 Apasgios kranto Zemaités g. 547187 6229695 0.9 41 0.6 0.6 0.9
BIRZAIO3 Birzy pilies parkas 546908 6230479 0.9 0.4 8.5 0.3 0.5
DRUSKININKAIOL [M.K. Ciurlionio g. Antakalnio g. 498072 5986666 2.2 3.9 1.1 1 2.6
DRUSKININKAIOZ [M.K. Ciurlionio g. Veisiejy g. 499530 5985856 2.1 1.0 0.5 1.1 2.8
DRUSKININKAI03 [Kultdros poilsio parkas 497901 5987822 2.8 1.2 1 1.1 15
Sviesos g. netoli Al kelias prie
ELEKTRENAIQ1|stadiono 543513 6072650 0.8 0.5 1.2 0.3 0.3 1.5 1.2
Literatlros meno muziejus,
ELEKTRENAIO2|stadionas 542208 6071913 0.6 0.7 1.7 1.1 1.0 1
ELEKTRENAIO3|Prie gatvés ties ,Ledo arena“ 543165 6072363 0.9 0.6 1.9 1.8 1.5 0.4
GARGZDAIO1 [Klaipédos g. Kvietiniy g. 336544 6178116 0.4 1.4 1.8 0.5 0.7 0.9 0.8
GARGZDAIO2 |Skinijos takas 336199 6176738 2.3 0.5 1.2
Prie Minijos upés, netoli
GARGZDAIO3 |stadionas Kvietiniy g. 337262 6178840 1.1 0.3 2.4 2.2
GARLIAVAO1 |Vytauto g. K. Aglinskio g. 491907 6075767 1.8 0.8 0.8 1.3 1.3
GARLIAVAQO2 |PaZangos g. R. Mizaros g. 491902 6077928 2.2 0.6 0.6 0.3 14
Garliavos | tvenkinys 500 m nuo
GARLIAVAO3  |kelio 139 nr. 493517 6076708 2.1 1.7 0.8 14 0.3 0.7
GRIGISKES01 |Vilniaus g. A1 Kunigiskiy g. 570551 6060175 2.1 15 1.2 0.6 1.4
GRIGISKES02 |Netoli Vokés upés Afindeviciy g. 570768 6059352 1.7 1.1 1.4 0.4 0.7
GRIGISKESO03 [Tarp Vokés upés, Neries upés 569660 6061180 2.6 0.6 1.5 0.9 0.3 14
IGNALINAO1  |GeleZinkelio g. Aukstaiciy g. 637268 6135970 1.1 0.8 1 0.3 0.4 15
licNALINAO2  |Agarinio g. 637639 6135044 19 12 0.9 03 17 0.9
lioNALINAO3  |Prie ziemos sporto centro 638065 6136145 o5 | 10 0.5 2 05 0.6
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J. Ralio g. J. BasanaviCiaus g.
JONAVAO1 Zeimiy g. Ziedas 517864 6104172 1.0 0.7 0.3 1.4 0.3
Pramonés g. netoli Skaruliy -
JONAVAO2 baZnygios 520066 6104559 0.7 0.7 0.9 0.5
JONAVAO3 Prie Jonavos tv. Poliklinika rajono 517111 6104606 2.8 0.7 0.9 1.4 4.5
JJONISKISO1 Livonijos g. netoli bazny¢€ios 476252 6234371 1.0 15 0.7 0.7
JJONISKIS02 Turgaus g., Siauliy senoji g. 476336 6232886 1.2 0.9 0.7 0.6
JJONISKIS03 Prie Joniskio I tv. netoli stadiono 475194 6234842 1.3 1.2 0.4 0.6
JURBARKASO1 |Dariaus Giréno g. Ugniagesiy g. 421550 6105388 0.3 0.4 0.6 0.8 0.5
A. Giedraicio-Giedriaus g.
JURBARKASO2 [Bartkdiny g. 420104 6104683 0.7 1.9 0.5 2 0.7
JURBARKASO3 |Mintuva, Parke prie cerkvés 420464 6105578 0.9 1.9 1 1.2
KAISIADORYS01 |Gedimino g. BaZnycios g. 529295 6080725 1.7 1.3 0.7 0.9
Upé Lomena Vilniaus g.
KAISIADORYS02 [Priemiesc€io g. 529928 6081486 1.7 1.3 1 0.5 0.3
KAISIADORYS03 |Girelés miSkas 527506 6080785 1.6 1.3 2.9 0.3 0.6
; 3
Site code Address Coordinates (LKS-94) SO, concentration, pg/m
2010.11.03- [2010.11.17- [2011.01.06- [2011.01.20- [2011.03.25- ([2011.04.08- [2011.06.06- (2011.06.20-
X Y 2010.11.17  [2010.12.01  |2011.01.20  [2011.02.03  [2011.04.08  [2011.04.22  |2011.06.20 _ [2011.07.04
KALVARIJAO1 Dariaus ir Giréno g. Laisvés g. 449850 6031119 2.6 2.7 6 0.9 0.3 0.9 0.5 1.3
[KALVARIJA0D2 J. Basanavi¢iaus Naujoji g. 449284 6031771 2.4 2.7 1.5 1 0.7 0.4 0.6 1.2
[KALVARIJAO3  |Prie Sesupés upes 448659 6031042 3.3 1.3 1.1 1.6 0.4 . 08 |
[KAZLU RUDAO1  |Atgimimo g. V. Kudirkos g. 467619 6068546 1.9 1.8 1.8 0.5 0.4 1.1 1.6
[KAZLU RUDAO2  |Kestugio g. Maironio g. Gedimino g. 466796 6068741 2.4 1.4 1.5 2.4 0.4 0.6 0.8 0.3
[KAZLU RUDAO3 |s. Daukanto g. Marijampolés g. 467613 6067755 2.4 2.2 0.8 3.7 0.7 0.3 1.5 0.3
[KEDAINIAIOL Kauno g. Ryto g. 498731 6127025 0.9 1.8 0.5 1.2 0.6 0.4 1.1
[KEDAINIAIO2 Sétos g. 106 499694 6128749 1.4 0.7 0.4 1.2 0.6 1 15
||KEDAINIAI03 J. Basanaviciaus g. 53 498358 6128078 1.1 1.3 0.7 1 0.6 1 1.3
[KELMEO1 Vytauto g. Laisvés g. Gynéjy g. 432882 6166778 2.3 1.4 0.5 1.7 2.1
[KELMEO2 Lioliy g. Pakalnés g. 433687 6165589 1.3 2.6 1 0.7
|| Kelmés dvaro parkas Vilbeno upés
KELMEO3 uztvanka 433150 6167648 15 0.7 1.1 1.3 .
||KRETINGA01 Rotuseés aiksté 327453 6198340 11 1.1 0.5 3.9 1.5 0.3 0.3
[KRETINGAO2 Nemuno g. netoli Akmena 326918 6197661 0.6 2.4 5.2 1 2.9 1.3 1.4
||KRETINGA03 Kretingos parko | tv. Kretingos muz. 328177 6199537 1.2 1.2 2.3 0.3 1.0
[KuPISKISO1 Gedimino g. Matulionio g. 561136 6189987 1.7 3.1 1.8 0.3 5.5 1.1 1
[kuPisKiISO2 Technikos g. Krasnavos g. 562418 6188987 1.0 1.1 0.6 15 0.6 1.3
||KUPISKISO3 AukStupénuose, Vézioniy g. 560962 6190603 0.9 1.1 1 0.6 2.5 0.3 6
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[kursENAIOL

\Vytauto g. V. Kudirkos g. 433829 6208758 1.6 0.6 0.9

[KURSENAIO2 Daugeliy g. Klevy g. 434399 6206864 0.15 1.7 0.4 0.7

[KURSENAI03 Ventos g. prie tilto 433353 6207866 2.1 0.6 1.3

[KYBARTAIOL J. Basanavidiaus g. Zemaités g. 421185 6056084 2.3 2.0 1.4 1.8

[KYBARTAIO2 Vienybés g. Sody g. 419802 6057354 18 2.1 1.6 2.5

[KYBARTAIO3 Vasario 16-0si0s g. 420321 6056179 2.5 2.9 4 5.6

[LAzDI3AI0L Kauno g. Vytauto g. 468376 6011044 2.4 2.4 2.6 1.9

[LazD1aAI02 Tarp Turisty g. ir Vytauto g. 469108 6010510 2.7 2.4 0.9 1.8

[LAzDI3AI03 Palazdijo Baltajo e?. 467888 6008769 1.9 1.4 0.3 1.9

[LENTVARISO1  |Fabriko g. Gelezinkelio g. 567994 6056942 0.8 4.3 0.8

[LENTVARISO2  [Trumpoji g. Géliy g. Stadionas 567357 6056391 0.8 2.4 0.9
||LENTVARISO3 Lentvario dvaras Lentvario ez. 567006 6058501 0.7 1.3 0.3
[MARIJAMPOLEO1 |V. Kudirkos g. Gedimino g. 458278 6046875
||MARIJAMPOLE02 Pavasario g. Liepyg. 459492 6047161 1.7 0.6 4.2 15 1.2 2.1 0.5
[MARIJAMPOLEO3 |Liepyny g. Maironio g. 458048 6045276 2.7 0.3 4.1 0.9 1.2 2.0 0.5
[MARIJAMPOLEO4 [statybininky g. 460094 6049221 14 | 045 | 18 1.2 13 1.6 0.5
[MARIJAMPOLEO5 |Pagesupio parkas, stadionas 458424 6049301 1.8 0.3 2.7 438
[MAZEIKIAIOL Laisvés g. 22 397648 6243360 1.0 0.5 0.3 0.7 0.7 1.6 0.6
[MAZEIKIAID2 Naftininky g. Zemaitijos g. 397138 6242374 1.8 2.1 1 5.7 0.9 0.7 0.3
MAZEIKIAIO3 Algirdo g. Gamyklos g. 395905 6243888 1.9 1 2.2 0.4 0.8 1.5 0.8

. . SO, concentration, ug/m®
Site code Address Coordinates (LKS-94) 0, HO
2010.11.03- |2010.11.17- |2011.01.06- (2011.01.20- (2011.03.25- (2011.04.08- (2011.06.06- [2011.06.20-
X Y 2010.11.17 2010.12.01 2011.01.20 2011.02.03 2011.04.08 2011.04.22 2011.06.20 2011.07.04

MOLETAIO1 Aiksté Vilniaus g. 590287 6122720 0.9 0.6 0.3 0.9 2.7 0.4 1.0
||MOLETAI02 Azuoly g. Liepy g. 589813 6121936 2.9 0.8 1 0.7 0.7 0.3 2.2
||MOLETAI03 Prie Pastovio ez. 591063 6122567 1.4 0.3 0.8 0.6

||N AKMENEO1 Respublikos g. V. Kudirkos g. 430823 6243672 0.8 0.9 0.8

||N AKMENEO2 Parko g. Zalioji g. 431849 6243134 0.7 0.9 0.5

||N AKMENEO3 Taikos g. Klykoliy g. 430365 6243947 0.8 0.6 0.4

"NEMENCINEOl Svengioniy g. Baznygios g. 594112 6079969 0.7 0.9 18

"NEMENCINEOZ Kranto g. 594522 6079708 0.8 2.4 2.9

||NEMENCINE03 Baznygios g. 593881 6080176 0.7 0.7 4 0.9 6.5

"PABRADEOl Vilniaus g. Arnioniu g. 613273 6095443 1.4 0.4 0.8 5.7
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||PABRADE02

Moléty g. Architekty g. 612180 6095543 0.6 1.7 1.6 6.4
||PABRADE03 Baznydios g. 613183 6094800 0.4 0.4 1 0.9 1.1
"PAKRUOJISOl Statybininky g. Vilniaus g. Vytauto g. 491076 6205127 - 2.0 1.6 0.3 0.6
"PAKRUOJISOZ S. USinskio g. Vienybés g. 490425 6204644 0.6 1.6 0.8 0.9 0.6
||PAKRUOJISO3 Kruojos g. Saulétekio g. 490659 6205559 0.5 0.9 25 1.8 0.5
||PALANGA01 Plyty g. Kretingos g. 316940 6201970 1.3 1.7 2.1 0.3 0.4
||PALANGA02 Sody g. 63 317902 6202273 0.9 1.7 14 0.4 1
||PALANGA03 Birutés al. 316128 6202122 - 1.9 1.1 0.6 0.7

Panevézio g. Vilniaus g. Taikos g.
PASVALYS01 VySniy g. 525116 6213980 1.1
||PASVALY802 Sermuk3niy g. P. Cvirkos g. 525906 6214670 1.1
||PASVALYSO3 Stoties g. prie kapiniy, autoserviso 524218 6214718 1.2

Senamiescio a. Dariaus ir Giréno g.
PLUNGEO1 Vytauto g. 365373 6199726 0.3 0.7 0.5 1.2 0.4
"PLUNGEOZ Lankos g. Saulétekio g. 365775 6198557 - 1.8 0.5 1.7 1.3
||PLUNGE03 Stoties g. prieSais Plungés dvaro parka 365228 6200559 6.2 0.9 1.3 0.6
"PRIENAIOl J. Basanavi€iaus g. N Gyvenimo g. 496445 6055839 2.3 1.1 1 0.5 0.5
"PRIENAIOZ Pramonés g. Stadiono g. 496923 6056783 1.9 1.0 0.5 0.6 0.4
"PRIENAIOS Prie Nemuno tilto parkas 496593 6054813 1.7 15 0.8 2.3 0.5
"RADVILISKISOl Siauliy g. Gedimino g. Autobusy st 471591 6186580 2.2 0.4 2 0.4
"RADVILISKISOZ J. Marcinkeviciaus g. Purieny g. 470380 6187426 0.8 2.3 0.4
"RADVILISKISOS Gedimino g. prie GeleZinkelio stoties 470973 6185949 1.3 1.8 3.9 0.4
"RASEINIAIOl Vilniaus g. Vytauto Didziojo g. 443808 6138665 1.3 0.7 2 0.3
"RASEINIAIOZ Pirminy g. 445048 6137865 1.8 1 1.7 0.3
||RASEINIAIO3 Netoli Zemaigiy g. Vilkupés upé, Parkas 444609 6139532 15 0.5 14
||ROKISKI801 Respublikos g. Pramonés g. 599289 6202848 1.2 0.5 0.7 0.7
||ROKISKI802 Parko g. 11 598633 6203755 0.9 0.4 0.5 0.6
ROKISKIS03 Nepriklausomybés a. 11 599219 6204530 0.6 5.7 0.4 0.6
SAKIAIOL V. Kudirkos g. Sauliy g. 438310 6091371 3.3 1.9 1.2 1.2 0.8
SAKIAIO2 Jazminy g. 438440 6090614 24 1.1 1.1 2.3 0.8

Vasario 16-osios g. Baznycios g.,
SAKIAIO3 skveras 438787 6091553 2.9 1.8 1.4 1.5 1
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SO, concentration, ug/m3

Site code Address Coordinates (LKS-94)
2010.11.03- |2010.11.17- |2011.01.06- [2011.01.20- (2011.03.25- |2011.04.08- |2011.06.06- |2011.06.20-
X Y 2010.11.17 [2010.12.01 [2011.01.20  [2011.02.03  |[2011.04.08 [2011.04.22  [2011.06.20  [2011.07.04
SALCININKAIO
1 Nepriklausomybés g. Vilniaus g. 590076 6019702 1.9 0.4 0.4 0.4 0.6 0.5
SALCININKAIO
2 K. Vagnerio g. 590885 6020330 2.7 1.0 11 05 0.9
SALCININKAIO 5
3 Prie Sv. Petro baznycios 590850 6019410 4.8 0.7 0.8
SILALEO1 Vytauto g. J. Basanaviciaus g. 385094 6152233 0.7 1.2 0.5 1.8
SILALEO2 Kovo 11-osios g. 385610 6151648 2.2 0.7 21
SILALEO3 Prie Lokystos upés 384588 6151845 2.9 0.9 2
SILUTEO1 Lietuvninky g. Gudobeliy g. 339294 6137016 1.6 0.8 15
SILUTEO2 Sody g. prie stadiono 340054 6137714 1.4 1 15
SILUTEO3 SySa upé Netoli geleZinkelio tiltas 340797 6136362 4.1 1.2 1.6
SIRVINTOSO01 |Plento g. Musninky g. 561915 6100023 0.3 0.4 0.8
SIRVINTOSO02 |Jaunimo g. 16 560582 6101375 0.7 1 0.9
SIRVINTOSO03 |Vilniaus g. I. Seiniaus g. 561286 6100805 0.4 0.7 0.6
SKUODASO1 |Vytauto g. Gedimino g. 347054 6240123 1.3 1.1 2.4
SKUODAS02 |Satrijos g. 5 346964 6240461 0.8 1.8 1.7
SKUODASO03 |Dariaus ir Giréno g. 46 347681 6240032 1.9 0.9 1.9
SVENCIONELI
AI0L PriestoCio g. Kaltinény g. 627258 6116083 1.1 0.7 0.7 0.4
SVENCIONELI
AI02 Lauko g. — daugiaauks¢iai namai 628095 6117835 2.4 11 0.4 11
SVENCIONELI 5
AIO3 Prie gelezinkelio ties AB ,Svencionéliy Maltosa“ 626857 6114407 1.4 0.9 0.3 0.6
SVENCIONYS
01 Vilniaus g. Lentupio g. 637700 6113686 0.8 1.1 1.1 0.7
SVENCIONYS
02 Saulétekio g. Pakalnés g. 637814 6112290 14 1.7 0.7 0.3
SVENCIONYS
03 Lietupio g. prie kapiniy 638463 6112618 1.0 0.7 0.3
TAURAGEO1 |Dariaus ir Giréno g. Gedimino g. 391422 6125855 2.0 1 1.8
TAURAGEOQ2 |Laisvés g. Malino g., stadionas netoli 391009 6124468 2.2 1.3 2.2
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TAURAGEO3 |M.K. Ciurlionio g. Ganykly g. 391404 6126893 0.3 1.8 0.8 2 0.8 0.3 0.9 0.5
[TELSIAIOL Turgaus aléja Respublikos g. 390822 6206865 1.8 1.3 1.8 0.8 1.6
TELSIAIO2 VySniy g. 391253 6207678 1.8 1
[TELSIAIO3 Parko g. link Mascio eZ. 390399 6205322 1.5 1.2
TRAKAIOL Gedimino g. AukStadvario g. 560350 6055510 1.0 0.9 1
[TRAKAIO2 Birutés g. 560464 6056382 1.4 0.6 1.1
[TRAKAIO3 Karaimy g. Galvés g. Zalioji g. 559692 6057525 0.8 0.9 1.5
UKMERGEO1 |Kestucio al. Vilniaus g. 548658 6124135 0.6 0.5 0.3
"UKMERGEOZ L. Giros g A. Smetonos g. 547745 6124320 1.6 0.6 0.4
||UKMERGE03 Nuoteky g. Lauky g. Jaunimo g. 549809 6123631 1.1 0.9 1.1
||UTENA01 Ausros g. J. Basanaviiaus g. 601284 6152751 0.9 1.0 0.3
"UTENAOZ Ausros g. 79 601222 6153609 1.1 0.5 0.4
UTENAOQ3 Algirdo g. prie vaiky darzelio 601211 6152092 0.8 0.7 0.6
VARENAO1  |J. Basanaviciaus g. Vytauto g. 537113 6008500 2.7 1.2 1
\VARENAQ2 J. BasanaviCiaus g. Spaustuveés g. 537547 6009036 2.5 1.2 0.9
VARENAO3  |Alytaus g. Pramonés g. 538496 6009306 H 2.0 1.2
OKTS42 Jonava 518192 6104083 1.1 0.3 0.4
| |Iost or stolen
<0.3 =n.d. half of detection limit = n.d.
outlier according Grubbs Test, replaced by mean
Table 23. Nitrogen dioxide concentrations in zamettie study period from 3 November 2010 to 4 A@Qy1
Site code Address Coordinates (LKS-94) NO; concentration, pg/m’
2010.11.03- [2010.11.17- [2011.01.06- [2011.01.20- [2011.03.25- [2011.04.08- [2011.06.06- [2011.06.20-
X Y 2010.11.17 |2010.12.01  [2011.01.20  |2011.02.03  [2011.04.08  |2011.04.22  |2011.06.20  |2011.07.04
KLAIPEDAO1 |[Molo g. 2 317356 6181537
||KLAIPEDA02 Liepojos g. P. Lideikio g. 319434 6181140 30.0 21.5 33.0 35.4 30.6 34.7 324 29.1
"KLAIPEDA03 Kretingos g. 4 319756 6180136 22.4 32.3 24.9 23.1 24.9 17.1
[kLAIPEDAOA4 [Baltijos pr. 1 Silutés pl. 322484 6176444 41.1 39.0 41.3 45.7 40.6 50.1 54.3 44.3
[KLAIPEDAOS |Sportininky g. Stadiono g. 318437 6180451 17.8 17.1 25.2 26.9 21 17 20.6 16.2
"KLAIPEDA06 Liepy g. 41 320418 6179292 22.3 21.2 26.6 29.9 23.8 26.2 26.2 21.8
||KLAIPEDAO7 Smiltelés g |. Simonaitytés g. 323146 6174130 25.5 245 27.5 21.7 30.1 34.2 27.5 23.3
||KLAIPEDA08 Tilty g. Turgaus g. 320004 6178668 25.7 21.1 39.3 36.4 35.2 34.9 27.2 20.6
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||KLAIPEDA09 H. Manto g. S. Daukanto g. 319612 6179416 42.2 33.5 46.4 47.1 42.3 51.4 50.2 43.8

||KLAIPEDA10 Taikos pr. 52 320946 6176889 23.2 28.2 26.7 23.1 27.8 21 20.9

||KLAIPEDA11 Minijos g. Naikupés g. 320937 6175175 49.8 32.9 49.6 49.5 52.3 59.8 59.6

||KLAIPEDA12 Statybininky g. Silutés pl. 323159 6175127 32.9 27.8 34.9 36.1 334 40.7 39.6 32

PANEVEZYS

01 Vilniaus g. J. Basanaviciaus g. 522977 6176841 21.00 29.3 27.3 26.3 23.2 32.5 28.9 29.6

PANEVEZYS

02 Dariaus ir Giréno g 15A 520298 6177592 11.40 17.3 13.3 10.9 9.5 15.8 9.3 8.6

PANEVEZYS

03 Elektros g. 4 522818 6177223 16.00 195 21.1 18.1 155 17.8 14.3 13.2

PANEVEZYS

04 J. Janonio g. prie duonos kepyklos 520468 6178607 15.90 21.6 21.7 17.7 17.2 26.5 16 154

PANEVEZYS

05 Spartuoliu g. PuSaloto g. 520411 6179265 12.20 18.5 144 15.0 12.6 16.3 11.5 9.9

PANEVEZYS

06 PuSyno g. Bijany g. RoZyno mikrorajonas 522728 617900 14.50 16.7 17.9 16.5 11.8 11.3 7.2 6.6

PANEVEZYS

07 Vytauto g. Aukstaiciy g. 523598 6176706 13.40 15.7 16.8 18.2 13.9 15.8 10 7.7

PANEVEZYS

08 MedZiotojy g. Molainiuose 520088 6175197 9.00 13.4 11.8 10.6 8.2 10.2 8.1 8

PANEVEZYS

09 Paplentés g. Didzioji g. Stanidnuose 525040 6175873

PANEVEZYS

10 Geliy g. Dembravos g. Dembravoje 525743 6177700 10.30 9.4 12.9 13.3 10.3 9.6 6.4 5.6

PANEVEZYS

11 \Vaivadéliy g. Lévens g. prie Vaivady 524838 6179646 14.00 11.4 16.3 12.2 11.4 7.6 24

PANEVEZYS

12 PuSaloto g. Raginény g. 521653 6178724 18.90 21.3 24.0 20.9 18.4 21.6 17.6 13

SIAULIAIOL |Salduvés parkas TalSos eZ. papladimys 458612 6199957 10.0 7.7 16.3 124 9.5 6 6.4 4.1

SIAULIAIO2 |AuSros al. TilZés g. 457379 6200069 34.8 31.8 39.7 33.4 33.8 29.5 37.6 30.8

SIAULIAIO3  |V. Kudirkos g. Margytés g. 455927 6200651 15.3 17.9 18.5 13.7 12.6 11.9 10.3 7.6

SIAULIAIO4  |Zeimiy g. Rasos g. Ausros g. 459807 6202377 195 18.6 24.1 19.2 17.7 17.4 22.4 14.3

SIAULIAIO5  |Vaidoto g. Merkinés g. 458435 6202358 19.0 21.1 22.7 20.9 19.7 23.7 23 17.3

SIAULIAIO6  |MiSko g. prie Vijolés upés 456048 6202293 16.2 16.0 11.9 10.1 8.9 7.1 7.7

SIAULIAIO7 |Lyros g. Dainy g. 453918 6198085 24.9 25.0 29.1 21.4 20.3 20.1 27.8 21.7

SIAULIAIO8 [Tilzés g. AukStabalio g. 455323 6193355 35.1 35.8 36.1 26.9 29.8 26.6 35.9 28.9

SIAULIAIO9 K. Donelaigio g. Silény g. 456720 6198676

SIAULIAILI0 |Pramonés g. Metalisty g. 457398 6197424 21.9 24.1 29.2 25.2 30.7 32.7 18.2

SIAULIAILL  |Saukény g. Alksniy g. 458564 6197330 12.8 15.1 16.0 15.0 10.1 13.3 7.6 5.9

SIAULIAI12 |Progitny g P. Motiekaicio g. 460338 6197599 8.8 10.9 10.6 8.6 7.7 5 3.6
80
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; 3
Site code Address Coordinates (LKS-94) NO, concentration, pg/m
2010.11.03- [2010.11.17- [2011.01.06- [2011.01.20- [2011.03.25- [2011.04.08- [2011.06.06- (2011.06.20-
X Y 2010.11.17 |2010.12.01  |2011.01.20  |2011.02.03  |[2011.04.08 [2011.04.22  [2011.06.20 _ [2011.07.04

JALYTUSO1 Pramonés g. 501105 6031759 13.1 14.3 13.3 13.5 8.9 11.6 10.1 8.6
IALYTUSO02 Likikéliy g. 14 500959 6028806 10.6 12.7 11.1 10.9 7.0 9.1 7.0 7.0
JALYTUSO3 Raty g. Naujoji g. 502507 6028699 19.6 22.1 21.7 19.1 18.7 22.8 16.7 17.2
JALYTUSO04 Dainavos g. Stduvos g. 502481 6027689 21.4 19.1

JALYTUSO5 KalniSkés g. Naujoji g. 500741 6030624 20.2 21.4 20.4 19.1 17.0 20.5 19.4 18.3
JANYKSCIAIO1 Netoli Paupio g. A. Baranausko aiksté 569750 6155073 15.4 15.4 17.9 17.5 15.8 9.8 14.0 11.7
IANYKSCIAIO2 Netoli LiudiSkiy g. Statybininky g. 570383 6154900 10.7 10.0 12.1 12.8 10.7 9.5 9.5 6.7
IANYKSCIAIO3 Prie upés Anyksta pésciyjy takas 570224 6155363 8.6 7.7 10.6 11.0 7.3 4.8 3.7 31
BIRZAIO1 Netoli Vabalninko g. Kestuéio g. sankryZos 545760 6230044 9.3 13.8 11.8 10.6 7.6 9.1 7.3 7.9
||BIRZAI02 Apasgios kranto Zemaités g. 547187 6229695 9.5 10.0 11.0 13.7 7.6 6.4 54 5.0
[BIRZAI0O3 Birzy pilies parkas 546908 6230479 8.4 9.1 9.0 8.7 5.1 4.1 4.0 3.5
"DRUSKININKAIOl M.K. Ciurlionio g. Antakalnio g. 498072 5986666 9.6 11.9 12.8 11.0 10.3 12.0 10.6 10.3
[DRUSKININKAIO2 |M.K. Giurlionio g. Veisiejy g. 499530 5985856 18.8 17.1 19.9 18.8 18.8 19.4 19.0 15.5
||DRUSKININKAI03 Kultdros poilsio parkas 497901 5987822 5.8 5.7 6.7 5.0 2.8 3.6 2.1 2.0
||ELEKTRENAI01 Sviesos g. netoli Al kelias prie stadiono 543513 6072650 10.4 13.0 115 12.6 8.4 14.2 11.6 8.0
||ELEKTRENAI02 Literatiros meno muziejus, stadionas 542208 6071913 8.1 9.0 8.8 9.1 7.1 7.0 4.0
ELEKTRENAIO3 |Prie gatvés ties ,Ledo arena“ 543165 6072363 14.4 14.7 17.6 15.6 13.1 18.3 16.0 8.9
GARGZDAIO1 Klaipédos g. Kvietiniy g. 336544 6178116 16.0 13.6 155 18.0 12.3 15.4 9.6 10.4
GARGZDAIO2 Skinijos takas 336199 6176738 9.2 8.1 10.1 115 7.3 9.2 4.5 4.1

Prie Minijos upés, netoli stadionas Kvietiniy,
GARGZDAIO3 g. 337262 6178840 8.6 6.9 11.6 11.9 7.5 7.8 3.8
GARLIAVAOL \Vytauto g. K. Aglinskio g. 491907 6075767 20.3 19.3 23.3 26.5 20.0 24.9 19.1 15.1
GARLIAVAQ2 PaZangos g. R. Mizaros g. 491902 6077928 13.0 16.0 16.3 16.0 9.8 12.7 8.3 7.7
GARLIAVAQO3 Garliavos | tvenkinys 500 m nuo kelio 139 nr. 493517 6076708 10.7 10.4 125 14.9 8.7 10.8 9.2 7.0
GRIGISKESO01  |Vilniaus g. A1 Kunigiskiy g. 570551 6060175 42.6 44.4 46.4 51.7 52.8 45.0 24.2 15.4
GRIGISKES02 Netoli Vokés upés Afindeviciy g. 570768 6059352 9.2 11.3 8.6 8.7 7.1 9.5 6.8 4.5
GRIGISKES03  [Tarp Vokeés upés, Neries upés 569660 6061180 10.9 114 12.0 7.9 8.7 75 9.1 6.3
IGNALINAO1 GeleZinkelio g. Aukstaiciy g. 637268 6135970 11.1 13.1 16.1 14.8 115 14.3 10.7 10.1
"IGNALINAOZ Agarinio g. 637639 6135044 7.5 9.7 8.6 8.9 6.8 9.6 8.3 8.2
IGNALINAO3 Prie Ziemos sporto centro _ 638065 6136145 3.9 4.9 7.7 8.6 5.8 5.8 4.1 4.6
J. Ralio g. J. BasanaviCiaus g. Zeimiy g.
JONAVAOL Ziedas 517864 6104172 28.3 23.0 31.3 32.3 28.4 31.2 28.5 23.7
JONAVAO2 Pramonés g. netoli Skaruliy baZnycios 520066 6104559 9.8 13.1 11.4 14.0 8.8 11.0 7.7 6.4
JONAVAO3 Prie Jonavos tv. Poliklinika rajono 517111 6104606 10.6 13.2 11.4 12.3 7.3 8.9 5.7 5.9
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JJONISKISO01 Livonijos g. netoli baznycios 476252 6234371 17.5 18.4 22.6 18.1 15.2 16.1 14.7 14.2
JJONISKIS02 Turgaus g., Siauliy senoji g. 476336 6232886 6.6 9.6 9.6 9.1 5.0 6.4 4.2 4.3
JJONISKISO03 Prie Joniskio | tv. netoli stadiono 475194 6234842 6.1 9.2 9.8 6.4 54 4.8 54 4.2
JURBARKASO1 |Dariaus Giréno g. Ugniagesiy g. 421550 6105388 19.0 18.6 22.3 21.4 19.3 19.6 20.0 19.0
JURBARKASO02 |A. Giedrai€io-Giedriaus g. Bartkany g. 420104 6104683 6.0 9.3 8.2 8.0 6.1 6.0 3.7 4.2
JURBARKASO03 |Mintuva, Parke prie cerkves 420464 6105578 6.6 9.1 9.9 9.2 5.8 4.5 3.6 3.7

KAISIADORYSO01 |Gedimino g. BaZnycios g. 529295 6080725 12.8 13.2 16.5 17.0 10.8 14.7 10.5 9.2
"KAISIADORYSOZ Upé Lomena Vilniaus g. Priemiesc€io g. 529928 6081486 10.1 9.5 12.7 10.9 7.3 9.1 6.6 5.3
"KAISIADORYSOB Gireles miSkas 527506 6080785 6.6 8.7 10.9 9.0 4.3 5.0 4.4 3.7

Site code Address Coordinates (LKS-94) NO, concentration, pg/m°
X Y 2010.11.03- [2010.11.17- |2011.01.06- (2011.01.20- |2011.03.25- |2011.04.08- [2011.06.06- [2011.06.20-
2010.11.17 2010.12.01  [2011.01.20 |2011.02.03  |2011.04.08 2011.04.22  |2011.06.20  |2011.07.04

KALVARIJAO1 Dariaus ir Giréno g. Laisveés g. 449850 6031119 13.8 12.8 17.6 18.1 10.8 13.2 12.0 9.6
||KALVARIJA02 J. Basanavi¢iaus Naujoji g. 449284 6031771 11.0 11.8 12.6 13.8 8.3 10.1 8.2 9.0
||KALVARIJAO3 Prie SeSupés upés 448659 6031042 11.6 11.8 13.4 14.4 10.6 11.9 9.1 7.0
||KAZLU RUDAO1 Atgimimo g. V. Kudirkos g. 467619 6068546 12.5 12.6 15.4 16.5 10.1 10.1 6.1 6.4
[KAZLU RUDAO2  [Kestugio g. Maironio g. Gedimino g. 466796 6068741 12.6 11.1 14.2 10.8 8.8 7.0 5.0 45
||KAZLU RUDAO3 S. Daukanto g. Marijampolés g. 467613 6067755 10.7 10.1 12.5 15.3 10.9 11.0 8.9 7.8
||KEDAINIAI01 Kauno g. Ryto g. 498731 6127025 11.7 12.6 14.6 15.1 10.1 14.3 12.1 8.6
||KEDAINIAI02 Sétos g. 106 499694 6128749 13.6 11.6 13.3 12.6 8.2 14.8 8.8 7.8
||KEDAINIAI03 J. Basanaviciaus g. 53 498358 6128078 30.6 27.0 36.6 35.7 31.2 36.1 24.5
l[kELMEO1 Vytauto g. Laisvés g. Gynéjy g. 432882 6166778 25.4 24.1 25.8 22.0 22.7 20.3 25.9 20.4
||KELME02 Lioliy g. Pakalnés g. 433687 6165589 7.5 11.9 10.5 10.1 7.1 8.3 8.3 7.6
|| Kelmés dvaro parkas Vilbeno upés -

KELMEO3 uztvanka 433150 6167648 7.5 8.9 9.4 8.4 4.7 3.7 2.8
"KRETINGAOl Rotusés aiksté 327453 6198340 18.7 16.1 18.5 20.1 16.0 18.9 15.7 12.6
"KRETINGAOZ Nemuno g. netoli Akmena 326918 6197661 9.8 9.4 10.3 115 8.2 10.2 4.4 4.2
||KRETINGAO3 Kretingos parko | tv. Kretingos muz. 328177 6199537 11.1 10.8 11.1 9.4 55 4.6
"KUPISKISOl Gedimino g. Matulionio g. 561136 6189987 13.1 16.0 18.5 16.5 15.0 15.4 18.5 15.6
"KUPISKISOZ Technikos g. Krasnavos g. 562418 6188987 6.5 9.2 10.5 10.6 7.7 7.5 4.8 4.4
"KUPISKISOB AukStupénuose, VéZioniy g. 560962 6190603 54 7.0 7.7 5.9 4.3 3.2 2.5 2.1
"KURSENAIOl Vytauto g. V. Kudirkos g. 433829 6208758 15.8 20.8 19.7 15.9 15.6 14.0 14.8 12.6
"KURSENAIOZ Daugéliy g. Klevy g. 434399 6206864 14.8 14.9 9.1 13.4 13.1 13.9 13.7 9.7
"KURSENAI03 \Ventos g. prie tilto 433353 6207866 8.8 17.6 13.0 11.2 7.7 8.8 8.1 7.2
"KYBARTAIOl J. Basanaviiaus g. Zemaités g. 421185 6056084 11.8 10.8 17.2 15.3 12.8 13.0 14.3 10.8
"KYBARTAIOZ Vienybés g. Sody g. 419802 6057354 11.5 10.6 14.8 13.0 8.4 10.2 7.6 5.9
"KYBARTAI03 \Vasario 16-0si0s g. 420321 6056179 10.2 11.6 12.5 13.2 8.7 11.7 6.9 5.5
"LAZDIJAIOl Kauno g. Vytauto g. 468376 6011044 11.7 12.5 13.8 13.6 9.3 12.3 13.4 10.9
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[LazDlaalo2 Tarp Turisty g. ir Vytauto g. 469108 6010510 10.1 7.8 11.2 10.1 6.9 8.3 55 4.1
||LAZDIJAIO3 Palazdijo Baltajo ez. 467888 6008769 5.2 5.9 7.3 7.3 3.9 5.8 4.1 4.2
||LENTVARI801 Fabriko g. GeleZinkelio g. 567994 6056942 17.9 18.9 20.5 16.6 16.6 21.2 21.6 13.8
[LENTVARISO2 Trumpoji g. Geéliy g. Stadionas 567357 6056391 11.6 12.1 12.1 13.8 9.2 12.2 6.9 7.2
||LENTVARISO3 Lentvario dvaras Lentvario ez. 567006 6058501 8.9 9.5 9.3 7.6 6.9 7.8 6.2 4.2
||MARIJAMPOLE01 V. Kudirkos g. Gedimino g. 458278 6046875 25.5 21.7 29.5 30.2 24.3 27.0 20.0 15.7
||MARIJAMPOLE02 Pavasario g. Liepy g. 459492 6047161 15.7 15.2 20.3 20.2 13.6 16.5 12.9 10.8
[MARIJAMPOLEO3 |Liepyny g. Maironio g. 458048 6045276 13.7 14.1 14.4 15.5 9.1 12.0 8.3 7.7
||MARIJAMPOLEO4 Statybininky g. 460094 6049221 15.3 14.0 20.1 23.6 14.9 20.4 15.9 14.2
||MARIJAMPOLE05 PaSeSupio parkas, stadionas 458424 6049301

||MAZEIKIAI01 Laisves g. 22 397648 6243360 19.9 24.9 23.2 14.3 16.5 13.2 10.1
[MAZEIKIAID2 Naftininky g. Zemaitijos g. 397138 6242374 25.6 29.3 30.7 24.6 26.5 29.1 29.6 23.9
||MAZEIKIAI03 Algirdo g. Gamyklos g. 395905 6243888 14.2 26.2 17.6 13.6 13.1 15.8 17.2 14.4

: 3
Site code Address Coordinates (LKS-94) NO, concentration, pg/m
2010.11.03- [2010.11.17- [2011.01.06- [2011.01.20- [2011.03.25- [2011.04.08- [2011.06.06- ]2011.06.20-
X Y 2010.11.17  [2010.12.01  |2011.01.20  |2011.02.03  [2011.04.08  |2011.04.22  [2011.06.20 _ [2011.07.04

MOLETAIOL AikSté Vilniaus g. 590287 6122720 12.3 14.7 15.1 15.5 12.2 12.0 14.2 114
(MOLETAI02 AZuoly g. Liepy g. 589813 6121936 10.0 8.7 10.4 12.2 8.0 7.8 8.7 6.7
||MOLETAIO3 Prie Pastovio ez. 591063 6122567 7.3 6.4 9.4 8.0 5.4 3.0 3.6 2.8

||N AKMENEO1 Respublikos g. V. Kudirkos g. 430823 6243672 11.3 13.8 13.4 12.0 9.3 11.9 10.4 9.4

(N AKMENEO2 Parko g. Zalioji g. 431849 6243134 5.7 9.0 6.9 6.8 48 7.3 3.3 7.0

(N AKMENEO3 Taikos g. Klykoliy g. 430365 6243947 8.9 11.4 10.9 9.7 6.2 6.7 5.2 4.8
(NEMENCINEO1 Svencioniy g. BaZnygios g. 594112 6079969 16.7 11.6 12.1 14.8 12.0 13.4 12.5 7.9
||NEMENCINE02 Kranto g. 594522 6079708 10.7 9.8 9.7 9.5 8.0 7.5 6.7 3.1
||NEMENCINE03 Baznycios g. 593881 6080176 14.0 10.9 11.8 8.8 8.9 5.9 4.0
||PABRADE01 Vilniaus g. Arnioniu g. 613273 6095443 19.7 14.2 16.0 18.9 16.5 14.6 18.1 11.9
(PABRADEO2 Moléty g. Architekty g. 612180 6095543 9.7 7.3 7.8 6.2 5.8 4.2 4.8 3.1
||PABRADEO3 Baznycios g. 613183 6094800 9.3 7.6 8.4 7.7 6.4 5.6 5.4 3.8
[PAKRUOJISO1 Statybininky_g. Vilniaus g. Vytauto g. 491076 6205127 11.4 14.9 17.5 14.2 135 11.1 16.0 7.2
||PAKRUOJISOZ S. USinskio g. Vienybés g. 490425 6204644 8.5 10.7 10.2 9.6 7.2 6.0 5.5
||PAKRUOJISO3 Kruojos g. Saulétekio g. 490659 6205559 9.9 12.8 12.8 10.9 9.0 8.4 8.7 5.9
"PALANGAOl Plyty g. Kretingos g. 316940 6201970 15.7 12.8 17.3 20.3 16.6 19.5 19.4 15.8
||PALANGA02 Sody g. 63 317902 6202273 13.1 13.7 15.0 15.2 11.9 12.6 114 9.2
||PALANGAO3 Birutés al. 316128 6202122 6.6 11.6 7.6 7.9 5.7 7.1 5.5 6.3

" PanevéZio g. Vilniaus g. Taikos g. Vy3niy

PASVALYS01 g. 525116 6213980 14.0 18.0 16.4 16.1 13.6 16.2 19.2 18.7
[PASVALYS02 Sermukaniy g. P. Cvirkos g. 525906 6214670 10.9 11.4 12.5 12.7 12.0 15.2 9.3 8.2
[PASVALYS03 Stoties g. prie kapiniu, autoserviso 524218 6214718 8.1 13.8 10.0 8.5 7.9 10.2 3.8 9.7
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" Senamiesgio a. Dariaus ir Giréno g.
PLUNGEO1 Vytauto g. 365373 6199726 25.9 23.8 29.2 28.3 25.2 311 26.3 24.1
[PLUNGEO2 Lankos g. Saulétekio g. 365775 6198557 8.8 12.0 11.3 12.4 8.6 8.4 5.0 4.4
[PLUNGEO3 Stoties g. priesais Plungés dvaro parka 365228 6200559 12.5 15.4 15.8 16.8 11.3 13.2 10.3 9.5
[PRIENAIOL J. Basanavigiaus g. N Gyvenimo g. 496445 6055839 15.2 13.8 17.1 14.3 11.0 11.1 8.4 8.0
[PRIENAID2 Pramoneés g. Stadiono g. 496923 6056783 10.5 10.5 12.0 13.1 7.3 9.2 6.0 4.9
[PRIENAIO3 Prie Nemuno tilto parkas 496593 6054813 9.5 10.0 11.8 12.8 7.7 11.6 8.3 7.1
([RADVILISKISO1  [Siauliy g. Gedimino g. Autobusy st 471591 6186580 19.1 18.0 26.5 22.7 23.3 16.7 25.1 15.3
[RADVILISKISO2  [J. Marcinkevigiaus g. Purieny g. 470380 6187426 14.0 17.7 13.8 12.1 9.9 11.2 8.9
([RADVILISKISO3  |Gedimino g. prie Gelezinkelio stoties 470973 6185949 14.5 15.8 18.7 19.1 16.6 14.9 16.3 12.3
([RASEINIAIOL Vilniaus g. Vytauto Didziojo g. 443808 6138665 14.1 24.4 17.1 18.1 14.4 16.1 13.2 14.8
([RASEINIAIO2 Pirminy g. 445048 6137865 9.0 9.1 12.0 13.3 9.0 6.4 47 41
[RASEINIAIO3 Netoli Zemaigiy g. Vilkupés upé, Parkas 444609 6139532 8.2 10.1 11.2 10.5 72 B 4.3
[ROKISKISO1 Respublikos g. Pramongs g. 599289 6202848 16.8 18.0 19.4 20.4 17.4 17.1 15.6 17.3
[ROKISKISO02 Parko g. 11 598633 6203755 9.6 13.3 10.9 10.6 8.8 8.6 6.6 6.4
ROKISKIS03 Nepriklausomybés a. 11 599219 6204530 12.8 16.9 17.4 17.1 12.9 11.1 10.1 10.4
SAKIAIOL V. Kudirkos g. Sauliy g. 438310 6091371 9.9 12.5 13.6 11.4 8.8 8.2 7.8 7.5
SAKIAIO2 Jazminy g. 438440 6090614 6.7 11.2 9.8 10.0 6.0 5.8 4.4 3.8
SAKIAIO3 \Vasario 16-0sios g. BaZnycios g., skveras 438787 6091553 10.0 9.7 14.0 11.9 8.3 5.8 6.5 5.2
. 3
Site code Address Coordinates (LKS-94) NO, concentration, ug/m
2010.11.03- (2010.11.17- |[2011.01.06- [2011.01.20- |2011.03.25- |2011.04.08- |2011.06.06- |2011.06.20-

X Y 2010.11.17 2010.12.01 2011.01.20 2011.02.03 2011.04.08 2011.04.22 2011.06.20 2011.07.04
SALCININKAIOL  |Nepriklausomybés g. Vilniaus g. 590076 6019702 14.1 13.9 17.4 16.4 14.4 19.4 16.6 18.5
SALCININKAIO2  |K. Vagnerio g. 590885 6020330 7.1 7.8 8.2 8.0 5.3 4.9
SALCININKAIO3 _[Prie Sv. Petro baznygios 590850 6019410 75 8.5 8.4 5.9 5.9 5.6 7.6
SILALEO1 Vytauto g. J. Basanavi&iaus g. 385094 6152233 11.9 10.7 14.7 16.3 12.7 11.0 8.7 6.4
SILALEO2 Kovo 11-0si0s g. 385610 6151648 8.4 11.0 11.3 14.1 7.7 7.3 6.4 4.4
SILALEO3 Prie Lokystos upés 384588 6151845 6.9 13.2 9.9 9.9 6.0 45 4.5 3.7
SILUTEO1 Lietuvninky g. Gudobeliy g. 339294 6137016 18.3 14.9 20.4 21.5 19.0 21.7 18.9 16.6
SILUTEOD2 Sody g. prie stadiono 340054 6137714 14.8 14.7 15.2 18.0 15.7 14.9 12.7 9.3
SILUTEO3 Sysa upe Netoli gelezinkelio tiltas 340797 6136362 7.0 7.8 8.2 12.1 7.6 7.2 3.6 2.8
SIRVINTOS01 Plento g. Musninky g. 561915 6100023 9.5 8.8 10.8 9.4 6.9 7.0 7.6 5.0
SIRVINTOS02 Jaunimo g. 16 560582 6101375 11.0 10.4 11.0 10.5 6.9 6.4 7.7 4.6
SIRVINTOS03 Vilniaus g. I. Seiniaus g. 561286 6100805 10.4 75 10.1 8.0 6.0 3.3 4.3 2.3
SKUODAS01 Vytauto g. Gedimino g. 347054 6240123 15.9 17.4 21.6 20.3 16.2 19.3 16.7 17.0
SKUODAS02 Satrijos g. 5 346964 6240461 8.7 12.3 12.0 9.9 7.6 7.1 6.4 5.0
SKUODAS03 Dariaus ir Giréno g. 46 347681 6240032 9.2 13.2 13.5 11.0 9.2 9.8 8.0 6.5
SVENCIONELIAIO1 [Priestogio g. Kaltinény g. 627258 6116083 10.6 11.3 13.7 14.2 10.5 13.3 10.0 10.3
SVENCIONELIAIO2 [Lauko g. — daugiaaukséiai namai 628095 6117835 7.2 8.8 7.4 9.1 5.7 4.1 4.8
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Prie geleZinkelio ties AB ,Svengionéliy
SVENCIONELIAIO3 |[Maltosa“ 626857 6114407 3.5 6.1 2.6 6.1 4.2 3.8 1.9 2.9
SVENCIONYSO01 Vilniaus g. Lentupio g. 637700 6113686 8.7 11.2 13.3 13.3 11.9 15.2 10.1 9.9
SVENCIONYS02 Saulétekio g. Pakalnés g. 637814 6112290 6.1 7.9 7.5 8.0 5.0 4.9 3.0 3.1
SVENCIONYSO03 Lietupio g. prie kapiniy 638463 6112618 8.8 6.5 7.6 4.2 5.5 4.9 5.1
TAURAGEO1 Dariaus ir Giréno g. Gedimino g. 391422 6125855 31.0 30.6 38.7 33.5 33.9 36.5 375 33.1
TAURAGEO02 Laisvés g. Malino g., stadionas netoli 391009 6124468 14.5 17.0 17.2 17.5 12.7 10.4 11.9 12.4
TAURAGEO3 M.K. Ciurlionio g. Ganykly g. 391404 6126893 11.4 16.2 15.8 15.3 11.0 7.9 6.7 4.9
[TELSIAIOL1 Turgaus aléja Respublikos g. 390822 6206865 25.9 30.3 29.6 25.2 26.6 29.0 30.4
[TELSIAIO2 VySniy g. 391253 6207678 10.4 14.5 14.6 12.5 9.2 10.4 7.5 5.2
[TELSIAIO3 Parko g. link Mascio ez. 390399 6205322 4.3 8.2 7.3 5.4 4.3 4.6 2.2 1.9
TRAKAIO1 Gedimino g. AukStadvario g. 560350 6055510 25.1 20.0 28.1 26.1 29.2 30.1 36.3 19.7
TRAKAIQ2 Birutés g. 560464 6056382 10.1 11.0 9.7 8.5 7.3 6.9 6.2 5.3
TRAKAIO3 Karaimy g. Galvés g. Zalioji g. 559692 6057525 11.9 8.8 7.6 10.0 5.8 6.7 6.1 3.9
UKMERGEO1 Kestucio al. Vilniaus g. 548658 6124135 16.3 19.6 18.0 14.9 21.0 17.1 15.2
||UKMERGE02 L. Giros g A. Smetonos g. 547745 6124320 8.8 10.5 10.3 12.0 7.1 8.4 6.0 4.4
[UKMERGEO3 Nuoteky g. Laauky g. Jaunimo g. 549809 6123631 10.6 9.3 12.6 12.1 8.6 23.1 6.2 5.0
||UTENA01 Ausros g. J. Basanavi€iaus g. 601284 6152751 26.3 23.6 33.8 26.3 24.9 234 30.8 24.1
||UTENA02 Ausros g. 79 601222 6153609 10.0 11.0 10.8 10.4 7.3 8.3 7.1 6.1
UTENAO3 Algirdo g. prie vaiky darzelio 601211 6152092 12.6 13.6 13.7 16.0 9.5 9.7 6.4 5.4
VARENAO1 J. BasanaviCiaus g. Vytauto g. 537113 6008500 12.5 15.0 15.0 12.3 13.9 13.0 6.6 6.3
VARENAQ2 J. BasanaviCiaus g. Spaustuves g. 537547 6009036 9.2 10.6 10.1 8.6 8.0 8.0 6.1 4.7
VARENAO3 Alytaus g. Pramonés g. 538496 6009306 11.9 11.0 13.3 12.7 10.4 11.7 11.2 8.7
OKTS42 Jonava 518192 6104083 12.8 11.2 14.1 16.0 11.7 12.5 9.5 7.3
lost or stolen
half of detection limit = n.d.
outlier according Grubbs Test, replaced by mean
Table 24. Benzene concentrations in zone for thgygperiod from 3 November 2010 to 4 July 2011
; 3
Site code Address Coordinates (LKS-94) Benzene concentrationpg/m
2010.11.03- | 2010.11.17- | 2011.01.06- | 2011.01.20- | 2011.03.25- | 2011.04.08- | 2011.06.06- | 2011.06.20-
X Y 2010.11.17 | 2010.12.01 | 2011.01.20 | 2011.02.03 | 2011.04.08 | 2011.04.22 | 2011.06.20 | 2011.07.04
KLAIPEDAO1 Molo g. 2 317356 6181537 1.0 2.1 2.6 2.0 1.6 1.3 0.7 0.5
KLAIPEDAOQ2 Liepojos g. P. Lideikio g. 319434 6181140 1.4 1.5 2.4 2.3 1.4 1.4 1.5 1.0
KLAIPEDAO3 Kretingos g. 4 319756 6180136 1.2 2.7 2.9 1.3 2.6 14 14
KLAIPEDAO4 Baltijos pr. 1 Silutés pl. 322484 6176444 2.5
KLAIPEDAOS Sportininky g. Stadiono g. 318437 6180451 1.7 15 2.5 2.4 2.0 1.9 1.9 1.7
KLAIPEDAOG6 Liepy g. 41 320418 6179292
KLAIPEDAO7 Smiltelés g I. Simonaitytés g. 323146 6174130 1.1 1.6 1.8 17 1.4 1.4 0.9 0.9
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KLAIPEDAO8 Tilty g. Turgaus g. 320004 6178668 1.0 1.5 2.1 1.9 1.3 1.3 0.8 0.7
KLAIPEDAQ9 H. Manto g. S. Daukanto g. 319612 6179416
KLAIPEDA1O Taikos pr. 52 320946 6176889 1.0 1.7 1.8 1.2 0.5 2.3
KLAIPEDA11 Minijos g. Naikupés g. 320937 6175175
KLAIPEDA12 Statybininky g. Silutés pl. 323159 6175127 1.1 1.6 2.1 2.0 1.3 1.5 1.1 0.9
PANEVEZYS01 Vilniaus g. J. Basanaviciaus g. 522977 6176841 1.40 2.3 3.3 2.6 1.7 1.7 1.1 1.0
PANEVEZYS02 Dariaus ir Giréno g 15A 520298 6177592 0.90 1.8 2.4 1.6 1.0 1.2 0.8 0.7
PANEVEZYS03 Elektros g. 4 522818 6177223 1.20 1.7 3.1 2.4 1.3 1.5 0.6 0.8
J. Janonio g. prie duonos
PANEVEZYS04 kepyklos 520468 6178607 1.00 2.5 3.3 1.8 1.2 1.4 0.4 15
PANEVEZYS05 Spartuoliu g. Pusaloto g. 520411 6179265
Pusyno g. Bijany g. RoZyno
PANEVEZYS06 mikrorajonas 522728 617900 2.60 5.0 5.6 5.4 2.9 2.6 0.6 0.9
PANEVEZYSO07 Vytauto g. Aukstaiciy g. 523598 6176706 1.50 2.4 3.5 3.6 1.8 1.9 0.6 0.8
PANEVEZYS08 MedZiotojy g. Molainiuose 520088 6175197
Paplentés g. DidZioji g.
PANEVEZYS09 Stanilnuose 525040 6175873 1.30 3.2 3.0 2.7 1.8 1.8 0.4 0.7
Géliy g. Dembavos g.
PANEVEZYS10 Dembavoje 525743 6177700
Vaivadéliy g. Lévens g. prie
PANEVEZYS11 Vaivady 524838 6179646
PANEVEZYS12 PuSaloto g. Raginény g. 521653 6178724 1.80 1.8 4.6 3.3 2.1 2.1 0.5 1.1
Salduvés parkas TalSos ez.
SIAULIAIOL papladimys 458612 6199957
SIAULIAIO2 AuSros al. Tilzes g. 457379 6200069 1.6 2.3 2.7 2.4 1.8 1.4 0.9 1.0
SIAULIAIO3 V. Kudirkos g. Margytés g. 455927 6200651
SIAULIAIO4 Zeimiq g. Rasos g. Ausros g. 459807 6202377 1.4 1.9 2.7 2.6 2.9 1.3 0.8 0.6
SIAULIAIOS Vaidoto g. Merkinés g. 458435 6202358
SIAULIAIO6 Misko g. prie Vijolés upés 456048 6202293 3.8 4.3 3.7 2.1 2.0 0.5 1.7
SIAULIAIO7 Lyros g. Dainy g. 453918 6198085
SIAULIAIO8 TilZzés g. AukStabalio g. 455323 6193355 1.5 2.5 2.5 2.0 1.4 1.5 0.7 1.7
SIAULIAIO9 K. Donelaigio g. Silény g. 456720 6198676 1.7 3.4 3.6 2.8 2.0 1.7 0.4 0.9
SIAULIAIL0 Pramonés g. Metalisty g. 457398 6197424 1.1 2.3 2.5 2.2 1.8 1.2 2.6
SIAULIAI11 Saukény g. Alksniy g. 458564 6197330 2.4 3.2 4.4 4.2 2.2 1.7 0.9 0.8
SIAULIAI12 Procitny g P. Motiekaicio g. 460338 6197599 1.3 1.9 2.3 1.4 1.3 0.4 0.6
_ Coordinates (LKS-94) Benzene concentrationug/m®
Site code Address
2010.11.03- 2010.11.17- 2011.01.06- 2011.01.20- 2011.03.25- 2011.04.08- 2011.06.06- 2011.06.20-
X 2010.11.17 2010.12.01 2011.01.20 2011.02.03 2011.04.08 2011.04.22 2011.06.20 2011.07.04
ALYTUSO1 Pramonés g. 501105 1.0 1.7 2.4 2.3 1.0 1.0 0.5 1.8
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ALYTUSO02 Likikeéliy g. 14 500959 6028806 0.9 2.2 2.3 24 1.1 0.9 0.4 1.6

ALYTUSO3 Raty g. Naujoji g. 502507 6028699 1.6 3.2 33 2.6 1.7 15 0.8 1.8

ALYTUS04 Dainavos g. Saduvos g. 502481 6027689 1.9 2.8 3.7 3.2 1.6 1.3 0.5 1.1

ALYTUSO5 KalniSkés g. Naujoji g. 500741 6030624 1.6
Netoli Paupio g. A.

ANYKSCIAIOL Baranausko aiksté 569750 6155073 14 1.9 1.9 2.7 1.6 14 15 1.3
Netoli LiudiSkiy g. Statybininky

ANYKSCIAIO2 g. 570383 6154900 1.2 2.0 2.8 3.1 15 14 0.7 0.7
Prie upés Anyksta pésciujy

ANYKSCIAIO3 takas 570224 6155363 1.2 1.6 2.8 3.1 1.7 11 0.5 0.6
Netoli Vabalninko g. Kestucio

BIRZAIO1 g. sankryZos 55760 6230044 1,9 2.7 4.2 3.2 21 1.3 05 0.8

BIRZAIO2 Apasgios kranto Zemaités g. 547187 6229695 2.1 3.1 4.0 3.8 24 1.6 0.8 0.7

BIRZAIO3 Birzy pilies parkas 546908 6230479 1.3 1.9 2.9 2.2 1.3 1.1 05 0.6

DRUSKININKAIO | M.K. Ciurlionio g. Antakalnio

1 g. 498072 5986666 1.1 1.6 25 2.6 15 1.3 0.5 0.8

DRUSKININKAIO 3

2 M.K. Ciurlionio g. Veisiejy g. 499530 5985856 2.0 2.1 3.2 2.7 15 15 1.0 15

DRUSKININKAIO

3 Kultdros poilsio parkas 497901 5987822 2.1 1.3 2.5 1.8 1.0 0.8 0.9 2.4
Sviesos g. netoli Al kelias prie

ELEKTRENAIO1 | stadiono 543513 6072650 1.2 1.8 2.0 1.1 0.9 0.5 1.7
LiteratGros meno muziejus,

ELEKTRENAIO2 | stadionas 542208 6071913 1.9 1.7 1.7 1.7 0.8 0.4 0.6

ELEKTRENAIO3 | Prie gatvés ties ,Ledo arena* 543165 6072363 1.1 2.2 1.8 2.0 1.1 1.0 0.6 1.3

GARGZDAIO1 Klaipédos g. Kvietiniy g. 336544 6178116 1.6 1.8 24 2.7 1.7 1.6 0.6 1.1

GARGZDAI02 Skinijos takas 336199 6176738 1.7 24 31 3.7 22 17 0.5 1.0
Prie Minijos upés, netoli

GARGZDAIO3 stadionas Kvietiniy g. 337262 6178840 11 11 23 24 1.7 14 0.6

GARLIAVAO01 Vytauto g. K. Aglinskio g. 491907 6075767 24 3.7 4.9 5.2 24 2.5 1.0 2.2

GARLIAVA02 PaZangos g. R. Mizaros g. 491902 6077928 1.6 34 3.7 35 1.7 15 1.2 1.0
Garliavos | tvenkinys 500 m

GARLIAVA03 nuo kelio 139 nr. 493517 6076708 1.1 1.5 2.6 2.9 1.3 1.2 0.4 0.5

GRIGISKESO01 Vilniaus g. A1 Kunigiskiy g. 570551 6060175 15 1.9 2.0 2.7 15 1.6 2.2 14
Netoli Vokés upés Afindeviciy

GRIGISKES02 g. 570768 6059352 1.3 14 2.0 2.0 1.7 11 0.5 0.7

GRIGISKES03 Tarp Vokés upés, Neries upés 569660 6061180 1.0 13 2.0 2.1 1.3 1.2 0.4 0.7

IGNALINAO1 Gelezinkelio g. Aukstaiciy g. 637268 6135970 14 1.9 0.5 2.9 1.6 1.7 0.7 0.9

IGNALINAO2 Agarinio g. 637639 6135044 0.8 24 1.7 1.8 1.1 1.0 0.9 0.8

IGNALINAO3 Prie Ziemos sporto centro 638065 6136145 1.1 1.3 2.9 2.5 0.7 1.8 0.8 1.4
J. Ralio g. J. Basanavi€iaus g.

JONAVAO1 Zeimiy g. Ziedas 517864 6104172 14 1.9 2.9 2.9 1.6 1.2 1.3 1.0
Pramonés g. netoli Skaruliy

JONAVAO02 baznycios 520066 6104559 1.0 1.6 24 25 1.1 0.5 0.7
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Prie Jonavos tv. Poliklinika
JONAVAO3 rajono 517111 6104606 0.9 1.6 24 24 1.2 1.2 0.4 0.8
JONISKIS01 Livonijos g. netoli bazny¢ios 476252 6234371 1.7 2.6 35 3.2 1.7 1.7 0.5 0.4
JONISKIS02 Turgaus g., Siauliy senoji g. 476336 6232886 1.0 1.9 2.5 2.5 1.3 1.3 0.4 1.0
Prie Joniskio | tv. netoli
JONISKIS03 stadiono 475194 6234842 1.0 2.2 2.1 1.6 1.1 0.7 1.8
Dariaus Giréno g. Ugniagesiy
JURBARKASO1 g. 421550 6105388 1.8 2.5 3.4 3.7 2.0 2.4 0.7 2.9
A. Giedrai€io-Giedriaus g.
JURBARKASO02 Bartkdny g. 420104 6104683 0.9 14 2.1 24 14 15 1.0 0.9
JURBARKASO03 Mintuva, Parke prie cerkvés 420464 6105578 1.2 1.6 24 2.6 1.2 14 0.4 0.5
KAISIADORYSO
1 Gedimino g. BaZny¢ios g. 529295 6080725 1.1 2.0 2.8 2.8 1.3 1.2 0.6 0.9
KAISIADORYSO | Upé Lomena Vilniaus g.
2 Priemiescio g. 529928 6081486 1.9 2.1 3.2 3.3 1.7 1.3 1.6 0.9
KAISIADORYSO
3 Girelés miSkas 527506 6080785 1.1 1.2 1.7 1.9 1.0 0.9 0.5 1.9
. Coordinates (LKS-94 Benzene concentrationpg/m®
Site code Address ( ) HY
X Y 2010.11.03- | 2010.11.17- | 2011.01.06- | 2011.01.20- | 2011.03.25- | 2011.04.08- | 2011.06.06- | 2011.06.20-
2010.11.17 | 2010.12.01 | 2011.01.20 | 2011.02.03 | 2011.04.08 | 2011.04.22 | 2011.06.20 | 2011.07.04
KALVARIJAOL Dariaus ir Giréno g. Laisvés g. 449850 6031119 1.9 2.9 3.3 2.8 1.6 13 0.8 1.0
KALVARIJAO2 J. Basanavi€iaus Naujoji g. 449284 6031771 1.7 2.0 2.9 2.9 14 1.2 2.0 0.5
KALVARIJAO3 Prie Sesupés upés 448659 6031042 0.9 1.6 2.1 1.9 1.1 1.0 1.0 1.2
KAZLU RUDAO1 Atgimimo g. V. Kudirkos g. 467619 6068546 1.9 2.4 3.0 3.3 1.7 14 0.6 1.6
Kestucio g. Maironio g. Gedimino
KAZLU RUDAO2 g. 466796 6068741 1.6 2.2 3.2 3.3 1.7 1.3 0.5 1.2
KAZLU RUDAO3 S. Daukanto g. Marijampolés g. 467613 6067755 1.1 1.8 2.5 2.9 1.1 1.5 0.5 0.6
KEDAINIAIO1 Kauno g. Ryto g. 498731 6127025 1.1 1.8 2.7 2.3 1.3 1.4 0.4 0.7
KEDAINIAIO2 Sétos g. 106 499694 6128749 1.4 1.7 2.8 3.6 1.7 1.4 0.4 3.4
KEDAINIAIO3 J. Basanaviciaus g. 53 498358 6128078 1.6 2.3 5.3 3.3 2.1 2.1 0.8 1.0
KELMEOQ1 Vytauto g. Laisvés g. Gynéjy g. 432882 6166778 25 3.1 2.8 4.2 2.8 2.0 0.8 1.1
KELMEQ2 Lioliy g. Pakalnés g. 433687 6165589 1.6 1.9 2.6 2.8 1.6 1.9 0.4 0.7
Kelmés dvaro parkas Vilbeno
KELMEOQO3 upés uZtvanka 433150 6167648 1.7 2.1 2.9 1.5 1.1 0.8 0.9
KRETINGAO1 Rotusés aiksté 327453 6198340 2.0 2.8 3.1 3.2 2.0 1.8 05 0.7
KRETINGAO2 Nemuno g. netoli Akmena 326918 6197661 22 2.7 3.6 2.7 21 2.0 0.1 1.2
Kretingos parko | tv. Kretingos
KRETINGAO3 muz. 328177 6199537 15 2.8 34 15 0.6 0.9
KUPISKIS01 Gedimino g. Matulionio g. 561136 6189987 15 2.6 3.7 3.3 21 1.7 14 0.9
KUPISKIS02 Technikos g. Krasnavos g. 562418 6188987 0.9 14 2.2 2.1 1.2 1.0 0.7 0.6
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KUPISKIS03 Aukstupénuose, Vézioniy g. 560962 6190603 1.0 1.8 2.7 2.2 1.4 0.9 0.4 0.6
KURSENAIO1 Vytauto g. V. Kudirkos g. 433829 6208758 1.8 3.4 4.4 4.0 2.4 2.0 0.6 0.7
KURSENAI02 Daugéliy g. Klevy g. 434399 6206864 15 1.9 2.9 2.9 2.0 1.6 0.7 0.9
KURSENAIO3 Ventos g. prie tilto 433353 6207866 1.0 2.0 2.6 2.3 1.4 1.1 0.8 0.5
KYBARTAIO1 J. Basanavigiaus g. Zemaités g. 421185 6056084 1.3 1.6 2.6 2.5 15 1.4 0.8 1.2
KYBARTAIO2 Vienybés g. Sody g. 419802 6057354 1.8 2.5 3.4 3.0 1.4 1.4 0.7 1.1
KYBARTAIO3 Vasario 16-0si0s g. 420321 6056179 1.6 2.0 45 4.8 1.9 1.6 0.5 1.2
LAZDIJAIOL Kauno g. Vytauto g. 468376 6011044 1.7 2.1 3.3 3.6 1.6 1.4 0.6 15
LAZDIJAIO2 Tarp Turisty g. ir Vytauto g. 469108 6010510 1.2 15 2.7 2.9 15 1.2 0.5 0.7
LAZDIJAIO3 Palazdijo Baltajo e?. 467888 6008769 1.0 1.4 2.6 2.3 1.1 0.6 1.0
LENTVARISOL | Fabriko g. GeleZinkelio g. 567994 6056942 1.7 21 [ 32 2.2 2.0 1.0 4.1
LENTVARIS02 Trumpoji g. Géliy g. Stadionas 567357 6056391 1.9 2.8 3.4 4.7 3.3 2.2 1.0 0.7
LENTVARISO3 Lentvario dvaras Lentvario eZ. 567006 6058501 1.0 1.4 2.6 2.2 1.3 1.3 0.5 0.5
MARIJAMPOLEOQL | V. Kudirkos g. Gedimino g. 458278 6046875 2.0 2.6 3.7 3.8 1.7 15 0.6 1.3
MARIJAMPOLEQ2 | Pavasario g. Liepy g. 459492 6047161 1.9 2.7 5.1 4.9 2.1 1.6 0.6 1.6
MARIJAMPOLEO3 | Liepyny g. Maironio g. 458048 6045276 1.6 2.4 3.0 35 1.7 1.5 0.7 1.2
MARIJAMPOLEO4 | Statybininky g. 460094 6049221 1.1 1.5 2.8 2.8 1.2 1.0 0.7 1.0
MARIJAMPOLEOQS | PaSeSupio parkas, stadionas 458424 6049301 15 0.7
MAZEIKIAIO1 Laisvés g. 22 397648 6243360 1.7 35 2.9 2.5 1.6 1.5 1.7 0.9
MAZEIKIAIO2 Naftininky g. Zemaitijos g. 397138 6242374 1.4 2.8 3.1 2.1 1.5 1.5 0.9 1.1
MAZEIKIAIO3 Algirdo g. Gamyklos g. 395905 6243888 13 3.1 3.2 2.1 1.1 13 0.6 0.6
Site code Address Coordinates (LKS-94) Benzene concentrationpg/m®
X Y 2010.11.03- | 2010.11.17- | 2011.01.06- | 2011.01.20- | 2011.03.25- | 2011.04.08- | 2011.06.06- | 2011.06.20-
2010.11.17 2010.12.01 2011.01.20 2011.02.03 2011.04.08 2011.04.22 2011.06.20 2011.07.04
MOLETAIO1 Aiksté Vilniaus g. 590287 6122720 1.6 2.1 3.7 3.4 2.3 1.6 0.9 1.1
MOLETAI02 Azuoly g. Liepy g. 589813 6121936 0.9 1.7 2.3 2.3 1.3 1.2 0.6 0.8
MOLETAI03 Prie Pastovio eZ. 591063 6122567 1.8 1.9 4.2 3.2 2.4 1.1 0.4 0.7
N AKMENEO1 Respublikos g. V. Kudirkos g. 430823 6243672 1.1 1.8 2.2 2.2 1.3 1.4 0.5 0.7
N AKMENEO2 Parko g. Zalioji g. 431849 6243134 1.5 1.8 2.6 2.9 1.7 15 0.8 1.0
N AKMENEO3 Taikos g. Klykoliy g. 430365 6243947 2.1 3.3 4.4 4.1 2.0 17 0.5 0.7
NEMENCINEO1 | Svengioniy g. BaZnygios g. 594112 6079969 1.8 17 2.7 2.0 1.3 0.7 1.9
NEMENCINEO2 | Kranto g. 594522 6079708 1.5 1.8 25 2.6 1.6 15 0.5 2.2
NEMENCINEO3 | BaZnygios g. 593881 6080176 1.9 1.8 2.9 2.5 2.0 1.4 0.8 0.7
PABRADEO1 Vilniaus g. Arnioniu g. 613273 6095443 2.2 1.9 2.8 3.2 1.9 1.3 0.7 2.2
PABRADEO2 Moléty g. Architekty g. 612180 6095543 15 1.6 2.2 1.7 1.3 0.8 0.4 0.9
PABRADEO3 BaZnygios g. 613183 6094800 1.7 1.5 2.6 2.2 15 2.0 0.4 2.3
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Statybininky g. Vilniaus g.
PAKRUOQOJISO01 Vytauto g. 491076 6205127 1.3 2.0 2.9 2.7 1.8 1.7 0.5 1.0
PAKRUQJIS02 S. USinskio g. Vienybés g. 490425 6204644 2.0 2.5 4.0 3.7 1.9 2.6 0.5 0.7
PAKRUQOJIS03 Kruojos g. Saulétekio g. 490659 6205559 1.8 3.1 3.5 3.3 1.9 1.6 1.0 1.0
PALANGAO1 Plyty g. Kretingos g. 316940 6201970 0.9 1.7 2.3 2.1 1.5 1.2 1.8 0.6
PALANGAO02 Sody g. 63 317902 6202273 1.0 2.4 2.3 2.1 1.1 1.4 0.7 0.7
PALANGAO3 Birutés al. 316128 6202122 0.8 1.6 1.7 1.5 1.0 0.9 1.6 1.9
Panevézio g. Vilniaus g. Taikos g.
PASVALYSO01 VySniy g. 525116 6213980 1.6 2.0 3.4 3.1 1.6 1.5 0.6 5.6
PASVALYS02 Sermuksniy g. P. Cvirkos g. 525906 6214670 1.5 2.2 3.2 3.7 1.8 1.3 0.8 1.2
Stoties g. prie kapiniy,
PASVALYS03 autoserviso 524218 6214718 1.2 1.6 2.7 1.8 1.3 1.1 0.4 1.5
Senamiescio a. Dariaus ir Giréno
PLUNGEO1 g. Vytauto g. 365373 6199726 2.2 34 3.4 4.2 2.9 2.1 0.7 0.9
PLUNGEQ2 Lankos g. Saulétekio g. 365775 6198557 2.2 3.8 3.6 4.0 2.2 2.3 0.9 0.6
Stoties g. prieSais Plungés dvaro
PLUNGEO3 parka 365228 6200559 1.1 2.0 2.1 2.7 1.3 1.1 1.7 0.5
J. Basanaviciaus g. N Gyvenimo
PRIENAIOL g. 496445 6055839 1.8 2.4 3.3 3.1 1.7 1.5 0.5 2.1
PRIENAIO2 Pramonés g. Stadiono g. 496923 6056783 1.2 1.7 2.7 2.6 1.7 1.2 0.6 1.4
PRIENAIO3 Prie Nemuno tilto parkas 496593 6054813 1.9 2.1 4.4 3.5 1.9 1.5 0.9 1.5
Siauliy g. Gedimino g. Autobusy
RADVILISKISO01 st 471591 6186580 1.4 2.7 3.1 2.8 1.6 1.7 0.6 1.3
RADVILISKIS02 J. Marcinkeviiaus g. Purieny g. 470380 6187426 1.1 2.6 2.9 2.0 1.4 1.1 0.5 1.1
Gedimino g. prie Gelezinkelio
RADVILISKIS03 stoties 470973 6185949 1.2 2.0 2.5 2.3 1.5 1.4 0.7 0.9
RASEINIAIOL Vilniaus g. Vytauto Didziojo g. 443808 6138665 0.8 2.8 3.7 4.0 2.7 1.8 0.8 0.8
RASEINIAIO2 Pirmdny g. 445048 6137865 2.7 2.6 3.9 4.9 3.1 2.2 0.7 0.8
Netoli Zemaigiy g. Vilkupés upé,
RASEINIAIO3 Parkas 444609 6139532 1.4 2.0 3.0 3.0 1.8 1.1 0.4 0.6
ROKISKIS01 Respublikos g. Pramonés g. 599289 6202848 1.0 1.7 2.0 2.0 1.3 1.3 1.2 1.0
ROKISKIS02 Parko g. 11 598633 6203755 1.9 3.5 3.9 3.1 2.1 2.1 0.6 0.8
ROKISKIS03 Nepriklausomybés a. 11 599219 6204530 1.7 2.4 3.9 3.6 2.7 2.7 0.6 0.8
SAKIAIOL V. Kudirkos g. Sauliy g. 438310 6091371 1.1 1.9 3.0 3.1 1.4 1.3 0.6 1.2
SAKIAIO2 Jazminy g. 438440 6090614 1.5 1.6 2.7 2.9 1.3 1.1 0.5 1.1
Vasario 16-osios g. Baznycios g.,
SAKIAIO3 skveras 438787 6091553 1.3 1.9 2.9 2.7 1.4 1.1 0.7 1.1
. Benzene concentrationug/m®
Coordinates (LKS-94)
Sj d Add X v 2010.11.03- | 2010.11.17- | 2011.01.06- | 2011.01.20- | 2011.03.25- | 2011.04.08- | 2011.06.06- | 2011.06.20-
Ite code ress 2010.11.17 | 2010.12.01 | 2011.01.20 | 2011.02.03 | 2011.04.08 | 2011.04.22 | 2011.06.20 | 2011.07.04
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SALCININKAIO1 Nepriklausomybés g. Vilniaus g. 590076 6019702 2.3 25 3.9 31 25 0.7 14
SALCININKAIO2 K. Vagnerio g. 590885 6020330 1.8 2.2 2.8 2.8 1.7 13 0.5

SALCININKAIO3 Prie Sv. Petro baZnygios 590850 6019410 14 1.9 3.2 1.6 14 0.9
SILALEO1 Vytauto g. J. Basanavi€iaus g. 385094 6152233 14 2.0 2.7 4.2 2.6 14 0.7 0.7
SILALEO2 Kovo 11-osios g. 385610 6151648 1.0 1.8 22 1.7 1.3 1.0 0.4 0.6
SILALEO3 Prie Lokystos upés 384588 6151845 1.1 2.0 2.3 25 1.2 1.1 0.4 0.5
SILUTEO1 Lietuvninky g. Gudobeliy g. 339294 6137016 1.7 2.1 24 3.3 1.8 15 1.2 1.1
SILUTEO2 Sody g. prie stadiono 340054 6137714 1.6 2.2 3.6 4.0 1.9 1.7 0.6 1.1
SILUTEO3 Sy3a upé Netoli geleZinkelio tiltas 340797 6136362 1.3 1.7 2.2 2.8 1.2 1.3 0.4 1.0
SIRVINTOSO01 Plento g. Musninky g. 561915 6100023 14 1.7 2.2 2.8 15 1.2 1.0 0.6
SIRVINTOS02 Jaunimo g. 16 560582 6101375 1.5 1.4 2.3 2.1 1.1 0.9 0.7 1.0
SIRVINTOS03 Vilniaus g. I. Seiniaus g. 561286 6100805 1.8 1.7 2.6 24 15 0.8 0.5 0.4
SKUODASO01 Vytauto g. Gedimino g. 347054 6240123 1.7 3.1 2.9 2.4 14 1.6 14 0.7
SKUODAS02 Satrijos g. 5 346964 6240461 1.9 2.8 2.6 25 14 1.6 0.6 0.7
SKUODASO03 Dariaus ir Giréno g. 46 347681 6240032 15 1.9 24 2.2 1.7 1.3 0.8 0.8
SVENCIONELIAIO1 | Priesto€io g. Kaltinény g. 627258 6116083 1.6 3.2 2.6 1.7 1.7 0.7 1.1
SVENCIONELIAIO2 | Lauko g. — daugiaaukS¢iai namai 628095 6117835 1.6 1.6 2.6 2.6 2.0 2.7 0.6 24

Prie geleZzinkelio ties AB
SVENCIONELIAIO3 | ,Svengionéliy Maltosa“ 626857 6114407 0.7 1.7 2.2 1.6 11 0.9 0.5 1.2
SVENCIONYSO01 Vilniaus g. Lentupio g. 637700 6113686 1.2 1.8 2.0 1.8 1.7 14 0.6 1.0
SVENCIONYS02 Saulétekio g. Pakalnés g. 637814 6112290 11 2.7 22 22 1.8 0.8 11
SVENCIONYSO03 Lietupio g. prie kapiniy 638463 6112618 0.7 1.2 21 2.0 1.3 0.9 0.4 0.9
TAURAGEO1 Dariaus ir Giréno g. Gedimino g. 391422 6125855 2.7 34 3.8 6.3 2.7 2.6 1.8 13
Laisvés g. Malino g., stadionas

TAURAGEO2 netoli 391009 6124468 2.3 3.6 3.8 5.6 2.5 1.0 0.9 1.2
TAURAGEO3 M.K. Ciurlionio g. Ganykly g. 391404 6126893 34 4.2 5.4 6.8 3.2 24 0.9 0.7
TELSIAIOL1 Turgaus aléja Respublikos g. 390822 6206865 2.3 4.4 35 34 2.3 1.9 0.9

TELSIAIO2 Vysniy g. 391253 6207678 2.1 4.2 3.8 2.9 1.8 1.6 0.5 0.6
TELSIAIO3 Parko g. link Mas¢io ez. 390399 6205322 0.8 2.2 2.1 1.6 1.7 1.0 0.3 1.2
TRAKAIO1 Gedimino g. AukStadvario g. 560350 6055510 14 2.6 2.8 1.9 1.8 0.8 1.1
TRAKAIO2 Birutés g. 560464 6056382 1.3 14 2.3 2.0 1.3 0.9 0.4 24
TRAKAIO3 Karaimy g. Galvés g. Zalioji g. 559692 6057525 1.3 14 1.8 1.9 1.3 1.0 0.4 2.6
UKMERGEO01 Kestucio al. Vilniaus g. 548658 6124135 1.7 2.3 3.9 35 1.9 2.1 0.7 0.9
UKMERGE02 L. Giros g A. Smetonos g. 547745 6124320 1.3 2.0 3.1 2.8 1.7 1.8 0.8 0.8
UKMERGEO03 Nuoteky g. Laauky g. Jaunimo g. 549809 6123631 15 1.9 33 33 1.7 15 11 0.7
UTENAO1 Austros g. J. Basanavi€iaus g. 601284 6152751 2.0 25 35 35 1.9 1.7 11 11
UTENAOQ2 Ausros g. 79 601222 6153609 1.2 1.4 2.6 24 1.3 1.2 0.5 0.8
UTENAOQ3 Algirdo g. prie vaiky darzelio 601211 6152092 25 3.1 3.2 5.1 2.7 2.1 0.4 0.7
VARENAO1 J. BasanaviCiaus g. Vytauto g. 537113 6008500 14 2.2 2.8 2.7 1.6 1.6 1.0 0.9
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J. Basanaviciaus g. Spaustuvés
VARENAO2 g. 537547 6009036 1.7 1.9 2.7 2.7 14 11 0.6 15
VARENAO3 Alytaus g. Pramonés g. 538496 6009306 1.1 1.6 25 2.9 1.3 0.8 0.8 0.8
Site code Address Coordinates (LKS-94) Benzene concentrationpg/m®
X Y 2010.11.03- 2010.11.17- | 2011.01.06- | 2011.01.20- | 2011.03.25- | 2011.04.08- | 2011.06.06- | 2011.06.20-
2010.11.17 2010.12.01 | 2011.01.20 | 2011.02.03 | 2011.04.08 | 2011.04.22 | 2011.06.20 | 2011.07.04

Kauno g., Al netoli pésciujy
VIEVISO1 viaduko 552637 6070998 1.7 2.50 2.5 2.0 1.7 0.5 0.6
VIEVIS02 Tarp Stoties g. ir Al kelio 552096 6071491 1.5 1.30 2.0 2.3 1.3 1.4 0.4 1.4
VIEVIS03 Prie Vievio eZ. 553120 6070240 1.40 1.7 2.1 1.2 0.4 0.8
VILKAVISKISO01 Vytauto g. Gedimino g. 438061 6057325 1.8 2.10 3.8 3.6 2.1 1.4 0.6 2.1
VILKAVISKIS02 Yienybés g. tarp dviejy stadiony 437860 6058369 1.4 1.60 3.0 2.9 1.2 1.2 1.3 1.1

Seimena upéJ. Basanaviciaus
VILKAVISKISO03 g. 438396 6056739 1.6 3.00 3.5 3.6 15 1.4 0.5 1.4
VISAGINASO1 Taikos pr. Veterany g. 657720 6048875 0.8 1.30 14 1.7 0.9 0.8 0.8 0.9
VISAGINAS02 Jaunystés g. 654198 6164025 0.8 1.20 14 1.3 11 11 0.7

Visagino eZ. Stadionas
VISAGINAS03 Savivaldybé 652531 6165080 0.6 1.20 15 1.3 0.8 0.7 0.4 1.8
ZARASAIO1 Vytauto g. Séliy aiksté 641050 6179639 1.0 2.00 2.1 1.9 1.2 1.1 0.5 0.6
ZARASAIOQ2 P. Sirvio g. 642143 6180479 1.0 1.50 1.4 1.1 0.6 1.0
ZARASAIO3 J. GruodZio g. K. Donelai€io g. 641058 6180594 1.9 2.40 34 3.7 2.0 3.5 0.8

OKTS42 Jonava 518192 6104083 1.0 1.5 23 24 0.9 1.0 0.4 0.7
lost or stolen
dublicate
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4.3.3.4 The seasonal variation of atmospheric sulfudioxide, nitrogen dioxide and
benzene concentrations in zone

Sulfur dioxide

Sulfur dioxide is derived from the combustion offgizcontaining fossil fuel and is a
major air pollutant in many parts of the world.urban areas, man-made contributions are of
the greatest concern. The diffusive air samplenewecated at sites in the different areas of
the zone in order to get the information aboutaingollution level from the emission sources
of SG,. The diffusive air samplers for S@ere set up at eight sites in Klaipeda, Panevezys
and Siauliai, at four sites in Alytus and Mariajaotgy while at three sites in each 53 smaller
towns. On the whole, S@oncentrations at sites in zone did not exceeduaility limit value
aimed to protect human health and even were snthber the lower air quality limit value.
For the entire study period (from 3 November 20004t July 2011), the mean annual
concentrations of S{ranged from 0.68ig/m® to 2.58ug/m® (Fig.33).
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Fig. 33. Annual mean concentrations of sulfur diexin the zone for the study period from 3
November 2010 to 4 July 2011.

passam Itd



Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

As can be seen (Fig. 34, 35), during autumn (3 Ninex — 1 December 2010), the
averaged S©concentration had the highest value of jsgdm® at site Panevezys01 (crossing
of streets). In a residential area the highesteslof SQ were 5.0ug/m® and 4.3pg/m’,
respectively, at sites Panevezys05 and Panevezysl@he rest sites in zone, average
concentrations of S{ranged from 0.2Qg/m® to 3.5ug/m?, with an exception for the site N.
Akmene01 of 4.7ug/m.

In winter (6 January— 3 February 2011),,3©ncentrations ranged from 0.30 to 5.40
ug/m®, from 0.10 to 2.10ug/m® and from 0.60 to 2.6Qug/m’, respectively, at sites in
Klaipeda, Panevezys and Siauli@verall, theSO, concentration ranged from 0.2 to 4.8
ug/m® at the rest sites in Zone, but it Was$ pg/m® at site in Anyksciai in a residential area
very likely due to local source (Fig 34,35).

The results indicate (Fig 34,35), that in the ggiime (25 March — 22 April 2011)
SO, mean concentrations ranged from 0.20 to u§@n°, from 0.30 to 2.5Qug/m® and from
0.20 to 4.8Qug/m’, respectively, at sites in Klaipeda, PanevezysSiadliai, with the highest
mean values of 2.56g/m® (Panevezys12 - traffic site), 3.@/m° (Siauliai05 - traffic site) and
4.6 pg/m® (Siauliai0l — recreation area). For this period, 89els reached 5.2, 3.9 and 5.7
ug/m° at sites in residential area Kretinga02, Radvii@R and Rokiskis03, respectively. The
high level of SQ were at sites in Sirvintos02, Pasvalys01, Tauragef@ Utena03 with mean
concentrations of SQrespectively, 5.2, 4.2, 4.2 and 4g/n’.

During the summer study (6 June — 4 July 2011); &Dcentrations ranged between
0.50 and 1.7Qg/m?, between 0.20 and 1.2@/m’and between 0.20 and 2.1§/m’ at sitesn
Klaipeda, Panevezys and Siauliai. For this peredhighest mean values of 4.8, 3.2 and 2.6
ug/m® were reached at the sites Marijampole05, Kupigkatd Pakruojis02, respectively.

Dataindicate thahigher SO, levels were measured during autumn, winter anchgpri
at sites in the residential and recreation areaZane when the emissions from energy
production and heating are at their highest le@anversely, the lowes$0O, levels were
measured in summer.

Table25. Statistics for the sulfur dioxide atmosphe&oncentrations at sites in Klaipeda,
Panevezys and Siauliai during the entire studyopdi3 November 2010 — 4 July 2011)

SO, concentration, ug/m3

Site code Address
Autumn  Winter Spring Summer min  max Mean

KLAIPEDAO1  Molog. 2 0.8 1.0 0.8 1.1 02 1.7 0.9
Liepojos g. P.

KLAIPEDAO2  Lideikio g. 1.0 1.3 0.9 0.9 03 15 1.0

KLAIPEDAO3 Kretingos g. 4 15 0.8 0.9 0.9 0.6 15 0.9
Sportininkg g.

KLAIPEDAO5  Stadiono g. 0.9 2.4 0.8 1.1 0.2 35 1.3

KLAIPEDA0O8  Tilty g. Turgaus g. 1.0 1.3 0.7 0.6 02 18 0.9
H. Manto g. S.

KLAIPEDAO9  Daukanto g. 1.4 1.3 1.0 1.4 05 20 1.2
Minijos g. Naikugs

KLAIPEDA1l1 @. 0.9 3.0 0.7 0.7 04 54 1.4
Statybinink; g.

KLAIPEDA12  Silutes pl. 0.6 0.9 0.6 1.1 02 1.1 0.8
Vilniaus g. J.

PANEVEZYS01 Basanawuiaus g. 3.0 1.0 1.2 0.9 01 5.0 1.5
Spartuoliu g.

PANEVEZYSO05 PuSaloto g. 3.2 0.6 0.5 0.5 04 5.0 1.2
Pusyno g. Biinu g.
RoZyno

PANEVEZYS06 mikrorajonas 1.6 1.0 0.7 0.4 0.3 1.8 0.9

PANEVEZYS08 MedZziotoj g. 0.9 0.7 0.9 0.5 04 1.2 0.7
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Molainiuose
Paplents g. Didzioji

PANEVEZYS09 ¢. Staniinuose 0.9 1.2 0.6 0.5 02 21 0.8
Géliy g. Dembravos

PANEVEZYS10 ¢. Dembravoje 3.1 1.3 0.5 0.3 0.2 43 1.3

Table 26. Statistics for the sulfur dioxide atmasphiconcentrations at sites in zone for the
period from 3 November 2010 to 4 July 2011

SO, concentration, ug/m3

Site code

Autumn Winter Spring Summer min  max Mean
ALYTUSO1 2.90 1.55 0.80 0.85 0.7 3.4 1.53
ALYTUSO02 1.95 1.15 0.95 0.75 0.6 2.9 1.20
ALYTUSO3 2.60 1.05 0.85 0.78 0.15 2.7 1.32
ALYTUSO04 1.45 1.75 0.90 0.73 0.15 2.6 1.21
ANYKSCIAIO1 0.55 0.65 0.60 1.60 0.5 2.7 0.85
ANYKSCIAIO2 0.83 7.75 0.50 0.33 0.15 146 2.35
ANYKSCIAIO3 0.70 5.60 1.80 0.28 0.15 10.5 2.09
BIRZAIO1 1.30 0.28 1.15 0.63 0.15 15 0.84
BIRZAIO2 2.50 0.23 0.60 0.53 015 4.1 0.96
BIRZAIO3 0.65 0.23 4.40 0.33 0.15 8.5 1.40
DRUSKININKAIO1 3.05 1.10 1.05 1.50 0.4 3.9 1.68
DRUSKININKAIO2 1.55 0.95 0.80 1.48 0.15 2.8 1.19
DRUSKININKAIO3 2.00 1.45 1.05 1.00 0.5 2.8 1.38
ELEKTRENAIO1 0.65 0.75 0.90 0.68 0.15 15 0.74
ELEKTRENAIO2 0.65 0.93 1.10 1.00 0.15 1.7 0.89
ELEKTRENAIO3 0.75 1.03 0.98 0.95 015 19 0.93
GARGZDAIO1 0.90 1.15 0.80 0.48 0.15 1.8 0.83
GARGZDAIO2 0.58 2.30 0.85 0.15 0.15 23 0.88
GARGZDAIO3 0.53 0.70 2.30 0.70 0.15 24 1.11
GARLIAVAO1 1.60 0.80 1.30 0.43 0.15 1.8 1.03
GARLIAVAQ02 1.18 0.60 0.85 0.38 0.15 2.2 0.75
GARLIAVAQO3 1.90 1.10 0.50 0.60 0.3 2.1 1.03
GRIGISKESO1 1.80 0.90 0.78 0.65 0.15 2.1 1.03
GRIGISKESO02 1.40 0.78 0.55 0.70 0.15 1.7 0.86
GRIGISKESO03 1.60 1.20 0.85 0.48 0.15 2.6 1.03
IGNALINAO1 0.95 0.65 0.95 0.98 0.15 1.8 0.88
IGNALINAQO2 1.55 0.60 1.30 0.13 0.1 1.9 0.89
IGNALINAQO3 0.58 1.25 0.55 0.98 0.15 2 0.84
JONAVAO1 0.85 0.85 0.75 1.45 0.3 1.8 0.98
JONAVAO2 0.70 0.53 0.65 1.03 015 19 0.73
JONAVAO3 1.75 1.15 3.00 0.93 0.15 45 1.71
JONISKIS01 0.58 1.10 0.43 0.63 0.15 15 0.68
JONISKIS02 0.68 0.80 0.50 0.83 0.15 15 0.70
JONISKIS03 0.73 0.80 0.38 0.95 0.15 1.3 0.71
JURBARKASO1 0.35 0.70 0.33 1.00 015 1.2 0.59
JURBARKASO02 1.30 1.25 0.85 1.60 0.3 2.9 1.25
JURBARKASO3 1.40 1.10 0.15 0.35 015 19 0.84
KAISIADORYSO01 1.50 0.43 0.85 0.85 0.15 1.7 0.91
KAISIADORYS02 1.50 0.75 1.35 0.23 0.15 24 0.96
KAISIADORYSO03 1.45 1.60 0.55 0.40 0.3 2.9 1.00
KALVARIJAO1 2.65 3.45 0.60 0.90 0.3 6 1.90
KALVARIJAQ2 2.55 1.25 0.55 0.90 0.4 2.7 131
KALVARIJAO3 2.30 1.35 0.28 1.02 0.15 3.3 1.24
KAZLU RUDAO1 1.85 1.15 0.75 0.88 015 19 1.16
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KAZLU RUDAO02
KAZLU RUDAO3
KEDAINIAIO1
KEDAINIAIO2
KEDAINIAIO3
KELMEO1
KELMEO2
KELMEO3
KRETINGAO1
KRETINGAO2
KRETINGAO3
KUPISKISO1
KUPISKIS02
KUPISKISO03
KURSENAIO1
KURSENAIO2
KURSENAIO3
KYBARTAIO1
KYBARTAIO2
KYBARTAIO3
LAZDIJAIO1
LAZDIJAIO2
LAZDIJAIO3
LENTVARISO1
LENTVARIS02
LENTVARISO03
MARIJAMPOLEO2
MARIJAMPOLEO3
MARIJAMPOLEO4
MARIJAMPOLEOQS
MAZEIKIAIO1
MAZEIKIAIO2
MAZEIKIAIO3
MOLETAIO1
MOLETAIO2
MOLETAIO3

N AKMENEO1

N AKMENEO2

N AKMENEO3
NEMENCINEO1
NEMENCINEO2
NEMENCINEO3
PABRADEO1
PABRADEO2
PABRADEO3
PAKRUQOJISO1
PAKRUQJIS02
PAKRUQOJIS03
PALANGAO1
PALANGAO2
PALANGAO3
PASVALYS01
PASVALYS02
PASVALYS03

1.90
2.30
1.35
1.05
1.20
0.15
0.73
0.83
0.63
1.50
1.20
2.40
1.05
1.00
0.88
1.70
1.13
2.15
1.95
2.70
2.40
2.55
1.65
0.95
1.15
0.80
2.15
3.35
2.30
2.15
0.58
0.98
1.03
0.75
1.85
0.85
4.68
1.45
0.78
0.38
1.25
0.70
0.78
1.15
0.40
1.08
1.10
0.70
1.50
1.30
1.03
1.00
0.63
1.05

1.95
2.25
0.85
0.80
0.85
1.85
1.80
0.90
0.80
3.10
1.75
1.05
0.15
0.80
0.75
0.55
0.95
1.60
2.05
4.80
2.25
1.35
1.10
2.55
1.65
0.80
2.40
2.20
0.98
1.50
0.40
1.55
1.60
0.60
0.85
0.48
0.85
0.80
0.70
0.80
1.60
2.45
0.60
0.88
0.95
0.95
0.85
2.15
1.20
0.90
0.85
0.70
0.28
0.58

0.50
0.50
0.50
0.80
0.80
1.10
0.70
0.73
2.70
2.10
0.30
3.30
1.05
1.33
2.80
0.40
0.15
1.40
1.65
1.90
1.35
1.55
0.90
0.69
1.25
1.03
1.35
1.05
1.25

0.70
3.30
0.60
1.55
0.50
0.38
0.55
0.33
0.40
1.25
1.95
4.00
3.30
3.55
1.00
0.38
2.45
0.85
0.65
1.10
0.55
4.20
0.88
0.70

0.55
0.90
0.95
0.83
0.85
1.13
0.15
0.45
0.30
1.40
1.00
1.00
0.95
3.15
0.55
0.55
0.48
1.00
1.15
0.90
0.90
0.63
1.20
0.73
2.18
0.55
1.30
1.25
1.05
4.80
1.10
0.50
1.15
0.58
1.18
0.70
0.35
0.58
0.60
0.38
0.38
0.15
0.15
0.70
0.33
0.38
2.55
0.33
0.30
0.90
0.28
0.70
0.45
1.00

0.3
0.3
0.4
0.15
0.4
0.15
0.15
0.15
0.15
0.6
0.3
0.3
0.15
0.15
0.15
0.4
0.15
0.6
0.4
0.5
0.5
0.15
0.3
0.15
0.15
0.15
0.5
0.3
0.15
0.3
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.6
0.15
0.3
0.4
0.15
0.4
0.15
0.15

2.4
3.7
1.8
15
1.3
2.3
2.6
15
3.9
5.2
2.3
55
15

4.8
1.7
21
2.3
2.5
5.6
2.6
2.7
21
4.3
4.2
1.9
4.2
4.1
3.2
4.8
1.6
5.7
2.2
2.7
2.9
1.4
9.2
2.2
1.4
1.8
2.9
6.5
5.7
6.4
1.1

4.3
2.5
21
1.7
1.9
7.5
1.2
1.2

1.23
1.49
0.91
0.87
0.93

0.86
0.73
111
2.11
1.20
2.07
0.80
1.57
1.24
0.67
0.68
1.54
1.70
2.58
1.73
1.52
1.21
1.23
1.56
0.79
1.80
1.96
1.39
2.42
0.69
1.58
1.09
0.87
1.09
0.60
1.61
0.79
0.62
0.70
1.29
1.83
1.21
1.57
0.67
0.69
1.74
1.01
0.91
1.05
0.68
1.65
0.56
0.85
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PLUNGEO1
PLUNGEO2
PLUNGEO3
PRIENAIO1
PRIENAIO2
PRIENAIO3
RADVILISKISO01
RADVILISKIS02
RADVILISKIS03
RASEINIAIOL
RASEINIAIO2
RASEINIAIO3
ROKISKIS01
ROKISKIS02
ROKISKIS03
SAKIAIO1
SAKIAIO2
SAKIAIO3
SALCININKAIO1
SALCININKAIO2
SALCININKAIO3
SILALEO1
SILALEO2
SILALEO3
SILUTEO1
SILUTEO2
SILUTEO3
SIRVINTOSO01
SIRVINTOS02
SIRVINTOS03
SKUODASO01
SKUODASO02
SKUODASO03
SVENCIONELIAIO1
SVENCIONELIAIO2
SVENCIONELIAIO3
SVENCIONYSO01
SVENCIONYS02
SVENCIONYSO03
TAURAGEO1
TAURAGEO2
TAURAGEO3
TELSIAIO1
TELSIAIO2
TELSIAIO3
TRAKAIO1
TRAKAIO2
TRAKAIO3
UKMERGEO1
UKMERGEO02
UKMERGEO3
UTENAO1
UTENAO2
UTENAO3

0.50
0.98
3.18
1.70
1.45
1.60
2.50
0.15
0.73
0.95
0.98
0.90
0.68
0.53
0.70
2.60
1.75
2.35
1.15
1.85
2.75
0.95
1.18
1.53
0.88
0.78
2.13
0.35
0.43
0.55
0.73
0.48
1.03
0.90
1.75
1.15
0.95
1.55
1.70
1.08
1.18
1.05
0.98
0.98
0.83
0.95
1.00
0.85
0.55
1.10
1.00
0.95
0.80
0.75

0.85
1.10
1.10
0.75
0.55
1.55
1.20
1.55
2.85
1.35
1.35
0.95
0.60
0.45
3.05
1.20
1.70
1.45
0.40
0.80
0.80
1.15
1.40
1.45
1.15
1.25
1.40
0.60
0.95
0.65
1.75
1.75
1.40
0.55
0.75
0.45
0.90
0.50
0.50
1.40
1.75
1.40
1.55
1.55
1.45
0.65
0.75
0.83
0.80
0.70
1.10
0.60
0.40
0.60

2.65
1.75
0.38
0.33
2.40
0.90
0.35
0.28
0.50
0.90
0.60
0.15
1.35
1.00
0.80
0.70
0.80
0.58
1.50
0.53
0.63
0.33
0.15
0.55
0.28
0.45
0.75
1.00
5.15
1.15
2.15
2.40
0.48
0.43
0.45
1.85
0.75
0.40
0.80
0.50
4.20
0.55
0.80
1.30
0.40
1.50
1.40
0.85
0.15
0.60
2.73
0.60
0.45
3.95

0.28
0.48
0.73
0.58
0.55
0.40
0.15
0.88
0.33
0.43
0.58
0.85
1.40
1.40
0.80
0.73
0.60
0.90
0.55

0.23
0.75
0.63
0.85
0.73
0.70
0.30
1.20
0.78
0.65
0.80
0.68
0.53
1.20
0.15
1.08
1.08
0.83
1.03
1.00
1.35
0.70
1.60
1.10
0.63
0.15
0.15
0.50
1.00
1.40
0.78
0.60
1.08
1.05

0.15
0.15
0.15
0.15
0.4
0.3
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.4
0.15
0.3
0.15
0.4
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.3
0.15
0.4
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.3
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.4
0.15
0.3
0.15
0.6

4.9
2.2
6.2
2.3
4.4
2.3
2.8
2.3
3.9

1.8
15
2.4

5.7
3.3
2.4
2.9
2.6
2.7
4.8
1.8
2.2
2.9
1.6
15
4.1
1.4
9.3
15
3.5
4.3
1.9
2.1
2.4
2.9

1.7
2.4

7.8

1.8
21
1.7
21
15
15
1.6
1.6
5.3

7.1

1.07
1.08
1.34
0.84
1.24
111
1.05
0.79
1.10
0.91
0.88
0.79
1.01
0.84
1.34
1.31
1.21
1.32
0.97
1.06
1.14
0.79
0.84
1.09
0.76
0.79
1.26
0.79
1.83
0.75
1.36
1.33
0.86
0.77
0.78
1.13
0.92
0.82
1.01
0.99
2.12
0.93
1.24
1.23
0.83
0.81
0.83
0.76
0.69
0.95
1.40
0.69
0.68
1.59
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VARENAO1 1.95 1.10 1.60 0.33 015 27 1.24
VARENAO2 1.85 1.00 1.05 0.48 0.15 25 1.09
VARENAO3 1.42 1.10 0.45 0.35 0.3 2 0.83
VIEVISO1 1.30 0.60 1.00 0.23 015 17 0.78
VIEVIS02 0.95 0.53 1.00 0.70 0.15 15 0.79
VIEVISO3 0.75 0.85 0.73 0.75 0.15 13 0.77
VILKAVISKISO1 2.35 2.95 1.40 2.55 1.3 45 2.31
VILKAVISKIS02 2.10 1.90 1.35 1.20 04 28 1.64
VILKAVISKIS03 2.05 1.35 0.90 0.98 015 2.2 1.32
VISAGINASO1 0.65 0.50 1.83 0.58 0.15 35 0.89
VISAGINASO02 2.30 0.48 0.95 0.80 0.15 3.7 1.18
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Fig. 34. Site-specific seasonal variation of sutfioxide concentrations at sites in Klaipeda,
Panevezys and Siauliai for the period from 3 Noven#®10 to 4 July 2011
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Fig. 35. Site-specific seasonal variation of sutfinxide concentrations at sites in Zone for

the period from 3 November 2010 to 4 July 2011
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Nitrogen dioxide

The principal sources of nitrogen dioxide are tcaéind to a lesser extent industry and
house holds. High NQlevels, combined with other oxidants, have become of the major
air pollution problems in urban areas. For therergtudy period (from 6 November 2010 to 4
July 2011), the mean annual concentrations of BiQlifferent sites in the Zone were in the
range from 3.Gug/m’ to 59.6ug/m® (Fig.36). Regarding the annual limit value of /@im?, it
was exceeded at three sites with high traffic fionklaipeda04 (44.6:g/m’), Klaipeda09
(44.7 ug/m*) and Klaipedall (51.&g/m°). At site Klaipedal2, the annual average nitrogen
dioxide concentration (34.fg/m’) exceeded the upper assessment threshold valumiahn
average N@ concentrations at sites Klaipeda08 and Klaipeda@®e, respectively, 30.1
ug/m® and 30.2ug/m® and ranged between the lower (26gIm® and the upper (32 0g/nT°)
assessment threshold values. At the sites Panéiezysl Siauliai02, which were in an area
with the relatively intensive traffic flow, annuatean NQ concentrations were measured
27.3pug/m® and 33,9ug/m’, respectively. The exceedances above the IN@t values were
not observed at sites in residential or the sulawdas. Data indicate that the influence of
heavy traffic flows reflected on the annual aver&dl§® concentrations at sites Grigiskes01
and Vievis located near to highway Al. Annual ager&G concentrations in GrigiskesO1
and Vievis, respectively, were 40.8g/m® and 33.5 pg/m®. Annual average NO
concentrations were between the lower and the uppsessment threshold values at sites
exposed to traffic in the towns Mazeikiai (27.¢/m?°), Kedainiai (31.7ug/m°), Telsiai (28.1
ug/m®) and Taurage (34.4g/m°). At sites JonavaOl (258/m°), TrakaiOl (26,8ug/m®),
UtenaOl (26,7ug/m’) and Plunge01 (26,4g/m®) annual average Noncentrations were
close or slightly exceeded the lower assessmeasltbid value. The annual average ;NO
conc3entrations at major sites in the other townZafe were in the range from 3.6 to 20.0
pug/m’.
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Fig. 36. Annual mean concentrations of nitrogerxidie in the Zone for the study period
from 3 November 2010 to 4 July 2011.

Evaluation of obtained data from the measurememipa#gns in Klaipeda indicated
that annual limit value for NOwas exceeded at three sites near by streets mtghsive
traffic flow, while at other sites in this area pl@ncentration varied between the lower (26
ug/m®) and upper (32.g/m°) assessment threshold values. The highestd¢Bcentrations at
site in Klaipdall varied between 41.4 and 5@/m® with the inter-seasonal variation,
expressed by the coefficients of variation, less1th3%. The annual limit value for N@as
also exceeded at two other sites located near bgsitrgs with intensive traffic flow
Klaipéda04 and Klaipda09. Seasonal mean pfoncentrations ranged between 41.1 and 49.3
ug/m® and between 37.9 and 47u@/m°, respectively, at Klaima04 and Klaipda09, and
inter-seasonal variability was not more than 9% mRBRskably higher N@ levels were
determined for the sites with the intensive traffaw at sites Panezys01 (25.2 — 29.3
ng/m’), Siauliaio2 (31.7 — 36.6g/n°) and Siauliai08 (28.2 — 35,&/m’) with inter-seasonal
variability less than 8%. Seasonal variationdicate thatNO, values for the autumn and
winter periods at the traffic—exposed sites wHde- 40 %higher than that for the spring and
summer periodsThe NO, concentrations measured at all sites in resideatid recreation
areas of Klaipeda, Panevezys and Siauliai werefwigntly lower than those at traffic sites
and did not exceed the lower (26g/m®) assessment threshold valu&he higher
concentrations oRO, than the annual limit value were obtained at Gitigiskes01, which is
located near to highway Al. During autumn, wintad &pring,NO, concentrations at that
site were, respectively, 43.5, 49.1 and 48@m°; while about twice lower concentration of
NO, (19.8pg/m®) was in spring. Pollutants emission from motorigkds also was the marked
contributor to the atmospheriO, concentration at site VievisOl located near by rthed
Al: NO, concentrations were 32.0, 35.0, 38.0 and 3&0n°, respectively, in autumn,
winter, spring and summer. It can be seen fronddta (Table 27,28, and Fig. 37,38) thad t
contribution by the traffic emissiondo NO, concentrationis evident also at sites in the
smaller townsData show that the seasonally averaged concemtrafiNO, varied between
the lower (26.0ug/m®) and the upper (32.Qg/m®) assessment threshold values at sites
MazeikiaiOl (27.8, 26.0, 27.8 and 26@/n’), KedainiaiOl (28.8, 36.2, 33.7 and 28@Im°),
TelsiaiOl (28.1 26.0, 27.8 and 3Qug/m®), Taurage01 (30.8, 36.1, 35.2 and 3ddim?),
JonavaOl (24.9, 31.8, 29.8 and 2@d/m°), TrakaiOl (23.0, 27.1, 27.8 and 28:§/n),
Plunge01 (25.0, 28.8, 27.2 and 2@@m’), KedainiaiOl (28.8, 36.2, 33.7 and 2x@n).
Seasonally averaged concentratiorNGl, at traffic exposed sites in other towns rangedfro
6.0 ug/m® to 25.2ug/m®, while it varied between 5.0 and 2Qu§/m® at sites in residential and
recreation areas.

Table 27. Statistics for the nitrogen dioxide atptasic concentrations in Klaipeda,
Panevezys and Siauliai during the period (3 Noveraib&0 — 4 July 2011)
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NO, concentration, ug/m3

Site code Address
Autumn__ Winter Spring  Summer _min _max _ Mean

KLAIPEDAO2 Liepojos g. P. Lideikiog. 25.8 34.2 32.7 30.8 215 354 30.8

KLAIPEDAO3  Kretingos g. 4 224 323 24.0 210 171 323 241

KLAIPEDAO4  Baltijos pr. 1 Silutés pl. 40.1 435 45.4 49.3 39.0 54.3 446
Sportininky g. Stadiono

KLAIPEDAOS . 175 26.1 19.0 184 16.2 269 20.2

KLAIPEDAO6  Liepy g. 41 21.8 283 25.0 240 212 299 2438
Smiltelés g I.

KLAIPEDAO7  Simonaitytés g. 25.0 24.6 32.2 254 217 342 26.8

KLAIPEDAO8  Tilty g. Turgaus g. 234 379 35.1 239 206 39.3 30.1
H. Manto g. S. Daukanto

KLAIPEDAO9 Q. 379 46.8 46.9 47.0 335 51.4 446

KLAIPEDA10  Taikos pr. 52 257 254 255 21.0 209 282 244

KLAIPEDA11  Minijos g. Naikupés g. 41.4  49.6 56.1 59.6 329 59.8 50.5

KLAIPEDA12  Statybininky g. Silutés pl. 30.4  35.5 37.1 35.8 27.8 40.7 347
Vilniaus g. J.

PANEVEZYS01 BasanaviCiaus g. 25.2 26.8 27.9 29.3 21.0 325 273

PANEVEZYS02 Dariaus ir Giréno g 15A 144 121 12.7 9.0 86 17.3 120

PANEVEZYS03 Elektros g. 4 178 19.6 16.7 13.8 132 211 169
J. Janonio g. prie duonos

PANEVEZYS04 kepyklos 188 19.7 21.9 157 154 26,5 19.0

PANEVEZYS05 Spartuoliu g. PuSalotog. 154  14.7 14.5 10,7 9.9 185 138
Pusyno g. Bijany g.

PANEVEZYS06 RoZzyno mikrorajonas 156 17.2 11.6 6.9 6.6 179 128

PANEVEZYS07 Vytauto g. AukStaic¢iyg. 146 175 14.9 8.9 7.7 18.2 13.9
MedZiotojy g.

PANEVEZYS08 Molainiuose 112 11.2 9.2 8.1 8.0 134 9.9
Géliy g. Dembravos g.

PANEVEZYS10 Dembravoje 9.9 131 10.0 6.0 56 133 97
Vaivadéliy g. Lévens g.

PANEVEZYS11 prie Vaivady 12.7 16.3 11.8 5.0 24 16.3 10.8

PANEVEZYS12 Pu3aloto g. Raginényg. 20.1 225 20.0 153 13.0 24.0 195
Salduvés parkas TalSos

SIAULIAIOL ez. papladimys 8.9 14.4 7.8 5.3 41 163 9.1

SIAULIAIO2 Ausros al. Tilzés g. 333 36.6 31.7 342 295 39.7 339
V. Kudirkos g. Margytés

SIAULIAIO3 g. 166 16.1 12.3 9.0 7.6 185 135
Zeimiy g. Rasos g.

SIAULIAIO4 Ausros g. 19.1 21.7 17.6 184 143 241 19.2

SIAULIAIO5 Vaidoto g. Merkinés g. 201 218 21.7 20.2 173 23.7 209
Misko g. prie Vijolés

SIAULIAIO6 upés 16.2 14.0 9.5 7.4 7.1 162 111

SIAULIAIO7 Lyros g. Dainyg. 25.0 25.3 20.2 248 20.1 29.1 238

SIAULIAIO8 Tilzés g. AukStabaliog. 355 31.5 28.2 324 266 36.1 31.9
Pramonés g. Metalisty

SIAULIAIL0 g. 23.0 27.2 31.7 18.2 18.2 32.7 26.0

SIAULIAI11 Saukény g. Alksniy g. 14.0 155 11.7 6.8 59 16.0 12.0
Procidny g P.

SIAULIAI12 Motiekaicio g. 8.8 10.8 8.2 4.3 36 109 7.9
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Fig.37 Seasonal variation of meaiirogen dioxide concentrations at site-specifieaar in
Klaipeda, Panevezys and Siauliai during the pefrma 3 November 2010 to 4 July 2011

Table 28. Statistics for the nitrogen dioxide atplesic concentrations in towns of zone
during the period from 3 November 2010 to 4 JulgP0

NO, concentration, ug/m3

Site code
Autumn  Winter Spring Summer  min max Mean

ALYTUSO1 13.7 134 10.3 9.4 8.6 14.3 11.7
ALYTUSO02 11.7 11.0 8.1 7.0 7.0 12.7 9.4
ALYTUSO3 20.9 204 20.8 17.0 16.7 22.8 19.7
ALYTUSO5 20.8 19.8 18.8 18.9 170 214 19.5
ANYKSCIAIO1 154 17.7 12.8 12.9 9.8 17.9 14.7
ANYKSCIAIO2 104 12.5 10.1 8.1 6.7 12.8 10.3
ANYKSCIAIO3 8.2 10.8 6.1 3.4 3.1 11.0 7.1
BIRZAIO1 11.6 11.2 8.4 7.6 7.3 13.8 9.7
BIRZAIO2 9.8 12.4 7.0 5.2 5.0 13.7 8.6
BIRZAIO3 8.8 8.9 4.6 3.8 35 9.1 6.5
DRUSKININKAIO1 10.8 11.9 11.2 10.5 9.6 12.8 111
DRUSKININKAIO2 18.0 194 19.1 17.3 155 199 18.4
DRUSKININKAIO3 5.8 5.9 3.2 2.1 2.0 6.7 4.2
ELEKTRENAIO1 11.7 12.1 11.3 9.8 8.0 14.2 11.2
ELEKTRENAIO2 8.6 9.0 7.1 55 4.0 9.1 7.6
ELEKTRENAIO3 14.6 16.6 15.7 12.5 8.9 18.3 14.8
GARGZDAIO1 14.8 16.8 13.9 10.0 9.6 18.0 13.9
GARGZDAIO2 8.7 10.8 8.3 4.3 4.1 115 8.0
GARGZDAIO3 7.8 11.8 7.7 3.8 3.8 11.9 8.3
GARLIAVAO1 19.8 24.9 22.5 17.1 151 26.5 21.1
GARLIAVAQ02 145 16.2 11.3 8.0 7.7 16.3 12.5
GARLIAVAO3 10.6 13.7 9.8 8.1 7.0 14.9 10.5
GRIGISKESO1 435 49.1 48.9 19.8 154 52.8 40.3
GRIGISKESO02 10.3 8.7 8.3 5.7 4.5 11.3 8.2
GRIGISKESO03 11.2 10.0 8.1 7.7 6.3 12.0 9.2
IGNALINAO1 12.1 15.5 12.9 10.4 10.1 16.1 12.7
IGNALINAO2 8.6 8.8 8.2 8.3 6.8 9.7 8.5
IGNALINAO3 4.4 8.2 5.8 4.4 3.9 8.6 5.7
JONAVAO1 25.7 31.8 29.8 26.1 23.0 323 28.3
JONAVAO2 11.5 12.7 9.9 7.1 6.4 14.0 10.3
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SVENCIONYSO01 10.0 13.3 13.6 10.0 8.7 152 11.7
SVENCIONYS02 7.0 7.8 5.0 3.1 3.0 8.0 5.7
SVENCIONYSO03 8.8 7.1 4.9 5.0 4.2 8.8 6.1
TAURAGEO1 30.8 36.1 35.2 35.3 30.6 38.7 34.4
TAURAGEO02 15.8 17.4 11.6 12.2 104 17.5 14.2
TAURAGEOS 13.8 15.6 9.5 5.8 49 16.2 11.2
TELSIAIOL 28.1 27.4 27.8 30.4 252 304 28.1
TELSIAIO2 12.5 13.6 9.8 6.4 52 146 10.5
TELSIAIO3 6.3 6.4 4.5 2.1 1.9 8.2 4.8
TRAKAIO1 22.6 27.1 29.7 28.0 19.7 36.3 26.8
TRAKAIO2 10.6 9.1 7.1 5.8 53 11.0 8.1
TRAKAIO3 10.4 8.8 6.3 5.0 39 119 7.6
UKMERGEO1 16.3 18.8 18.0 16.2 149 21.0 17.4
UKMERGEO02 9.7 11.2 7.8 5.2 44 120 8.4
UKMERGEO3 10.0 12.4 15.9 5.6 50 231 10.9
UTENAO1 25.0 30.1 24.2 27.5 234 33.8 26.7
UTENAO2 10.5 10.6 7.8 6.6 6.1 11.0 8.9
UTENAO3 13.1 14.9 9.6 59 54 16.0 10.9
VARENAO1 13.8 13.7 135 6.5 6.3 15.0 11.8
VARENAOQO2 9.9 9.4 8.0 5.4 4.7 10.6 8.2
VARENAO3 115 13.0 111 10.0 8.7 133 11.4
VIEVISO1 31.7 34.3 36.0 32.2 247 39.6 33.5
VIEVIS02 13.8 16.3 141 9.8 77 179 135
VIEVISO03 9.1 8.1 7.4 5.0 43 101 7.4
VILKAVISKIS01 13.7 18.1 14.0 12.7 124 187 14.6
VILKAVISKIS02 11.4 13.9 9.1 7.3 6.5 147 10.4
VILKAVISKIS03 10.2 14.6 9.3 5.7 51 151 9.9
VISAGINASO1 11.4 13.3 12.5 8.1 7.3 164 11.3
VISAGINASO02 12.7 9.8 7.4 5.6 56 131 9.3
VISAGINASO3 6.4 4.4 2.7 2.6 21 8.6 4.2
ZARASAIO1 20.8 11.7 10.8 7.0 6.2 211 12.6
ZARASAIO2 9.5 8.3 6.5 6.5 11.2 8.1
ZARASAIO3 6.9 8.2 6.6 4.2 4.2 8.2 6.8
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Fig. 38. Seasonal variation of meaitrogen dioxide concentrations at site-specifieaarin

towns of zone during the period from 3 November®@fi4 July 2011
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Benzene

For the entire study period (3 November 2010 talg 2011), the annual mean values

for the benzene ranged from 1.3 to BgIm® depending on the city and they did not exceed
the upper assessment threshold value ofy@/n° at all sites in the Zone (Fig9. The
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highest annual mean benzene concentrations wersuneglat sites near to street with
intensive vehicles flow or in a residential areaTatrag0l1 (3,1ug/m°), Taurage 02 (2.6
ug/m’), Taurage 03 (3.4g/m°), TelsiaiOl (2.71g/m’), Plunge01 (2.519/m%), Plunge 02 (2.4
ng/m*) and Garliava0Ol (3.ig/m’). The annual average benzene concentrationsest isit
Klaipeda, Panevezys and Siauliai were in the rédruge 2.0ug/m’to 3.5pg/m".
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Fig. 39. Annual mean concentrations of benzenkearzbne for the study period from 3

November 2010 to 4 July 2011.
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Data indicate (Figs. 40, 41) that benzene conceoriaduring the first study period
(3 November — 1 December 2010) were below the loi@dr png/m®) assessment threshold
value and ranged between Lu@/m® and 1.8pug/m® at all sites in Klaipeda, while in
Panevezys and Siauliai benzene concentrations dang@ 1.4pg/m® to 3.8pg/m*and from
1.3pug/m® to 3.8pg/m’, respectively. During autumn, mean concentratigfrtsenzene were in
the range of 2.3 —3.8g/m’ in residential area at sites Panevezys06, Pans®@ézy
Panevezys09, Siauliai06, Siauliai09, Siauliaillz®kiai, Telsiai, Taurage, Plunge, Birzai,
Raseiniai, N. Akmene and Skuodas. Benzene contienisaat traffic-exposed sites exceeded
the lower (2.0ug/m’) assessment threshold value, but did not achithedpper (3.5.9/m°)
assessment threshold value in towns Alytus, Mapjaley Utena, Telsiai, Taurage, Plunge,
Kursenai, Joniskis, Kelme, Skuodas, Salcininkai ¥meVis. In the wintertime (6 January— 3
February 2011), benzene concentrations were eWdeigher than that in autumn and were
above the lower (2.Qug/m’) assessment threshold value almost at all sitezoite. The
highest values of benzene were measured at ongptrarexposed site in Panevezys12 (3.9
ug/m®) and at two sites in residential area Panevez{s®§:g/m’) and Taurage (6.4g/m").
Generally, during spring study (25 March — 22 A@@l11), mean concentration of benzene
almost at all sites was below 216/m® (i.e.the lower assessment threshold value), but it was
exceeded at the sites Panevezys06 (@/@7), Siauliai04 (2.1ug/m’) and Siauliaios (2.1
ug/m’). Mean concentration of benzene for the spring@eaanged between the lower (2.0
ug/m®) and upper (3.5ug/m®) assessment threshold values at sites in Taufgege,
Rokiskis, Garliava, Raseiniai, Lentvaris, Kelme &adasai. Mean concentrations of benzene
during the summer period (6 June — 4 July 2011 eveagnificantly lower (about 50 —80 %)
when those measured in winter and did not exceedother assessment threshold value of
2.0 pg/m® (Figs. 40, 41). The exception was in traffic-exgmarea at sites Siauliail0 (2,6
ng/m*), Lentvaris (2,6ug/m°) and Pasvalys (3,fig/m®). On the whole, the highest benzene
concentrations were measured at several sitesidergtial area during winter. Therefore, it
can be as the result of incomplete combustion efsfduring the heating season in residential
area.

Table 29. Statistics for the benzene atmosphemceamrations in Klaipeda, Panevezys and
Siauliai during the period (3 November 2010 — 4/ A@11)

Benzene concentrationpg/m®

Site code Address
Autumn Winter  Spring Summer min  max Mean
KLAIPEDAOL Molo g. 2 1.6 2.3 1.4 06 05 26 15
KLAIPEDAO2 Liepojos g. P. Lideikio g. 15 2.3 1.4 1.2 1.0 24 16
KLAIPEDAO3 Kretingos g. 4 1.2 2.8 2.0 1.4 1.2 29 1.9
KLAIPEDAO5  Sportininky g. Stadiono g. 1.6 2.5 1.9 1.8 15 25 20
KLAIPEDAO7 Smiltelés g |. Simonaitytés g. 1.4 1.7 1.4 09 09 18 14
KLAIPEDAO8  Tilty g. Turgaus g. 1.3 2.0 1.3 0.8 0.7 21 1.3
KLAIPEDA10 Taikos pr. 52 1.4 1.8 1.2 1.4 05 23 1.4
KLAIPEDA12  Statybininky g. Silutés pl. 1.4 2.0 1.4 1.0 09 21 14
Vilniaus g. J. Basanavi€iaus
PANEVEZYSO01 g. 1.9 2.9 1.7 1.1 1.0 33 1.9
PANEVEZYS02 Dariaus ir Giréno g 15A 1.4 2.0 1.1 07 07 24 13
PANEVEZYS03 Elektros g. 4 15 2.8 1.4 0.7 0.6 3.1 1.6
J. Janonio g. prie duonos
PANEVEZYS04 kepyklos 1.8 25 1.3 09 04 33 16
Pusyno g. Bijiny g. RoZzyno
PANEVEZYS06 mikrorajonas 3.8 55 2.8 0.7 0.6 5.6 3.2
PANEVEZYS07 Vytauto g. Aukstaiciy g. 20 3.5 1.8 07 06 36 20
Paplentés g. Didzioji g.
PANEVEZYS09 Stanidnuose 2.3 2.9 1.8 0.6 04 3.2 1.9
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PANEVEZYS12 PuSaloto g. Raginény g. 1.8 3.9 21 0.8 0.5 46 2.2
SIAULIAI02  Ausros al. Tilzés g. 2.0 25 1.6 0.9 09 27 1.7
SIAULIAI04  Zeimiy g. Rasos g. Audrosg. 1.7 2.6 21 07 06 29 18
SIAULIAIO6 Misko g. prie Vijolés upés 3.8 4.0 21 1.1 05 43 2.6
SIAULIAI0O8  Tilzés g. Aukstabalio g. 2.0 2.2 15 1.2 07 25 17
SIAULIAIO9 K. Donelai¢io g. Silény g. 2.6 3.2 1.9 0.7 04 3.6 2.1
SIAULIAI10 Pramonés g. Metalisty g. 1.7 2.4 15 2.6 11 26 20
SIAULIAILL Saukény g. Alksniy g. 2.8 4.3 1.9 0.9 08 44 25
SIAULIAI12 Prociiny g P. Motiekaicio g. 1.3 2.1 1.3 05 04 23 1.3

Table 30. Statistics for the benzene atmosphemceamtrations in towns of zone during the
period from 3 November 2010 to 4 July 2011

Benzene concentrationpg/m®

Site code
Autumn Winter Spring Summer min  max Mean
ALYTUSO1 1.35 2.34 1.01 1.15 236 0.54 1.46
ALYTUSO02 1.55 2.33 1.01 1.04 235 0.44 1.48
ALYTUSO3 241 2.97 1.59 1.28 3.31 0.77 2.06
ALYTUSO04 2.35 3.44 1.43 0.79 3.68 0.52 2.00
ANYKSCIAIO1 1.65 2.29 1.50 1.39 2.69 1.27 1.71
ANYKSCIAIO2 1.60 2.94 1.45 0.69 3.07 0.67 1.67
ANYKSCIAIO3 1.40 2.90 1.41 0.57 3.05 0.51 1.57
BIRZAIOL 2.70 3.69 1.71 0.62 4,18 0.48 2.10
BIRZAIO2 2.60 3.88 1.98 0.74 3.97 0.70 2.30
BIRZAIO3 1.60 2.57 1.19 0.54 290 0.46 1.47
DRUSKININKAIO1 1.35 2.57 1.42 0.65 259 0.46 1.50
DRUSKININKAIO2 2.05 2.93 1.49 1.26 3.15 1.00 1.93
DRUSKININKAIO3 1.70 2.13 0.90 1.64 2.46 0.80 1.59
ELEKTRENAIOL 1.20 1.92 0.99 1.08 2.04 0.49 1.31
ELEKTRENAIO2 1.90 1.68 1.23 0.52 1.90 042 1.25
ELEKTRENAIO3 1.65 1.86 1.07 0.95 220 0.61 1.38
GARGZDAIO1 1.70 2.56 1.67 0.84 2.70 0.57 1.69
GARGZDAIO2 2.05 3.42 1.92 0.75 3.72 0.49 2.04
GARGZDAIO3 1.10 2.35 1.55 0.61 243 0.61 1.51
GARLIAVAO1 3.05 5.04 2.47 1.61 519 1.02 3.04
GARLIAVAO2 2.50 3.61 1.58 1.10 3.74 1.00 2.20
GARLIAVAO03 1.30 2.79 1.23 0.47 294 0.42 1.45
GRIGISKESO1 1.70 2.31 1.56 1.81 2.67 1.38 1.85
GRIGISKESO02 1.35 2.02 141 0.56 2.04 0.46 1.33
GRIGISKESO03 1.15 2.07 1.23 0.56 211 0.44 1.25
IGNALINAO1 1.65 1.71 1.65 0.77 291 0.50 1.44
IGNALINAO2 1.60 1.78 1.09 0.84 240 0.75 1.33
IGNALINAO3 1.20 2.74 1.22 1.08 295 0.68 1.56
JONAVAO1 1.65 2.90 1.40 1.15 2.92 0.96 1.78
JONAVAQO2 1.30 2.42 1.12 0.58 247 0.47 1.39
JONAVAO3 1.25 2.40 1.22 0.56 243 0.38 1.36
JONISKISO01 2.15 3.34 1.71 0.47 3.49 0.40 1.92
JONISKIS02 1.45 2.53 1.29 0.66 254 0.37 1.48
JONISKIS03 1.60 1.86 1.15 1.23 2.20 0.70 1.50
JURBARKASO1 2.15 3.57 2.20 1.83 3.75 0.74 2.44
JURBARKASO02 1.15 2.25 1.40 0.93 241 0.88 1.43
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JURBARKASO03 1.40 2.49 1.27 0.45 259 040 1.40
KAISIADORYSO01 1.55 2.78 1.24 0.76 280 0.62 1.58
KAISIADORYS02 2.00 3.22 1.50 1.26 3.26 0.89 1.99
KAISIADORYS03 1.15 1.82 0.96 1.19 194 051 1.28
KALVARIJAO1 2.40 3.04 1.43 0.86 3.29 0.76 1.93
KALVARIJAQO2 1.85 2.88 1.29 1.25 290 0.53 1.82
KALVARIJAQ3 1.25 1.98 1.02 1.09 207 090 1.33
KAZLU RUDAO1 2.15 3.15 1.56 1.09 3.31 0.59 1.99
KAZLU RUDAO2 1.90 3.27 1.50 0.86 3.28 0.49 1.88
KAZLU RUDAO3 1.45 2.70 1.31 0.53 291 0.48 1.50
KEDAINIAIO1 1.45 251 1.36 0.56 2.68 0.43 1.47
KEDAINIAIO2 1.55 3.20 1.52 1.92 359 043 2.05
KEDAINIAIO3 1.95 4.29 2.11 0.91 527 079 232
KELMEO1 2.80 3.52 241 0.99 423 084 243
KELMEO2 1.75 2.68 1.75 0.56 280 044 1.69
KELMEO3 1.90 2.90 1.26 0.86 290 0.78 1.56
KRETINGAO1 2.40 3.15 191 0.57 320 047 201
KRETINGAO2 2.45 3.15 2.02 0.65 3.59 014 2.07
KRETINGAO3 1.50 3.10 1.53 0.77 3.40 0.62 1.79
KUPISKISO1 2.05 3.50 1.89 1.16 3.69 090 215
KUPISKIS02 1.15 2.14 112 0.65 2.17 0.57 1.27
KUPISKIS03 1.40 2.46 1.16 0.50 2.73 0.40 1.38
KURSENAIO1 2.60 4.19 2.20 0.65 438 061 241
KURSENAIO2 1.70 2.88 1.83 0.81 290 0.71 1.80
KURSENAIO3 1.50 2.44 1.27 0.67 258 0.51 1.47
KYBARTAIO1 1.45 2.56 1.46 0.97 262 0.78 1.61
KYBARTAIO2 2.15 3.20 1.37 0.91 340 0.71 191
KYBARTAIO3 1.80 4.67 1.76 0.83 480 048 2.26
LAZDIJAIOL 1.90 3.47 1.53 1.05 3.60 055 1.99
LAZDIJAIO2 1.35 2.82 1.34 0.57 290 048 1.52
LAZDIJAIO3 1.20 2.43 1.08 0.75 257 056 141
LENTVARISO1 1.90 2.65 2.10 2.57 413 100 2.30
LENTVARIS02 2.35 4.06 2.77 0.82 470 0.67 250
LENTVARISO03 1.20 2.42 1.27 0.52 263 051 1.35
MARIJAMPOLEO1 2.30 3.77 1.60 0.96 3.80 0.60 2.16
MARIJAMPOLEO2 2.30 5.00 1.85 1.09 509 0.63 2.56
MARIJAMPOLEO3 2.00 3.25 1.58 0.97 350 0.71 1.95
MARIJAMPOLEO4 1.30 2.80 1.09 0.81 2.80 0.66 1.50
MAZEIKIAIO1 2.60 2.66 1.56 1.30 350 089 2.03
MAZEIKIAIO2 2.10 2.63 1.48 1.01 3.14 0.91 1.80
MAZEIKIAIO3 2.20 2.65 1.22 0.61 3.20 059 1.67
MOLETAIO1 1.85 3.53 1.95 1.01 3.69 090 2.09
MOLETAIO2 1.30 2.30 1.27 0.68 230 0.58 1.39
MOLETAIO3 1.85 3.70 1.74 0.52 425 0.39 1.95
N AKMENEO1 1.45 2.17 1.36 0.61 219 0.53 1.40
N AKMENEO2 1.65 2.72 1.58 0.89 285 0.78 1.71
N AKMENEO3 2.70 4.27 1.84 0.60 441 048 235
NEMENCINEO1 1.75 2.66 1.63 1.31 2.66 0.70 1.72
NEMENCINEO2 1.65 2.53 1.55 1.34 2.60 0.49 1.77
NEMENCINEO3 1.85 2.72 1.69 0.74 295 0.68 1.75
PABRADEO1 2.05 2.97 1.62 1.45 3.17 074 202
PABRADEO2 1.55 1.93 1.04 0.61 2.20 0.35 1.28
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PABRADEO3
PAKRUQOJISO1
PAKRUOJIS02
PAKRUQOJIS03
PALANGAO1
PALANGAO2
PALANGAQ3
PASVALYS01
PASVALYSO02
PASVALYSO03
PLUNGEO1
PLUNGEO2
PLUNGEO3
PRIENAIO1
PRIENAIO2
PRIENAIO3
RADVILISKISO1
RADVILISKIS02
RADVILISKIS03
RASEINIAIO1
RASEINIAIO2
RASEINIAIO3
ROKISKISO1
ROKISKIS02
ROKISKIS03
SAKIAIOL
SAKIAIO2
SAKIAIO3
SALCININKAIO1
SALCININKAIO2
SALCININKAIO3
SILALEO1
SILALEO2
SILALEO3
SILUTEO1
SILUTEO2
SILUTEO3
SIRVINTOSO01
SIRVINTOSO02
SIRVINTOSO03
SKUODASO1
SKUODASO02
SKUODASO3
SVENCIONELIAIO1
SVENCIONELIAIO2
SVENCIONELIAIO3
SVENCIONYSO01
SVENCIONYS02
SVENCIONYSO03
TAURAGEO1
TAURAGEO02
TAURAGEO3

1.60
1.65
2.25
2.45
1.30
1.70
1.20
1.80
1.85
1.40
2.80
3.00
1.55
2.10
1.45
2.00
2.05
1.85
1.60
1.80
2.65
1.70
1.35
2.70
2.05
1.50
1.55
1.60
2.40
2.01
1.65
1.71
141
1.54
191
1.92
1.48
1.54
1.45
1.75
2.39
2.35
1.70
1.60
1.60
1.20
1.50
1.10
0.95
3.05
2.95
3.80

2.39
2.81
3.86
3.37
2.23
2.20
1.62
3.26
3.44
2.22
3.79
3.79
2.42
3.19
2.64
3.95
2.96
2.47
2.39
3.89
4.38
3.03
1.97
3.51
3.76
3.05
2.81
281
3.49
2.84
3.23
3.44
1.98
2.42
2.85
3.76
251
2.51
2.19
2.50
2.64
2.55
2.27
2.90
2.60
1.90
1.90
2.45
2.05
5.05
4.71
6.11

1.74
1.76
2.21
1.79
1.36
1.24
0.93
1.53
1.57
1.21
2.49
2.26
1.20
1.61
1.48
1.67
1.68
1.27
1.45
2.25
2.63
1.48
1.30
2.09
2.70
1.37
1.20
1.22
2.47
1.52
1.52
1.99
1.16
1.18
1.68
1.78
1.26
1.34
1.01
1.18
1.48
1.52
1.48
1.72
2.35
1.00
1.55
2.00
1.12
2.68
1.76
2.78

1.37
0.77
0.55
0.98
1.24
0.68
1.75
3.10
1.03
0.97
0.82
0.71
1.07
1.29
1.01
1.18
0.97
0.80
0.83
0.83
0.72
0.47
1.12
0.71
0.72
0.90
0.79
0.93
1.06
0.48
0.85
0.68
0.52
0.46
1.10
0.87
0.70
0.79
0.87
0.45
1.05
0.68
0.80
0.91
151
0.86
0.79
0.96
0.63
1.54
1.01
0.79

2.58
2.94
4.01
3.45
2.34
2.40
1.90
5.59
3.71
2.69
4.20
3.98
2.72
3.31
2.65
4.38
3.07
2.89
2.45
4.05
4.89
3.04
1.98
3.89
3.89
3.12
2.89
291
3.92
2.84
3.23
4.20
2.22
2.55
3.29
3.95
281
2.79
2.27
2.61
3.10
2.80
2.37
3.20
2.70
2.20
2.00
2.70
2.10
6.26
5.60
6.82

0.42
0.51
0.45
0.95
0.64
0.67
0.80
0.62
0.85
0.43
0.75
0.58
0.47
0.49
0.65
0.88
0.61
0.54
0.74
0.80
0.68
0.38
1.00
0.58
0.62
0.58
0.45
0.73
0.73
0.48
0.85
0.65
0.40
0.41
1.05
0.61
0.43
0.56
0.70
0.42
0.69
0.62
0.78
0.70
0.60
0.50
0.60
0.80
0.40
1.28
0.87
0.71

1.77
1.75
2.22
2.15
1.53
1.46
1.37
2.42
1.97
1.45
2.48
2.44
1.56
2.05
1.64
2.20
191
1.60
1.57
2.19
2.60
1.67
1.43
2.25
231
1.70
1.59
1.64
2.34
1.89
1.74
1.95
1.27
1.40
1.88
2.09
1.49
1.54
1.38
1.47
1.89
1.78
1.56
1.81
2.01
1.24
1.44
1.70
1.19
3.08
2.61
3.37
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TELSIAIOL 3.35 3.45 2.07 0.89 4.40 0.89 2.66
TELSIAIO2 3.15 3.34 1.70 0.54 4,20 0.49 2.18
TELSIAIO3 1.50 1.85 1.37 0.74 2.20 0.30 1.37
TRAKAIO1 1.40 2.67 1.86 0.98 279 0.84 1.78
TRAKAIO2 1.35 2.15 1.12 1.42 240 0.44 1.51
TRAKAIO3 1.35 1.86 1.17 151 258 0.44 1.47
UKMERGEO1 2.00 3.67 1.99 0.77 3.88 0.68 211
UKMERGEOQ2 1.65 2.95 1.73 0.80 3.13 0.78 1.78
UKMERGEOQ3 1.70 3.30 1.61 0.91 3.33 0.75 1.88
UTENAO1 2.25 3.51 1.82 1.11 351 1.07 2.17
UTENAO2 1.30 2.52 1.26 0.66 2.62 0.53 1.43
UTENAO3 2.80 4.18 241 0.57 5.13 0.44 2.49
VARENAOQO1 1.80 2.77 1.60 0.94 2.81 0.90 1.78
VARENAO2 1.80 2.70 1.27 1.01 2.74 0.57 1.70
VARENAOQO3 1.35 2.68 1.06 0.82 290 0.79 1.48
VIEVISO1 2.12 2.46 1.82 0.52 250 0.46 1.63
VIEVIS02 1.40 2.13 1.35 0.90 2.28 0.44 1.44
VIEVISO03 1.40 1.92 1.20 0.59 2.12 0.40 1.27
VILKAVISKISO1 1.95 3.67 1.74 1.32 3.77 0.56 2.17
VILKAVISKIS02 1.50 2.96 1.20 1.23 301 111 1.72
VILKAVISKIS03 2.30 3.55 1.45 0.92 3.58 0.45 2.05
VISAGINASO1 1.06 1.57 0.82 0.84 1.70 0.78 1.07
VISAGINASO2 0.98 1.36 1.09 0.65 1.38 0.65 1.07
VISAGINASO3 0.91 1.39 0.74 1.08 1.79 0.37 1.03
ZARASAIOL 1.52 2.02 1.15 0.57 209 051 1.31
ZARASAIO2 1.23 1.25 0.81 1.50 0.57 1.10
ZARASAIO3 2.13 3.56 2.75 0.76 3.71 0.76 2.52
—— Autumn —e— Winter —— Spring —&— Summer
‘g 60 - —_LV UAT LAT
2 50 A —
§ 401 A /x\ A .
5 /A ARSI
<] —a = = 2
§ 1.0 | :::
g 0.0 P B B B e B o e B —
Transport Residential ecreatior,
suburban|

Fig. 40. Seasonal variation of mela@nzene concentrations at site-specific areasaip#tla,
Panevezys and Siauliai during the period from 3é¥aver 2010 to 4 July 2011
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Fig. 41. Seasonal variation of mela@nzene concentrations at site-specific areaswngaf

Zone during the period from 3 November 2010 tolg 2011
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Comparison diffusive samplers and continuous measements of sulfur dioxide and

nirogen dioxide concentrations

Study period Klaipdos_Silutes Diffusive Difference
pl. OKTS data samplers data relative, %
Sulfur dioxide, pg/m®
2010.11.03-2010.11.17 1.0 1.7 73
2010.11.17-2010.12.01
2011.01.06-2011.01.20 2.3 1.7 -25
2011.01.20-2011.02.03 2.9 1.0 -65
2011.03.25-2011.04.08 5.4 1.0 -82
2011.04.08-2011.04.22
2011.06.06-2011.06.20 5.0 1.3 -74
2011.06.20-2011.07.04 2.3 1.2 -49
Mean 4 seasons 3,2 15 -52
Nitrogen dioxide, pg/m?
2010.11.03-2010.11.17 21.0 23.6 12
2010.11.17-2010.12.01 223 25.4 14
2011.01.06-2011.01.20 24.7 24.7 0
2011.01.20-2011.02.03 26.0 29.7 14
2011.03.25-2011.04.08 238 27.8 17
2011.04.08-2011.04.22 31.0 33.4 8
2011.06.06-2011.06.20 22.4 26.7 19
2011.06.20-2011.07.04 18.1 24.7 37
Mean 4 seasons 23.7 27.0 14
Study period Panevezys_Centras  Diffusive Difference
OKTS data samplers data relative, %
Nitrogen dioxide, pg/m®
2010.11.03-2010.11.17 7.3 13.4 83
2010.11.17-2010.12.01 17.7 19.4 9
2011.01.06-2011.01.20 20.1 18.0 -10
2011.01.20-2011.02.03 16.0 15.6 -3
2011.03.25-2011.04.08 15.3 13.7 -11
2011.04.08-2011.04.22 19.2 16.3 -15
2011.06.06-2011.06.20 8.2 12.3 50
2011.06.20-2011.07.04 7.7 12.7 65
Mean 4 seasons 13.9 15.2 9
Study period Siauliai OKTS data Diffusive Difference
samplers data relative, %
Nitrogen dioxide, pg/m®
2010.11.03-2010.11.17 20.3 27.3 34
2010.11.17-2010.12.01 26.8 26.9 0
2011.01.06-2011.01.20 20.9 29.1 39
2011.01.20-2011.02.03 16.8 25.7 53
2011.03.25-2011.04.08 19.9 25.7 29
2011.04.08-2011.04.22 26.5 29.5 12
2011.06.06-2011.06.20 22.9 32.9 44
2011.06.20-2011.07.04 17.4 25.1 44
Mean 4 seasons 21.4 27.8 30
Study period Jonava Diffusive Difference
OKTS data samplers data relative, %
Nitrogen dioxide, pg/m?
2010.11.03-2010.11.17 7.8 12.8 64
2010.11.17-2010.12.01 7.7 11.2 45
2011.01.06-2011.01.20 8.5 14.1 65
2011.01.20-2011.02.03 9.2 16.0 74
2011.03.25-2011.04.08 10.5 11.7 11
2011.04.08-2011.04.22 12.4 12.5 1
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2011.06.06-2011.06.20 8.9 9.5 7
2011.06.20-2011.07.04 6.6 7.3 10
Mean 4 seasons 9.0 11.9 32
Study period Mazeikiai OKTS Diffusive Difference
data samplers data relative, %
Nitrogen dioxide, pg/m®
2010.11.03-2010.11.17 7.9 25 -68
2010.11.17-2010.12.01 12.3 4.4 -64
2011.01.06-2011.01.20 7.9 42 -47
2011.01.20-2011.02.03 2.6 4.9 85
2011.03.25-2011.04.08 4.1 3.2 -23
2011.04.08-2011.04.22 11.3 2.1 -81
2011.06.06-2011.06.20 5.3 1.3 -76
2011.06.20-2011.07.04 3.2 15 -53
Mean 4 seasons 6.8 3.0 -56
Study period Kedainiai OKTS Diffusive Difference
data samplers data relative, %
Nitrogen dioxide, pg/m®
2010.11.03-2010.11.17 6.4 3.0 -53
2010.11.17-2010.12.01 8.5 3.4 -60
2011.01.06-2011.01.20 11.9 3.7 -69
2011.01.20-2011.02.03 9.3 27 71
2011.03.25-2011.04.08 6.6 1.4 -79
2011.04.08-2011.04.22 12.1 0.8 -93
2011.06.06-2011.06.20 6.7 1.1 -84
2011.06.20-2011.07.04 4.8 1.3 -73
Mean 4 seasons 8.3 2.2 -74
Conclusions

The mean concentrations séilfur dioxide in zone during the study period did not
exceed the annual limit value of 2Qu§/m® and were below the lower assessment threshold
value of 8.0ug/n.

The mean annual concentrationsngfogen dioxide in zone during the study period
were in the range from 3p&/m*to 59.6ug/m°.

1) The mean concentrations N, exceeded the annual limit value of 4g/m® at three
sites with the intensive traffic flow in KlaipedaOklaipeda09, Klaipedall and at the
site Grigiskes01, located near to highway Al.

2) The mean concentrations N, exceeded the NQupper assessment threshold value
(32 ug/m3) at four sites: Taurage01, Vievis01, Klaipezie8iauliai02.

3) The mean concentrations WO, ranged between the lower (26/m3) and upper (32
ug/m3) assessment threshold values at eleven sKéspeda02, KlaipedaO7,
Klaipeda08, Panevezys01, Mazeikiai02, KedainiaiDdsiaiOl, Jonava0l, TrakaiO1,
UtenaOl, Kedainiai03.

The mean concentrations benzenein the zone during the study period did not
exceed the annual limit value of 5.0 pd/for the human health. Benzene concentrations
varied between the lower (2.0 pgjrand upper (3.5 pgffhassessment threshold values of at
fifteen sites in the zone: Klaipeda05, Panevezysathevezys07, Panevezysl2, SiauliaiO6,
Siauliai09, SiauliailO, Siauliaill, TaurageOl, Bma02, Taurage03, Telsiai0l, Plunge01,
Plunge02 and GarliavaO1l.
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4.4 The assessment of airborne pollutants: nitrogedioxide, sulfur dioxide and volatile
organic compounds distribution of average concentitgons in EMEP network

4.4.1 The location of diffusive samplers in EMEP rtevork
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4.4.2 Coordinates of study places and data capture EMEP network

Table 31. Data capture (%) in EMEP netwdfk’ (not measurejl

Site . : Coordinates (LKS-94) Data capture, %
code Site location X v NO, SO, LOJ O3
Palanga, pietih Palangos m.,
FO1 dalis, miSke uz kop Klaipédos apskr. 315777 6201241 100 100 100 100
Neringa,i SV nuo Neringos m.
F02 Pervalkos Klaipédos apskr. 315342 6151239100 100 88 100
NarvydZig k.,
pasienyje prie Skuodo sen., Skuodo
FO3 Latvijos r. Sav. 349970 6244930 88 100 100 -
Baltmiskiy k., i V Sateiki; sen.,
Fo4 nuo Aleksandravo Plungss r. Sav. 349969 6201240 100 100 100 -
Tvaskuiy k., P Swek3nos sav.,
FO5 nuo Svksnos Silutes r. Sav. 349969 6151230100 100 100 100
Usény sen., Silus r.
FO06 Karceviski k., Sav. 349970 6118878 100 100 100 100
Reivytiy sen.,
FO7 Buknadiy k., Mazeikiy r. Sav. 399980 6251251 100 100 100 100
VieSveny sen.,
Fo8 Ruigny k., TelSiy r. Sav. 399979 6201240 100 100 100 -
Upynos sen., Silas
F09 Paezerio k., r. Sav. 399980 6151230 100 100 100 -
Viesvilés sen.,
F10 Kalveli k., Jurbarko r. Sav. 399980 6103073100 100 100 100
Kybarty sen.,
F11 Matlaukio k., Vilkaviskio r. Sav. 415251 6051209 100 100 88 100
Zvelgaktiy k., iV
nuo kaimo, link Zagaes sen.,
F12 Latvijos Joniskio r. Sav. 449984 6248737 100 88 75 -
Siauliy kaimigkoji
F13 Kupriy k., sen., Siaulj r. Sav. 449990 6201240 100 100 88 100
Siluvos sen.,
F14 Varkali k., Raseini r. Sav. 449990 6151230 88 100 100 100
Jotijos k., Plok&iy sen., Saki
F15 (vienkiemiai) r. Sav. 449990 6101220 100 100 100 -
Gizy sen.,
F16 Senkiski k., Vilkaviskio r. Sav. 449990 6051210 100 100 100 -
Senyuy Alksnény k., Sangfidos sen.,
F17 (vienkiemiai) Kalvarijos Sav. 449990 6014298 100 100 100 100
Kuciunu sen.,
F18 Akmeni k., Lazdijy r. Sav. 466590 6001201 100 100 100 -
Zeimelio sen.,
F19 Gerdiy k., Pakruojo r. Sav. 500000 6244018100 100 88 100
Klovainiy sen.,
F20 Laipuski k., Pakruojo r. Sav. 500000 6201240 100 100 75 -
Surviliskio sen.,
F21 UZugs k., Kédainiy r. Sav. 500000 6151230 88 100 100 -
Pakalniski k., Lapiu sen., Kauno r.
F22 vienkiemis Sav. 500000 6101220 88 88 100 88
Balbieriskio sen.,
F23 Narav k., Prieny r. Sav. 500000 6051210 88 100 88 100
Merkinés sen.,
F24 Kudeény k., Varénos r. Sav. 500000 6001200 100 100 100 -
Svendubis k.,i P Viesiany sen.,
F25 nuo kaimo link Druskininky sav. 500000 5976636 100
121
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Ratnyios k. 100 100 100
Nemurelio Nemurelio
Radviliskio gyv.,i V Radviliskio sen.,
F26 nuo gyvenviets Birzy r. Sav. 550010 6251250 100 100 100 -
Vabalninko sen.,
F27 Palaimos k., Birzy r. Sav. 550010 6201240 100 100 100 100
Mickaniskiy k., 1 PR Traupio sen.,
F28 nuo Traupio k. AnykSEiy r. Sav. 550010 6151230 50 75 75 -
Gelvony sen.,
F29 Neveroni k., Sirvinty r. Sav. 549927 6101220 100 100 100 -
Traky sen., Tralgr.
F30 Stanislaviski k., Sav. 550010 6051210 100 100 100 100
Vydeniy sen.,
F31 Senkonj k., Varénos r. Sav. 550010 6001200 100 100 100 100
Juodups sen.,
F32 Onuskio k., Rokiskio r. Sav. 600016 6223500 100 100 100 -
Paiisniy k., i pietus
nuo Rokiskio, prie
kelio Kupiskis-
F33 Obeliai Rokiskio r. Sav. 600020 6201240100 100 100 -
Utenos miesto Utenos sen., Utenos
F34 pietirgje dalyje r. Sav. 600020 6151230 100 100 100 100
Suzioni; sen.,
F35 Suzioni k., Vilniaus r. Sav. 600020 6101220 100 100 100 -
Mirininky k., prie
kelio A3 Minsko Rukainiy sen.,
F36 kelio Vilniaus r. Sav. 600020 6051210 100 100 100 100
Dievenisks, P link
Baltarusijos nuo DieveniSki en.,
F37 miestelio Sakininky r. Sav. 600020 6003456 100 100 100 -
Kumpuasiy k., i SV Turmanto sen.,
F38 nuo Turmanto Zaragi r. Sav. 650028 6176779 100 100 100 -
Rim&s miestelis]
R nuo miestelio — Rim&s sen.,
F39 link Baltarusijos Ignalinos r. Sav. 660620 6151222 100 100 100 -
Ropiskes k., link Stranakio sen.,

F40 sienos su Baltarusija Svergioniu r. Sav. 642280 6101218 100 100 100 100
All documentation of placement, shipping of diffusisamplers are presentediinnex |I.
Photographic documentation of the sampling locasqoresented iAnnex Il.

The protocols of chemical analysis are presentéhimex Ill .
Raw data are presentedAnnex IV.
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4.4.3 Summary results of air monitoring by passiveamplers in EMEP network
Table 32. Sulfur dioxide concentrations in in EMB&Rwork for the study period from 3 November 2@d4@ July 2011

Coordinates (LKS-94) SO, concentration, pg/m®
Site code|
Address X v 2010.11.03-‘2010.11.17- 2011.01.06-2011.01.20-[2011.03.25-2011.04.08-2011.06.06-2011.06.20-
2010.11.17 [2010.12.01 |2011.01.20 |2011.02.03 |2011.04.08 [2011.04.22 |2011.06.20 [2011.07.04
FO1 Palanga, pietiné dalis, miSke uz kopy Palangos m., Klaipédos apskr. 315797 6201542 1.8 1.2 0.4 0.5 3.2 0.9 0.4
||F02 Neringa, | SV nuo Pervalkos Neringos m. Klaipédos apskr. 315234 6151396 1.5 1.3 0.8 1.1 0.5
||FO3 Narvydziy k., pasienyje prie Latvijos Skuodo sen., Skuodo r. Sav. 349696 6243766 1.8 0.5 2 0.5 0.5 2.0 0.9
||FO4 Baltmiskiy k., | V nuo Aleksandravo Sateikiy sen., Plungés r. Sav. 350653 6201082 1.6 0.9 1.9 2.2 0.8 1.8 0.8
||F05 Tvaskugiy k., j P nuo Svéksnos Svéksnos sav., Silutés r. Sav. 350039 6151220 2.8 6.3 1.6 0.6 1.7 6.6
[Fos Karceviskiy k., Useny sen., Silutés r. Sav. 349828 | 6119708 17 12 2 0.7 25 13
[Fo7 Buknaiciy k., Reivy&iy sen., Mazeikiy r. Sav. 399906 | 6251421 17 1 35 05
||F08 Ruisény k., VieSvény sen., TelSiy r. Sav. 400442 6201521 1.6 0.6 1.6 0.6
||F09 Paezerio k., Upynos sen., Silalés r. Sav. 399270 6150730 2.0 0.6 2.4 0.7
||F10 Kalveliy k., VieSvilés sen., Jurbarko r. Sav. 400905 6103082 1.6 0.7 2.6 0.4
F11 Matlaukio k., Kybarty sen., Vilkaviskio r. Sav. 416789 | 6050287 1.6 1.4 1.7 0.8
||F12 Zvelgaidiy k., j V nuo kaimo, link Latvijos Zagarés sen., Jonigkio r. Sav. 450360 9248516 1.7 0.3 2.9 0.9
||F13 Kupriy k., Siauliy kaimiskoji sen., Siauliy r. Sav. 450502 6201993 1.8 0.7 2 0.8
||F14 \Varkaliy k., Siluvos sen., Raseiniy r. Sav. 449515 6150737 3.9 0.7 2.3 0.6
||F15 Jotijos k., (vienkiemiai) Plok3¢iy sen., Sakiy r. Sav. 449298 6100660 4.5 1.9 0.9 2.3 0.6
||F16 Senkiskiy k., Gizy sen., Vilkaviskio r. Sav. 449981 6051213 2.9 1.3 1.4 1.9 1.1
"Fl? Senyjy Alksnény k., (vienkiemiai) Sangrados sen., Kalvarijos Sav. 449843 6014461 3.2 2.0 0.9 1
[F18 Akmeniy k., Kugitny sen., Lazdijy r. Sav. 467502 | 6001386 25 2.0 2.1 3.4
[Fro  [oeruciyk., Zeimelio sen., Pakruojo r. Sav. 499629 | 6243384 | 05 16 | 045 | 21
||F20 LaipuSkiy k., Klovainiy sen., Pakruojo r. Sav. 499970 6200538 0.3 1.6 0.6 2.6
[F21 Uzupes k., Surviligkio sen., Kédainiy r. Sav. 499592 | 6150648 0.9 0.4 0.7 12
(F22 Pakalnigkiy k., vienkiemis Lapiy sen., Kauno r. Sav. 500473 | 6101285 1.7 1.0 1.2 0.6
(F23 Naravy k., Balbierigkio sen., Prieny r. Sav. 497767 | 6052494 18 11 0.4 0.3
||F24 Kudrény k., Merkinés sen., Varénos r. Sav. 500366 6000994 4.6 1.2 0.7 14
Svendubrés k., | P nuo kaimo link Ratnycios
F25 K. VieSidny sen., Druskininky sav. 499846 5977219 2.5 1.3 0.9 2.7 1.2
Nemunélio Radviliskio gyv., | V nuo Nemunélio RadviliSkio sen., Birzy r.
F26 gyvenvietés Sav. 550166 6249352 1.3 1.1 1.1 0.9 0.8
(IF27 Palaimos k., Vabalninko sen., Birzy r. Sav. 548693 | 6201603 4.9 0.5 1.1 0.7 0.6
||F28 Mickiniskiy k., | PR nuo Traupio k. Traupio sen., Anykséiy r. Sav. 550507 6152095 0.1 1.2 0.8
||F29 Neveroniy K., Gelvony sen., Sirvinty r. Sav. 549731 6101157 H 0.9 1.8 0.8 6.1
||F30 Stanislaviskiy k., Traky sen., Traky r. Sav. 550310 6051320 0.7 0.6 1.3 0.5 0.7
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Senkoniy k., \Vydeniy sen., Varénos r. Sav. 550631 6000863 2.1 1.4 1
||F32 Onuskio k., Juodupes sen., RokiSkio r. Sav. 590353 6221785 0.4 0.9 1.2
Palasniy k., | pietus nuo Rokiskio, prie kelio
F33 KupiSkis-Obeliai Rokiskio r. Sav. 599915 6201404 0.5 1.0 0.7
||F34 Utenos miesto pietinéje dalyje Utenos sen., Utenos r. Sav. 600070 6151243 0.9 0.4 0.3
lF3s  |suzioniyk., Suzioniy sen., Vilniaus r. Sav. 509651 | 6101138 | 045 | 0.7 05
||F36 Marininky k., prie kelio A3 Minsko kelio Rukainiy sen., Vilniaus r. Sav. 600070 6050055 2.4 0.8 1.2
|| Dieveniskes, P link Baltarusijos nuo L o
F37 miestelio Dieveniskiy en., Sal€ininky r. Sav. 604348 6004514 1.8 0.7 1.4
||F38 Kumpuogiy k., j SV nuo Turmanto Turmanto sen., Zarasy r. Sav. 649924 6180487 1.4 1.1 1.4
Rim3és miestelis. | R nuo miestelio — link
F39 Baltarusijos Rim$és sen., Ignalinos r. Sav. 660583 6151270 1.3 0.9 1.6
||F40 Ropiskeés k., link sienos su Baltarusija Stranaigio sen., Svengioniy r. Sav. 642138 6101456 1.7 1.4 1.2

lost or stolen

<0.3 =n.d. half of detection limit = n.d.

outlier according Grubbs Test, replaced by mean

Table 33. Nitrogen dioxide concentrations in in BMEetwork for the study period from 3 November@@i4 July 2011

Site ; 3
code Address Coordinates (LKS-94) NO2 concentration, pg/m
2010.11.03-[2010.11.17-[2011.01.06-[2011.01.20-[2011.03.25-[2011.04.08-[2011.06.06-[2011.06.20-
X Y 2010.11.17 [2010.12.01 [2011.01.20 [2011.02.03 [2011.04.08 |2011.04.22 [2011.06.20 [2011.07.04
FO1 Palanga, pietiné dalis, miSke uz kopy [Palangos m., Klaipédos apskr. 315797 6201542 4.4 8.7 6.4 7.1 6.3 5.8 2.9 3.2
[Fo2  [Neringa, | 3V nuo Pervalkos Neringos m. Klaipédos apskr. 315234 6151396 35 55 45 5.0 33 4.4 13 -
||F03 Narvydziy k., pasienyje prie Latvijos Skuodo sen., Skuodo r. Sav. 349696 6243766 4.7 5.0 6.1 6.0 4.2 2.8
||F04 Baltmiskiy k., | V nuo Aleksandravo Sateikiy sen., Plungés r. Sav. 350653 6201082 5.1 6.0 8.2 7.7 3.9 3.6 2.8 1.9
||F05 Tvaskugiy k., j P nuo Svéksnos Svéksnos sav., Silutés r. Sav. 350039 6151220 34 4.3 6.7 6.4 3.9 3.2 2.1 1.6
||F06 Karceviskiy k., Usény sen., Silutés r. Sav. 349828 6119708 3.5 3.9 5.8 6.6 4.9 3.9 2.4 1.7
[Fo7  |Buknaiciy k., Reivyéiy sen., MaZeikiy r. Sav. 399906 6251421 3.3 5.6 5.4 5.7 2.8 2.7 25 2.2
[Fos  |Ruisenyk., VieSvény sen., Teldiy r. Sav. 400442 6201521 2.8 3.9 4.1 3.7 2.2 2.0 15 15
||F09 PaeZerio k., Upynos sen., Silalés r. Sav. 399270 6150730 3.8 5.3 6.3 7.0 35 3.0 2.2 3.7
||F10 Kalveliy k., VieSvilés sen., Jurbarko r. Sav. 400905 6103082 3.0 4.1 5.4 6.2 4.6 2.3 1.8 2.1
||F11 Matlaukio k., Kybarty sen., Vilkaviskio r. Sav. 416789 6050287 4.9 5.1 6.6 5.9 3.8 5.0 4.9 4.3
Zvelgaiciy k., | V nuo kaimo, link 5
F12 Latvijos Zagarés sen., Joniskio r. Sav. 450360 9248516 5.0 5.8 5.3 1.9 2.0 2.0 1.6
||F13 Kupriy k., Siauliy kaimiskoji sen., Siauliy r. Sav. 450502 6201993 7.3 8.7 4.8 4.9 34 3.6 3.0 2.2
lF14  |varkaliy k., Siluvos sen., Raseiniy r. Sav. 449515 | 6150737 | 3.8 43 | ss 2.5 1.9 16 2.4
||F15 Jotijos k., (vienkiemiai) Ploksgiy sen., Sakiy r. Sav. 449298 6100660 4.5 5.6 6.6 6.0 3.1 3.6 2.8 2.5
"F16 Senkiskiy k., GiZy sen., Vilkaviskio r. Sav. 449981 6051213 10.2 9.2 12.8 12.7 8.1 8.2 8.1 6.0
124

passam Itd



Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

||F17 Senyjy Alksnény k., (vienkiemiai) Sangrados sen., Kalvarijos Sav. 449843 6014461 4.9 5.0 6.7 6.4 3.2 3.2 2.7 2.3
[F18  [akmeniyk., Kusitiny sen., Lazdijy r. Sav. 467502 6001386 6.9 7.3 7.1 7.6 4.2 3.4 2.7 3.0
||F19 Geru€iy k., Zeimelio sen., Pakruojo r. Sav. 499629 6243384 3.4 4.8 4.2 5.3 2.1 3.7 2.4 2.0
||F20 Laipuskiy k., Klovainiy sen., Pakruojo r. Sav. 499970 6200538 4.9 5.1 6.3 7.1 34 3.1 15.1 2.2
||F21 UZupés k., Surviliskio sen., Kédainiy r. Sav. 499592 6150648 4.3 5.3 5.9 5.8 34 2.8 2.1
||F22 Pakalniskiy k., vienkiemis Lapiy sen., Kauno r. Sav. 500473 6101285 6.7 7.0 7.4 8.2 4.2 4.2 5.9
||F23 Naravy k., BalbieriSkio sen., Prieny r. Sav. 497767 6052494 3.6 3.6 6.0 7.3 2.3 2.6 2.6
||F24 I§udrénq k., Merkinés sen., Varénos r. Sav. 500366 6000994 4.6 4.3 5.6 5.2 2.0 1.5 1.1 1.7
Svendubrés k., | P nuo kaimo link
F25 Ratnycios k. VieSitny sen., Druskininky sav. 499846 5977219 45 5.1 5.1 4.9 2.0 2.0 1.3 1.3
Nemunélio Radviliskio gyv.,  V nuo
F26 gyvenvietés Nemunélio Radviliskio sen., Birzy r. Sav. 550166 6249352 4.1 4.5 3.9 5.4 2.0 2.5 1.9 1.5
||F27 Palaimos k., \Vabalninko sen., Birzy r. Sav. 548693 6201603 5.5 4.5 4.8 5.3 2.2 2.1 2.8 2.2
||F28 Mickaniskiy k., | PR nuo Traupio k. Traupio sen., AnykS¢&iy r. Sav. 550507 6152095 5.6 3.7 24 24
||F29 Neveroniy K., Gelvony sen., Sirvinty r. Sav. 549731 6101157 4.8 5.5 5.2 5.9 3.2 1.9 2.7 1.6
||F30 Stanislaviskiy k., Traky sen., Traky r. Sav. 550310 6051320 5.4 6.3 6.0 6.3 3.6 5.8 3.3 2.3
||F31 Senkoniy k., \Vydeniy sen., Varénos r. Sav. 550631 6000863 3.9 4.7 4.9 6.0 2.8 3.1 3.0 3.1
||F32 Onuskio k., Juodupés sen., Rokiskio r. Sav. 590353 6221785 2.4 4.6 3.3 4.6 2.0 1.3 1.7 0.9
Palasniy k., | pietus nuo Rokiskio, prie
F33 kelio KupiSkis-Obeliai Rokiskio r. Sav. 599915 6201404 6.7 7.6 6.8 7.9 5.9 6.2 4.5 5.0
||F34 Utenos miesto pietinéje dalyje Utenos sen., Utenos r. Sav. 600070 6151243 8.4 10.0 10.1 12.3 8.4 8.8 6.7 5.2
||F35 SuZzioniy k., SuZioniy sen., Vilniaus r. Sav. 599651 6101138 3.1 6.0 5.9 5.6 3.3 3.0 2.8 2.0
||F36 Marininky k., prie kelio A3 Minsko kelio |Rukainiy sen., Vilniaus r. Sav. 600070 6050055 4.9 4.8 4.4 5.5 3.8 3.1 3.1 4.2
Dieveniskeés, j P link Baltarusijos nuo 5
F37 miestelio Dieveniskiy en., Sal€ininky r. Sav. 604348 6004514 4.2 5.7 3.9 4.4 2.5 2.0 2.0 3.9
||F38 Kumpuogiy k., | SV nuo Turmanto Turmanto sen., Zarasy r. Sav. 649924 6180487 2.7 6.3 3.2 3.5 1.7 2.0 1.3 1.4
|| Rim3és miestelis. | R nuo miestelio —
F39 link Baltarusijos RimSés sen., Ignalinos r. Sav. 660583 6151270 3.3 4.5 2.1 3.3 2.0 1.0 1.0 1.3
F40 Ropiskés k., link sienos su Baltarusija  |Strinaiéio sen., Svengioniy r. Sav. 642138 6101456 3.0 5.4 3.3 4.7 2.1 1.1 1.9 1.5
lost or stolen
0.20 half of detection limit = n.d.
_outlier according Grubbs Test, replaced by mean
Table 34. Benzene concentrations in in EMEP netwiorkthe study period from 3 November 2010 to i 2011
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. . . 3
Site Address Coordinates (LKS-94) Benzene concentrationpg/m
code
X Y 2010.11.03- |2010.11.17- [2011.01.06- (2011.01.20- |2011.03.25- |2011.04.08- (2011.06.06- |[2011.06.20-
2010.11.17 [2010.12.01 [2011.01.20 [2011.02.03 [2011.04.08 [2011.04.22 [2011.06.20 [2011.07.04
Palangos m., Klaipédos

FO1 |Palanga, pietiné dalis, miSke uz kopy apskr. 315797 6201542 0.7 1.2 1.6 1.2 1.0 0.7 0.4 0.5
||F02 Neringa, | SV nuo Pervalkos Neringos m. Klaipédos apskr. | 315234 6151396 0.5 0.9 1.7 1.1 0.8 0.6 0.4
||FO3 NarvydZiy k., pasienyje prie Latvijos Skuodo sen., Skuodo r. Sav. 349696 6243766 0.7 12 14 15 0.8 0.7 0.8 0.7
||F04 Baltmiskiy k., j V nuo Aleksandravo Sateikiy sen., Plungés r. Sav. | 350653 6201082 0.8 2.5 15 1.4 0.7 1.2 0.3 0.6
||F05 Tvaskugiy k., j P nuo Svéksnos Svéksnos sav., Silutés r. Sav.| 350039 6151220 0.7 1.1 1.8 1.7 0.8 1.1 0.3 0.7
||F06 Karceviskiy k., Usény sen., Silutés r. Sav. 349828 6119708 0.7 1.0 1.6 1.6 0.8 0.8 0.2 0.9

Reivyc¢iy sen., Mazeikiy r.

FO7  |Buknai€iy k., Sav. 399906 6251421 0.6 1.4 1.4 1.4 0.8 1.1 0.9 0.5
||F08 Ruisény k., VieSvény sen., TelSiy r. Sav. 400442 6201521 0.6 1.1 1.2 1.2 0.9 0.6 0.5 0.8
||F09 Paezerio k., Upynos sen., Silalés r. Sav. 399270 6150730 0.6 1.1 1.8 15 0.9 1.0 0.3 1.0

VieSvilés sen., Jurbarko r.
F10 |Kalveliy k., Sav. 400905 6103082 0.9 1.6 2.0 1.8 14 1.0 0.3 05
Kybarty sen., Vilkaviskio r.

F11 |Matlaukio k., Sav. 416789 6050287 0.9 1.7 2.1 1.8 0.9 1.3 0.2

||F12 Zvelgaigiy k., j V nuo kaimo, link Latvijos [Zagarés sen., Jonigkio r. Sav.| 450360 9248516 1.2 0.4 0.8 0.6 0.3 0.6
Siauliy kaimiskoji sen., Siauliy

F13  |Kupriy k., r. Sav. 450502 6201993 0.6 1.3 1.9 1.6 0.7 0.3 0.4
||F14 \Varkaliy k., Siluvos sen., Raseiniy r. Sav. | 449515 6150737 0.7 1.0 1.6 1.8 1.0 0.8 1.3 0.8
||F15 Jotijos k., (vienkiemiai) Ploksgiy sen., Sakiy r. Sav. 449298 6100660 0.8 1.1 1.9 21 0.9 14 0.6 0.7
||F16 Senkiskiy K., Gizy sen., Vilkaviskio r. Sav. 449981 6051213 1.0 1.3 22 22 1.2 0.9 0.5 0.7

Sangrados sen., Kalvarijos
F17  |Senyjy Alksnény k., (vienkiemiai) Sav. 449843 6014461 0.7 1.8 1.8 1.8 0.9 1.6 0.3 0.7
[F18 |akmeniyk., Kugitiny sen., Lazdijur. Sav. | 467502 | 6001386 1.1 1.3 2.4 2.1 1.0 0.6 0.4 1.4
Zeimelio sen., Pakruojo r.
F19 |Geruciy k., Sav. 499629 6243384 0.3 1.0 1.4 0.6 0.9 0.5 0.8
Klovainiy sen., Pakruojo r.
F20  |Laipu$kiy k., Sav. 499970 6200538 1.2 1.8 0.9 2.4 1.2 0.6
Surviliskio sen., Kédainiy r.
F21 |UZupés k., Sav. 499592 6150648 0.7 1.2 1.8 1.6 0.7 1.2 0.5
||F22 Pakalniskiy k., vienkiemis Lapiy sen., Kauno r. Sav. 500473 6101285 1.0 1.3 1.9 2.3 1.1 0.7 0.7 1.0
Balbieriskio sen., Prieny r.
F23  |[Naravy k., Sav. 497767 6052494 0.7 1.1 1.7 2.0 0.7 0.3 0.7
Merkinés sen., VVarénos r.
F24  |Kudrény k., Sav. 500366 6000994 0.8 1.1 2.0 21 0.8 0.7 0.3 0.7
Svendubrés k., j P nuo kaimo link VieSidny sen., Druskininky,
F25 |Ratnycios k. sav. 499846 5977219 1.6 1.0 2.2 1.7 0.9 0.7 0.5 0.5
Nemunélio Radviliskio gyv., | V nuo Nemunélio Radviliskio sen.,
F26 |gyvenvietés Birzy r. Sav. 550166 6249352 0.9 1.1 2.1 1.8 0.9 0.9 0.8 0.6
1
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||F27 Palaimos k., \Vabalninko sen., Birzy r. Sav. | 548693 6201603 0.5 1.1 3.0 1.6 0.8 0.8 0.4 0.5
||F28 Mickaniskiy k., | PR nuo Traupio k. Traupio sen., Anyk3&iy r. Sav.| 550507 6152095 15 1.8 1.4 0.6 0.3 0.6
||F29 Neveroniy k., Gelvony sen., Sirvinty r. Sav. | 549731 6101157 1.0 1.3 1.4 1.6 1.0 0.6 0.5 0.9
||F30 Stanislaviskiy k., Traky sen., Traky r. Sav. 550310 6051320 0.5 0.8 1.7 1.8 0.8 0.7 0.4 0.8
||F31 Senkoniy k., \Vydeniy sen., Varénos r. Sav.| 550631 6000863 15 1.3 1.8 1.9 0.9 0.9 0.6 1.1
Juodupes sen., RokiSkio r.
F32  |Onuskio k., Sav. 590353 6221785 0.6 1.2 1.9 1.3 0.9 0.6 0.3 14
PaldGsniy k., j pietus nuo Rokiskio, prie
F33  |kelio KupiSkis-Obeliai Rokiskio r. Sav. 599915 6201404 0.8 14 15 15 0.9 0.8 0.4 0.9
||F34 Utenos miesto pietinéje dalyje Utenos sen., Utenos r. Sav. 600070 6151243 14 2.4 35 3.1 3.1 1.3 15 0.7
||F35 SuZioniy K., SuZioniy sen., Vilniaus r. Sav.| 599651 6101138 0.6 1.4 1.4 1.6 0.8 0.9 0.3 0.4
||F36 Marininky k., prie kelio A3 Minsko kelio Rukainiy sen., Vilniaus r. Sav.| 600070 6050055 0.9 0.3 2.1 1.9 1.9 0.8 0.4 0.8
Dieveniskeés, j P link Baltarusijos nuo Dieveniskiy en., Sal&ininky r.
F37  |miestelio Sav. 604348 6004514 0.8 1.7 1.6 1.8 1.8 0.8 0.4 0.5
||F38 Kumpuogiy k., | SV nuo Turmanto Turmanto sen., Zarasy r. Sav.| 649924 6180487 0.6 1.3 1.6 1.6 0.9 1.6 0.6 0.7
Rim&és miestelis. | R nuo miestelio — link
F39 |Baltarusijos Rim3és sen., Ignalinos r. Sav.| 660583 6151270 0.6 1.1 1.6 1.3 0.7 0.6 0.3 0.6
Stranaigio sen., Svenéioniy r.
F40 |RopiSkés k., link sienos su Baltarusija Sav. 642138 6101456 0.7 0.9 1.6 1.6 0.8 0.7 0.4 0.8
—[ ||ost or stolen
dublicate
Table 35. Ozone concentrations in in EMEP netwfankthe study period from 3 November 2010 to 4 B¢ 1
Site Coordinates (LKS-94) Ozone concentration ug/m°
code Address
2010.11.03- 2010.11.17- 2011.01.06- 2011.01.20- 2011.03.25- 2011.04.08- 2011.06.06- 2011.06.20-
X Y 2010.11.17 2010.12.01 2011.01.20 2011.02.03 2011.04.08 2011.04.22 2011.06.20 2011.07.04
Palanga, pietiné
dalis, miske uz Palangos m.,
FO1 kopy Klaipédos apskr. | 315777 6201241 78.1 19.5 76.1 97.3 118.5 115.2 120.8 101.1
Neringa, | SV Neringos m.
FO2 nuo Pervalkos Klaipédos apskr. | 315342 6151239 24.5 40.2 45.6 86.9 104.5 98.6 107 104.6
Tvaskuciy k., | P | Svéksnos sav.,
FO5 nuo Svéksnos Silutés r. Sav. 349969 6151230 72.7 24.5 81.9 92.9 136.4 115.5 96.4 92.1
Usény sen.,
FO6 Karceviskiy k., Silutés r. Sav. 349970 6118878 60.8 25.6 53.6 97.7 129 156.1 109 87.3
Reivy¢€iy sen.,
FO7 Buknaiciy k., Mazeikiy r. Sav. | 399980 6251251 66.6 115 94.2 127.1 153.4 139.7 102.6 102.9
Viesvilés sen.,
F10 Kalveliy k., Jurbarko r. Sav. 399980 6103073 42.2 26.7 54.9 77.9 101.2 121.8 103.2 72.3
Kybarty sen.,
F11 Matlaukio k., Vilkaviskio r. 415251 6051209 44.5 111.1 81.5 147.2 141.2 100.7 46.6
1
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Siauliy
kaimiskoji sen.,
F13 Kupriy k., Siauliy r. Sav. 449990 6201240 37.0 27.3 99.4 121 160.4 155.6 100.4 91.7
Siluvos sen.,
F14 Varkaliy k., Raseiniy r. Sav. 449990 6151230 47.6 12.6 42.1 91.9 155.4 144.4 97.7 93.9
Senujy
Alksnény k., Sangrados sen.,
F17 (vienkiemiai) Kalvarijos Sav. 449990 6014298 29.5 12.9 45.3 76.1 96.9 111.6 83.8 725
Kugidny sen.,
F18 Akmeniy k., Lazdijy r. Sav. 466590 6001201
Zeimelio sen.,
F19 Geruciy k., Pakruojo r. Sav. | 500000 6244018 47.5 18.2 90.2 101.7 115.5 145.5 89.8 80
Pakalniskiy k., Lapiy sen.,
F22 vienkiemis Kauno r. Sav. 500000 6101220 72.8 36.5 84.7 106.6 174.8 129.9 57.1
BalbieriSkio sen.,
F23 Naravy k., Prieny r. Sav. 500000 6051210 12.9 9.9 43.7 77.6 72.2 53.5
Svendubrés k.,
P nuo kaimo link | VieSiany sen.,
F25 Ratnygios k. Druskininky sav. | 500000 5976636 30.7 10.3 45.3 77.8 113.7 107.1 80.1 64.6
Vabalninko sen.,
F27 Palaimos k., BirZy r. Sav. 550010 6201240 35.5 22.9 111.4 116.9 144.2 88.4 83.3
Stanislaviskiy, Traky sen.,
F30 K., Traky r. Sav. 550010 6051210 44.4 22.2 60.9 82.4 99.3 105.4 67.7 61.6
Vydeniy sen.,
F31 Senkoniy k., Varénos r. Sav. | 550010 6001200 58.2 11.0 111.8 - 146.9 124.4 85.3
Utenos miesto Utenos sen.,
F34 pietinéje dalyje Utenos r. Sav. 600020 6151230 34.5 46.3 72.7 89.2 116.4 140.4 81.1 98.6
Marininky k.,
prie kelio A3 Rukainiy sen.,
F36 Minsko kelio Vilniaus r. Sav. 600020 6051210 56.6 325 64.5 111.8 122.5 103.3 81.9 109.9
RopiSkés k., link | Stranaicio sen.,
sienos su Svengioniy r.
F40 Baltarusija Sav. 642280 6101218 37.80 31.80 80.8 106.8 120.9 136.6 103.2 93.5
- outlier according Grubbs Test
128

passam Itd




Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

4.4.4 The seasonal variation of atmospheric sulfulioxide, nitrogen dioxide, ozone and
benzene concentrations in EMEP network

The atmospheric distribution of pollutants, whiale @ontinuously released into the
atmospherdrom a great diversity of sources that are undgubstributed in time and space
is determined by a variety of physical and chempralcessesThe concentration levels of
airborne pollutants are largely influenced by tlyaaimics of meteorological conditions. The
concentration levels of airborne pollutants ovahuania depend on the pollutants emissions
both from local sources and frosources in West and South Eurogeansport, energy
production and industry are the main sources op@lution. The diffusive air samplers were
used for the estimation of sulfur dioxide (§Qnitrogen dioxide (N@ and benzene average
concentrations distribution in 40 zones’ territaites, using EMEP grid 50 km x 50 km. The
sampling sites code and location are presentedlheT31.

Sulfur dioxide

For the entire study period (from 3 November 20&04t July 2011), the annual
average concentrations of sufur dioxide ranged ®&em0.20 and 3.40g/m® in 40 zones’
territory sites (Fig.43 and Table 36). The ,Sfdnual averages were below the value of 1.50
ng/m® at all sampling sites (except two). These valuemmahstrate rather small differences
and the even regional pollution by $énd its strong connection to the long-range trarisp
of SO, on the regional scale. However, concentrationsSG§ in bi-weekly samples of
ambient air were in the range 0.1 — @f/m> and thereby did not exceed the lower
assessment threshold value of @m®. The highest concentrations of S® bi-weekly
samples were measured at sites FO5 ((§/87°), F29 (6.1ug/m’), F27 (4.9ug/m’) and F15
(4.5 pg/m®). Supposedlythatthe emission 080, from the local sourcesiore or less formed
thelevel of pollution athose sites.

2010.11.03-2011.07.04 BS02

3.0 q
2.5

2.0

154

1.0 4

SO2 concentration, pg m-3

0.5 1

0.0 -

FO1
F02
FO3
FO4
FO5 NEEE
FO6
FO7
FO8
F09
F10
F11
F12
F13
F14
F15
F16
F17
F18
F19
F20
F21
F22
F23
F24
F25
F26
F27
F28
F29
F30
F31
F32
F33
F34
F35
F36
F37
F38
F39
F40

Fig. 43. Annual mean concentrations of sulfur diexat 40 sites accordingly EMEP grid (50
km x 50 km) for the study period from 3 Novembef@@o 4 July 2011.

The seasonal pattern of $@oncentrations can be seen from the seasonal nasans
presented in Fig. 44 he variation of S@concentrations exhibited a seasonal pattern with a
maximum in winter and a minimum in summer, thouggytwere not evenly distributed over
the year at all sites. The spatial distributionsaffur dioxide concentrations indicates the
tendency to the higher concentrations in west anudhsvest parts of Lithuania. Data which
are based on long-term (20 years) sector analys#r eonass backward trajectories showed
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that the main contributors to $@vel at background sites in Lithuania are politgafrom
the emission sources in Central and South Europe.

—e—2010.11.03-12.01 —e—2011.01.06-02.03 —e—2011.03.25-04.22 —e— 2011.06.06-07.04
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Fig. 44. Seasonal variation of sulfur dioxide corications at 40 sites accordingly EMEP grid
(50 km x 50 km) for the study period from 3 Novemp@10 to 4 July 2011.

Table 36. Statistics for the sulfdroxide atmospheric concentrations at 40 sitesradatgly
EMEP grid (50 km x 50 km) for the study period fr@MNovember 2010 to 4 July 2011.
o tasSkuose statistis verts.

SO, concentration, ug/m3

Site code

Autumn Winter Spring Summer min max Mean
FO1-Palanga 0.98 0.80 1.85 0.65 0.15 3.20 1.07
FO02-Neringa 0.90 0.73 0.48 0.80 0.15 1.50 0.73
FO3 0.98 1.25 0.50 1.45 0.15 2.00 1.04
FO4 0.88 1.40 1.50 1.30 0.15 2.20 1.27
FO5 1.48 3.95 1.15 3.38 0.15 6.60 2.49
FO6 1.15 1.60 1.60 0.73 0.15 2.50 1.27
FO7 0.93 2.25 0.33 1.40 0.15 3.50 1.23
FO8 0.88 1.10 0.38 0.85 0.15 1.60 0.80
FO9 1.20 1.50 0.65 0.70 0.40 2.40 1.01
F10 0.88 1.65 0.28 0.80 0.15 2.60 0.90
F11 2.95 1.55 0.85 0.65 0.30 4.30 1.50
F12 1.70 1.60 0.53 0.65 0.15 2.90 1.04
F13 0.98 1.35 0.65 0.43 0.15 2.00 0.85
F14 2.03 1.50 1.40 0.63 0.15 3.90 1.39
F15 3.20 1.60 0.90 0.90 0.15 4.50 1.65
F16 2.10 1.65 1.20 1.10 0.30 2.90 1.51
F17 2.60 0.95 0.43 0.30 0.15 3.20 1.07
F18 2.25 2.75 0.85 0.63 0.15 3.40 1.62
F19 1.05 1.13 0.38 0.80 0.15 2.10 0.84
F20 0.95 1.60 0.63 0.90 0.15 2.60 1.02
F21 0.65 0.95 0.75 0.43 0.15 1.20 0.69
F22 1.35 0.90 0.85 1.80 0.60 1.80 1.14
F23 1.45 0.35 0.50 1.10 0.30 1.80 0.90
F24 2.90 1.05 1.00 0.78 0.15 4.60 1.43
F25 1.90 1.80 1.15 0.40 0.40 2.70 1.44
F26 1.20 1.00 0.48 0.50 0.15 1.30 0.79
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F27 2.70 0.90 1.05 0.87 0.50 4.90 1.41
F28 - 0.65 0.75 0.43 0.10 1.20 0.61
F29 0.53 1.30 3.75 1.10 0.15 6.10 1.67
F30 0.65 0.90 0.85 0.55 0.50 1.30 0.74
F31 1.75 1.20 0.90 0.33 0.15 210 1.04
F32 0.65 0.80 0.90 0.80 040 1.20 0.79
F33 0.75 0.60 0.70 0.58 0.15 1.00 0.66
F34 0.65 0.23 0.65 0.70 0.15 1.00 0.56
F35 0.43 0.55 1.60 0.15 0.15 220 0.68
F36 1.60 0.75 0.15 0.65 0.15 2.40 0.79
F37 1.25 0.95 0.65 0.78 0.15 1.80 0.91
F38 1.25 1.65 2.65 0.93 0.15 3.40 1.62
F39 1.10 1.10 0.90 0.53 0.15 1.60 0.91
F40 1.55 1.25 0.30 1.23 0.15 2.30 1.08

Nitrogen dioxide

For the entire study period (from 3 November 20&04t July 2011), the annual
average concentrations of nitrogen dioxide rangetsvéen 2.3 and 9.4g/m® in 40 zones’
territory sites (Fig.45 and Table 37As can be seen from Fig. 4%e annual average
concentrations of nitrogen dioxide were in the mBg — 5.Qug/m’ at the sites in major part
of territory and were significantly below the lowassessment threshold limit value of 26.0
ug/m® for the annual N@concentrationThe highest annual average concentrations of NO
were measured at sites F16 (fgfm®) and F34 (8.7.g/m°), which were close to road with
intensive traffic.
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Fig. 45. Annual mean concentrations of nitrogerxidie at 40 sites accordingly EMEP grid
(50 km x 50 km) for the study period from 3 NovemB@10 to 4 July 2011.

In winter, the NQ concentrations in bi-weekly samples at sites Fib B84 were 12.8g/m”
and 11.8ug/m’, respectively. Théigher elevated concentration level ©, was observed
duringwinter and the lower concentration level — duringsner (2.7 — 12.8g/m® and 0.8 —
8.7 ug/m®, respectively) The spatial distribution of nitrogen dioxide contrations indicates
the tendency to the higher concentrations in thhseest part of Lithuania.
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Fig. 46. Seasonal variation of nitrogen dioxide aarirations at 40 sites accordingly
EMEP grid (50 km x 50 km) for the study period fr@&MNovember 2010 to 4 July 2011.

Table 37. Statistics for the nitrogen dioxide atptasic concentrations at 40 sites accordingly
EMEP grid (50 km x 50 km) for the study period fr@MNovember 2010 to 4 July 2011.

NO, concentration, pg/m’

Site code
Autumn Winter Spring Summer min max Mean
FO1-Palanga 6.6 6.8 6.1 3.1 2.9 8.7 5.6
FO02-Neringa 4.5 4.8 3.9 0.8 0.2 55 35
FO3 4.9 6.1 3.5 4.8 2.8 6.1 4.8
FO4 5.6 8.0 3.8 2.4 1.9 8.2 4.9
FO5 3.9 6.6 3.6 1.9 1.6 6.7 4.0
FO6 3.7 6.2 4.4 2.1 1.7 6.6 4.1
FO7 4.5 5.6 2.8 2.4 2.2 5.7 3.8
FO8 34 3.9 2.1 1.5 1.5 4.1 2.7
FO9 4.6 6.7 3.3 3.0 2.2 7.0 4.4
F10 3.6 5.8 3.5 2.0 1.8 6.2 3.7
F11 5.0 6.3 4.4 4.6 3.8 6.6 51
F12 5.0 5.6 2.0 1.8 1.6 5.8 34
F13 8.0 4.9 3.5 2.6 2.2 8.7 4.7
F14 4.1 4.5 2.2 2.0 1.6 5.8 3.2
F15 51 6.3 3.4 2.7 2.5 6.6 4.3
F16 9.7 12.8 8.2 7.1 6.0 12.8 9.4
F17 5.0 6.6 3.2 2.5 2.3 6.7 4.3
F18 7.1 7.4 3.8 2.9 2.7 7.6 5.3
F19 4.1 4.8 2.9 2.2 2.0 5.3 3.5
F20 5.0 6.7 3.3 8.7 2.2 15.1 5.9
F21 4.8 5.9 3.1 2.1 2.1 5.9 4.2
F22 6.9 7.8 4.2 5.9 4.2 8.2 6.2
F23 3.6 6.7 2.3 2.6 2.3 7.3 4.0
F24 4.5 54 1.8 1.4 1.1 5.6 3.3
F25 4.8 5.0 2.0 1.3 1.3 51 3.3
F26 4.3 4.7 2.3 1.7 1.5 54 3.2
F27 5.0 51 2.2 2.5 2.1 55 3.7
F28 - 5.6 3.1 2.4 2.4 5.6 35
F29 5.2 5.6 2.6 2.2 1.6 5.9 3.9
F30 5.9 6.2 4.7 2.8 2.3 6.3 4.9
F31 4.3 5.5 3.0 3.1 2.8 6.0 3.9
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F32 35 4.0 1.7 1.3 0.9 4.6 2.6
F33 7.2 7.4 6.1 4.8 45 7.9 6.3
F34 9.2 11.2 8.6 6.0 52 123 8.7
F35 4.6 5.8 3.2 2.4 2.0 6.0 4.0
F36 4.9 5.0 35 3.7 3.1 55 4.2
F37 5.0 4.2 2.3 3.0 2.0 5.7 3.6
F38 45 3.4 1.9 1.4 1.3 6.3 2.8
F39 3.9 2.7 1.5 1.2 1.0 45 2.3
F40 4.2 4.0 1.6 1.7 1.1 5.4 2.9
Benzene

For the entire study period (from 3 November 20@04t July 2011), the annual
average concentrations of benzene ranged betw@8rafd 2.1qQug/m®in 40 zones’ territory
sites (Fig.47 and Table 38s can be seen from Fig. 4hg annual averages of benzene were
below the lower assessment threshold limit valu@.6fug/m® at all sampling sites with the
exception of site F34. This sampling site is in Hwth part of town Utena and at short
distance to road. Benzene concentrations ranged &@& pg/m® to 3.5pug/m®in be-weekly
samples and the highest concentration was agaisurezhat the sampling site F34.
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Fig. 47. Annual mean concentrations of benzend aités accordingly EMEP grid (50 km
x 50 km) for the study period from 3 November 26d@ July 2011.

The time series of benzene are characterized brgprgsseasonal variation (Fig. 48).
Thehigher benzene concentrations were observed dwimgr and the lower concentration
— during summer and ranged, respectively, fromd 23pg/m® and from 0.2 to 1.jug/n.
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Fig. 48. Seasonal variation of benzene concentratan 40 sites accordingly EMEP grid (50
km x 50 km) for the study period from 3 Novembei@@o 4 July 2011.

The data indicate, that winter concentrations |@fddenzene was on average 3 times higher
than in summer. The spatial variation of benzensuahconcentrations demonstrate rather
small differences and it suggests that pollution level over theerritory of Lithuaniaare
more or less similar, although the benzene levaitatF34 was slightly higher than that in
other sites.

Table 38. Statistics for the benzene atmospherncamrations at 40 sites accordingly EMEP
grid (50 km x 50 km) for the study period from 3wwmber 2010 to 4 July 2011.

Benzene concentrationpg/m’

Site code
Autumn Winter Spring Summer min max Mean
FO1-Palanga 0.95 1.38 0.83 0.48 0.44 1.61 0.91
FO2-Neringa 0.70 1.41 0.76 0.48 0.41 1.70 0.85
FO3 0.95 1.48 0.76 0.76 0.69 1.55 0.99
Fo4 1.65 1.44 0.99 0.47 0.30 2.50 1.14
FO5 0.90 1.75 0.96 0.53 0.33 1.76 1.04
F06 0.85 1.59 0.77 0.58 0.24 1.61 0.95
FO7 1.00 1.42 0.96 0.68 0.46 1.43 1.02
F08 0.85 1.20 0.78 0.65 0.50 1.22 0.87
FO9 0.85 1.65 0.92 0.67 0.34 1.82 1.02
F10 1.25 1.90 1.22 0.40 0.31 1.96 1.19
F11 1.30 1.96 1.12 0.24 0.24 2.11 1.28
F12 1.20 0.38 0.74 0.45 0.30 1.20 0.66
F13 0.95 1.87 1.14 0.32 0.29 1.87 0.96
F14 0.85 1.67 0.89 1.09 0.70 1.78 1.13
F15 0.95 2.03 1.11 0.61 0.56 2.12 1.18
F16 1.15 2.18 1.09 0.63 0.51 2.20 1.26
F17 1.25 1.81 1.27 0.54 0.32 1.84 1.22
F18 1.20 2.23 0.80 0.89 0.36 2.39 1.28
F19 0.65 1.37 0.76 0.62 0.30 1.37 0.78
F20 1.20 1.77 1.68 0.92 0.64 2.44 1.36
F21 0.95 1.68 0.99 0.53 0.53 1.77 1.11
F22 1.15 2.07 0.92 0.83 0.66 2.29 1.24
F23 0.90 1.80 0.71 0.50 0.32 1.95 1.02
F24 0.95 2.02 0.70 0.48 0.26 2.07 1.04
F25 1.30 1.94 0.79 0.51 0.51 2.16 1.13
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F26 1.00 1.92 0.87 0.73 0.61 2.09 1.13
F27 0.80 2.32 0.79 0.43 0.36 3.00 1.08
F28 - 1.67 1.00 0.43 0.31 1.80 1.04
F29 1.15 1.45 0.77 0.67 0.47 1.56 1.01
F30 0.65 1.72 0.74 0.59 0.41 1.80 0.93
F31 1.40 1.86 0.91 0.84 0.63 1.94 1.25
F32 0.90 1.59 0.76 0.81 0.27 1.90 1.02
F33 1.10 1.48 0.87 0.66 0.38 1.49 1.03
F34 1.90 3.28 2.20 1.07 0.69 3.51 2.11
F35 1.00 1.50 0.85 0.40 0.35 1.57 0.94
F36 0.60 2.01 1.34 0.57 0.30 2.15 1.13
F37 1.25 1.70 1.29 0.41 0.36 1.77 1.16
F38 0.95 1.63 1.26 0.61 0.55 1.64 1.11
F39 0.85 1.43 0.66 0.47 0.31 1.61 0.85
F40 0.80 1.60 0.73 0.60 0.43 1.62 0.93
Ozone

Although not independent of each other, ozong ncentration may be viewed as
the sum of a global/hemispheric, background comagah and regionally/locally produced
ozone. Most of the ozone is believed to originabenfthe troposphere itself, but a significant
fraction is also advected from the stratospher@n®zanthropogenic air pollution result from
a complex process involving chemical reactions betwnitrogen oxides (NQ non-methane
volatile organic compounds (NMVOC) and oxygerp)Qn the presence of sunlight. The
formation of ozone occurs mainly in seasons of tgresunlight and very stable atmospheric
conditions near the surface, as these meteorologpealitions allow for a low dispersion of
pollutants, thus increasing the probability of teat among themselves. At the mid-latitudes
the ozone concentration seasonal variation shovwedky spring increase while the highest
concentration level is typical for summer period.

EU Limit Value for ozone

Ozone target values established in the EU direciiveé approved by the order of
Ministry of Environment are the following: the tatgvalue for 2010 is that the maximum
daily 8-hour mean concentration should not exce2@ iy m* on more than 25 days per
calendar year averaged over 3 years. Latest dieestits primary long-term objectives, target
values, an alert threshold (24@ m®) and information threshold (180g m*) to avoid,
prevent and reduce the harmful effects of ozontherhuman health and the environment.

Ozone concentration variation in Lithuanian tergtavas carried out in 20 sites. The
mean ozone concentration values measured via pasaiapling were obtained. Generalizing
the results it may be concluded that the ozone meacentration was found to be 83.2 + 39.2
ug m3in the territory of Lithuania (Table 39).
Quiality control

To produce controlled ozone atmospheres a MCZ 1lbradon system (MCZ
Umwelttechnik, Germany) was used. Ozone generatsomg ultraviolet light has been used,
characterized by an especially high level of repoilility and high stability of the span gas
setting. The analytical principle is based on abson of UV light by the ozone molecule and
subsequent use of photometry to measure reducfioieo quanta of light reaching the
detector at 254 nm. The actual concentration waasared by a Monitor Labs UV Monitor
Model 8810, which was calibrated at Swiss Fedefdc® of Metrology and Accreditation
(number of calibration certificate 233-0196). Asieersion factor of 1.86 from ppb to pg°m
was applied.
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Fig. 49. Ozone calibration results

The Swiss calibration factor of 0.0255 was applle@®m these findings, there is no
need to change the Swiss factor.

Results

Data on mean concentration varied in fairly widege, i.e. during the first stage the
mean Q concentration was relatively lowest throughowt $udy period (35.9 + 18i8y m
%), while in spring (2011, March 25 - April 22) théghest concentration values (128.4 + 23.8
ug m*) was found. The highestz@oncentrations throughout the study period wagmies!
in FO7 (99.8ug m®), F13 (99.1ug m®) and F27 (98.;g m®) and the lowest - F23 (48,8
m3) and f17 (66.0ug m°) exhibition area (Table 39). The analysis of memone
concentration in separate seasons of the year haaaterized by seasonal variation, but it
should be noted that during the spring months #ome levels were considerably higher than
in summer.

Table 39. Mean ozone concentration during the sxgoperiods

Period 1 2 3 4 5 6 7 8 Mean O
concentration
Mean Q 35,9 49,3 83,3 109,8 1284 109,0 86,4 81,7 83,2

concentrationyg ni>

The reported data suggest that the mean ozone rtosoen variation in the ambient
air (during the first and second periods) was $iggmt (from 11.4 to 54.7g m?). The
highest mean ozone concentration (78.1 £ p@&n‘3) was obtained in Palanga, (Klaipeda
County) while the lowest meansQoncentration (11.4 + 17.% g m-3) - in District
Municipality of Prienai(Balbieriskis) (Fig. 50).
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Fig. 50 Mean ozone concentration during the expoperiod
November 3 — December 1, 2010

It should be noted that a low mean concentratiomzifne was obtained there by
passive sampling approaches at both time periolds. spatial distribution of mean ozone
concentration showed that the higher values waradon the western part of Lithuania.

During the second period of the study, the meamezwmncentration varied from 60.7
+17.3u9 m? (eldership of Balbieriskis) to 114.2 + 17,8 m? (Vabalninko sen., Palaimos
k.) (Fig. 51). It is obvious that the mean ozoneaamtration during the cold time of year is
quite high; the measurements at eleven sites shavegeh concentration values > 84 m?.

In addition, the spatial distribution of ozone nmayim concentration was obtained throughout
the whole territory of Lithuania.
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Fig. 51 Mean ozone concentration during the expoperiod
January 6 — February 3, 2011

Bearing in mind that the lowest winter temperatunesiost districts was found to be -
15 ...- 20 ° C and -21 in the north ...- 23 °,gn#icant difference between the concentrations
of ozone exposure in different locations during teeperiment could be caused by
meteorological factors, although the relationshgiween these variables did not reveal a
strong correlation.
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Analysis of ozone level measured at backgroundosit(Zemaitija, Aukstaitija and
Dzukija) and by passive samplers coincides only 85%ata and therefore without correction
factor can be regarded as informative and relidlie. largest discrepancy has been exhibited
in FO7, F13, F22, F27, F36 and F40 places. It @aodncluded that thair quality assessment
based on a passive sampling is not effective duhagvinter.

As can be seen during the third phase of the stuelyod the highest ozone
concentration (185.0 + 25,49 m?) in eldership of Vabalninkas was observed, while t
lowest (71.9 + 22.2.9 m?) in eldership of Balbieriskis, however, the stita analysis
showed that these values was detected as thersubiering this period of study extremely
high mean ozone concentration was found 128.4 & |2§.m'3. In background areas in the
Northern Hemisphere, high ozone levels usually pctuing the spring and warm, sunny
summer months (from April through September), thodlge passive sampling approach
revealed extremely highs&oncentration in springdt is worth noting that only episodes of
photochemical ozone level reach 120 to 14y m?, typically ozone concentrations range
from 60 to 90ug m?3. As seen from Fig. 52 the target values were noteded, but the long
term objectives of max 8 hours on 129 m*® at ~ 60% of the exposure sites were exceeded.
There were no exceedances of information and tezshold in Lithuanian territory.
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Fig. 52. Mean ozone concentration during the exgopariod
March 25 — April 22, 2011

Taking into account the ground-level ozone researober the EMEP program
(Girgzdiere, 2010) the occurrence of ozone concentration20d) m® during 2005 - 2010
period was reported in less than 1% of the timedi@ample, in 2010 - the two cases), as well
as at monitoring site ozone background levels ¢& dscertainty and the maximum value,
which is presented in conjunction with the techhicharacteristics of passive sampling
devices, it can be argued that the measuremenitsese not sufficiently informative, and
can not be used for ambient air quality assessriaking into account the uncertainty of the
measured value and significant deviation from theamcharacter, it is assumed that the
population information threshold (13(@ n®) has not been exceeded.
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Fig. 53 Mean ozone concentration during the expopariod
June 6 — July 4, 2011

One of the factors influencing this result couldHigher wind speed (3.4 m‘sthan
during other study periods, leading to ozone alisorpate increasing (Tang and Lau, 2000).
A comparison between passive sampling data andedéitaated at the automatic air quality
background research stations revealed that ozepeflem 6% (eldership of Sangruda) up to
50% in eldership of Vabalninkas (outlier) is lowtban the @ concentrations indicated by
measuring approach. As mentioned above for groewellozone in middle latitudes the
maximum concentration occurs in summer period duphotochemical events undo solar
ultraviolet radiation. However, during fourth stugheriod, the mean ozone concentration
varied in the range from 30.5 (outlier) (F31) toOX g m?® (FO1) and the mean
concentration was found to be 86.4 + 19@ m? (Fig.53). It was found that mean ozone
concentration (120.9 n?) in Palanga site exceeds the target value of teng-objectives
of the protection of human health.

Comparison of passive and continuous measurementd 0zone concentration level
Calibration factor.

In order to evaluate the coincidence between medsozone concentrations by
different methods the comparative analysis of @ dvas carried out.

Since ozone is a reactive gas and can not be amkotlre measurement methods
mainly are based on the oxidation reactions, wkie@emeasured reaction by-products and is
calculated on the concentration of ozone in the Hne diffusive sampler is based on the
diffusion of ozone along a tube to an absorbingiorad The chemisorption of ozone takes
place by reaction with 1,2-di(4-pyridyl)-ethylen®RE); the ozonide formed undergoes
cleavage and vyields an aldehyde. The amount of hgitie is finally determined
spectrophotometrically by the MBTH method at 442. idmgoing chemical reactions have
not been thoroughly explored, making it imposstbl@accurately determine the sampling rate
in ml/min. To solve this problem the verificatiohtbe test material - a complex combination
of aldehyde absorption color intensity was direatympared with measured data values
expressed inug m* per hour. Calibration factor was described in 1$8@tzerland (Monn
and Hangartner, 1990). Different studies showed titva calibration factor depends on the
exposure location (city, rural area, different co@s and climates).

It was observed that data tend to distort the sabfeozone concentration time-series,
but the experimental dispersion of results remaichanged. The results of relative ratio tests
provide evidence that its value ranges from 0.8.79 which shows that there is a systematic
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error, which origin is unknown. Such errors canebminated in the introduction of certain
amendments.

The individual calibration factors for each monimgy site (automatic stations) were
calculated. During this study the values of ratiasvevaluated and divided into clusters. As
shown in Table 40 the data formed two clustersistér 1 with calibration factor <0.03 and
2nd Cluster with calibration facter0.03.Table 40 summarizes calibration statistics.

Table 40. Statistics of calibration.

The coefficient of the Calibration factor Correction value

regression line slope
Kaunas, Petra$nai 35,4 0,02825 0,73
Kaunas, Noreikisés 36,7 0,02725 0,65
Klaipéda, Silugs pl. 38,2 0,02618 0,60
Siauliai 34,2 0,2924 0,73
Vilnius, Lazdynai 27,9 0,03583 -0,13
Vilnius, Zirmanai 27,3 0,03660 0,29
Aukstaitijos IMS 28,8 0,03472 0,52
Zemaitijos IMS 31,3 0,03191 0,73
Dzukijos IMS 23,0 0,0434 0,42

In order to establish a relationship between 14 wean values and 8-hour peak
values, the data set of hourly ozone values oflathuanian automatic monitoring stations
from 1.9. 2010 and 31.8.2011 were analysed (Fig. 54
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Fig. 54. Plot of 14 day means versus maximum 8 kalwes for all ozone air
monitoring stations in Lithuania

The scatter chart (Fig. 54) shows a clear evidématthere is a chance that the 8-hour
moving average peak value > 1@§ m° occurs when passive samplers show values at > 65
ng m* in Lithuania. Other consideration was made intjpigt14 day mean values and daily
exceedances. Unfortunately, only a few data paas available in the period of 1.9.10 till
31.8.11. But it allows estimating the days of edances, if a data set over one year is
available

Since during | and Il study periods the passivedar were not exhibited the ozone
concentration was compared with the ozone valusgrebd in nearest background stations
(Dzukija, Aukstaitija and Zemaitija). Taking int@@unt the maximum uncertainty limit of
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passive measurement method the coincidence wasl faube 50 and 25 %, respectively.
EasternEurope and Lithuania are the regions where incteasmne levels are mainly
affected by polluted air masses from the south waedt, although the assessment of the
spatial mean ozone concentrations measured bypasampling technique revealed that the
distribution in the territory of Lithuania did nobheet the expected results of the decrease
toward northern Europe.

Conclusions

1. The mean concentrations silfur dioxide in 40 zones’ territory sites, usiByIEP
grid 50 km x 50 km, during the study period did egteed the annual limit value
of 20.0 pg/m and were below the lower assessment threshole wdl8.0 pg/ri

2. The spatial distribution of sulfur dioxide concextions indicates the tendency to
be the higher concentrations in west and southpae$s$ of Lithuania.

3. The mean concentrations oftrogen dioxide in 40 zones’ territory sites, @gin
EMEP grid 50 km x 50 km, during the study period dot exceed the annual limit
value of 40.0 pg/th

4. The spatial distribution of nitrogen dioxide contations indicates the tendency
to be the higher concentrations in west part dfilatia.

5. The mean concentrations loénzene in 40 zones’ territory sites, using EMER gr
50 km x 50 km, during the study period did not ect¢éhe annual limit value of
5.0 pg/ni aiming to protect public health.

6. The spatial distribution of benzene concentratiadgcates the similar level of this
pollutant over the Lithuanian territory.

7. A comparative statistical analysis showed thatsystematic error has the greatest
influence on ozone concentration values measuredalsgive sampling devices.
Calibration, when feasible, is the most reliable/wareduce systematic erraad
make the passive sampling approaches useful imidutian region.
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4.5 Investigation of sulfur dioxide, nitrogen dioxde and benzene concentrations in the
area of “Lithuanian Power Plant”

4.5.1 Coordinates of study places and data capturie the area of “Lithuanian Power
Plant”

Table 41. Data capture (%) in the area of “LithaariPower Plant™(-“ not measuredl”.

Site code Adresas Coordinates (LKS-94) Data capture, %
X Y NO, SO, LOJ
3kmin
Naujuju KietavisSkiu  upwind
Elektrine01 vil. direction 539135 6068395 100 100 50
away from highway 3 km in down
Elektrine02 Al wind direction 542500 6073130 100 100 100
5 km in down
Elektrine03  Gabriliavos vil. wind direction 542372 6075092 100 2 100
5 km in down
Elektrine33  Zebertoniu vil wind direction 546011 6073279 100 100 100
10 km in down
Elektrine04  Karsaku vil. wind direction 540676 6080796 88 88 88
10 km in down
Elektrine44  Dainaveles vil. wind direction 545324 6080115 100 100 100
10 km in down
Elektrine444  Jurzdikos vil wind direction 551579 6071239 100 100 100

All documentation of placement, shipping of difusisamplers are presenteddinnex I.
Photographic documentation of the sampling locaisqoresented iAnnex Il.
The protocols of chemical analysis are presentédhimex Il .

Raw data are presentedAnnex IV.
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4.5.2 Summary results of air monitoring by passiveamplers for the study period from 3 November 201 4 July 2011.

Table 42. Sulfur dioxide concentrationglire region ofLithuanian Power Plant” for the study period fréNovember 2010 to 4 July 2011.

Site code Address Coordinates (LKS-94) S02 concentration, pg/m®
2010.11.03- | 2010.11.17- | 2011.01.06- | 2011.01.20- | 2011.03.25- | 2011.04.08- | 2011.06.06- | 2011.06.20-
X Y 2010.11.17 2010.12.01 2011.01.20 2011.02.03 2011.04.08 2011.04.22 2011.06.20 2011.07.04
Elektrine01 Naujuju Kietaviskiu vil. 539313 6068571 0.6 0.6 1.2 0.3 0.4 0.8 0.8 0.7
Elektrine02 Away from highway Al 542176 6073264 1.0 0.5 1.4 1.1 1.1 0.3
Elektrine03 Gabriliavos vil. 542372 6075092 1.1 0.8 1.3 0.5
Elektrine33 Zebertoniu vil 546011 6073279 0.6 1.2 2.1
Elektrine04 Karsaku vil. 539949 6081267 0.7 1.1 .
Elektrine44 Dainaveles vil. 545324 6080115 1.1 0.6 1.1 0.6 0.3 1.8 1.7 0.7
Elektrine444 Jurzdikos vil 544183 6083071 1.7 0.7 1.2 0.5 3 0.6 0.9
lost or stolen
<0.3=n.d. half of detection limit = n.d.

Table 43. Nitrogen dioxide concentrationghe region of'Lithuanian Power Plant” for the study period fr@&WNovember 2010 to 4 July 2011.

NO2 concentration, pg/m®

Site code Address Coordinates (LKS-94)
2010.11.03- | 2010.11.17- | 2011.01.06- | 2011.01.20- | 2011.03.25- | 2011.04.08- | 2011.06.06- | 2011.06.20-
X Y 2010.11.17 2010.12.01 2011.01.20 2011.02.03 2011.04.08 2011.04.22 2011.06.20 2011.07.04
Elektrine01 Naujuju Kietaviskiu vil. 539313 6068571 6.4 6.0 6.5 6.9 3.8 3.7 3.2 2.5
Elektrine02 Away from highway Al 542176 6073264 12.7 9.9 13.6 11.7 9.4 8.7 8.4 5.3
Elektrine03 Gabriliavos vil. 542372 6075092 7.3 7.0 8.0 7.6 4.7 6.0 5.2 2.9
Elektrine33 Zebertoniu vil 546011 6073279 8.7 8.5 9.9 8.0 6.7 8.8 7.2 4.8
Elektrine04 Karsaku vil. 539949 6081267 5.6 7.0 7.3 4.1 3.6 3.7 2.6
Elektrine44 Dainaveles vil. 545324 6080115 5.6 5.4 6.9 6.3 3.7 3.1 3.8 25
Elektrine444 Jurzdikos vil 544183 6083071 8.4 12.0 10.6 10.9 7.3 10.7 8.1 5.7

|Iost or stolen
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Table 44. Benzene concentrationshia region of'Lithuanian Power Plant” for the study period fréiNovember 2010 to 4 July 2011.

Site code Address Coordinates (LKS-94) Benzene concentrationpg/m®
2010.11.03- | 2010.11.17- | 2011.01.06- | 2011.01.20- | 2011.03.25- | 2011.04.08- | 2011.06.06- | 2011.06.20-
X Y 2010.11.17 2010.12.01 2011.01.20 2011.02.03 2011.04.08 2011.04.22 2011.06.20 2011.07.04
Elektrine01 Naujuju Kietaviskiu vil. 539313 6068571 stolen 1.60 1.7 0.4 0.7
Elektrine02 Away from highway Al 542176 6073264 0.90 1.10 1.6 1.8 1.0 0.8 0.4 0.6
Elektrine03 Gabiriliavos vil. 542372 6075092 0.7 1.3 1.8 1.7 1.1 0.8 0.4 0.8
Elektrine33 Zebertoniu vil 546011 6073279 0.90 1.60 2.4 2.0 1.3 0.9 0.8 0.5
Elektrine04 Karsaku vil. 539949 6081267 1.30 1.6 1.8 1.1 0.3 0.3 0.4
Elektrine44 Dainaveles vil. 545324 6080115 0.90 1.40 1.5 1.8 1.1 1.1 0.5 1.4
Elektrine444 Jurzdikos vil 544183 6083071 1.90 1.40 1.8 1.8 1.3 1.4 0.4 1.5
144
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4.5.3 The seasonal variation of atmospheric sulfudioxide, nitrogen dioxide and benzene
concentrations in the region of “Lithuanian Power Rant”

In the region of “Lithuanian Power Plant”, sevetesiwere chosen for the location of
diffusive samplers in order to assess the distiobubf average concentrations of sulfur
dioxide (SQ), nitrogen dioxide (N@ and benzene (C6H6) levels around the company
“Lithuanian Power Plant". The diffusive samplersrevexposed at the different distances
from the plant: 1) 3 km in upwind direction - Elake01, 2) 3 km in down wind direction -
Elektrine02, 3) 5 km in down wind direction- Elek&03, 4) 5 km in down wind direction-
Elektrine33, 5) 10 km in down wind direction - Heke04, 6) 10 km in down wind
direction- Elektrine44 and 7) 10 km in down windedtion- Elektrine444

Sulfur dioxide

Sulfur dioxide is derived from the combustion offgitcontaining fossil fuels and is a
major air pollutant in many parts of the world. gdesent, the predominant sources include
the use of sulfur-containing fossil fuels for doteseating as well stationary power plants.
The use of tall chimneys at power plants has leditter dispersion and dilution of sulfur
dioxide.

Data presented in Table 44 show that concentratbssilfur dioxide at all sampling
sites in the region of “Lithuanian Power Plant” eced a relatively narrow range (from <0.3
ug/m® to 3.4pg/m®) and, it can be seen, that concentrations of ®&e significantly below
the annual limit value of 20.0g/m* as well the lower assessment threshold value ®f 8.
ug/m* during the study period from 3 November 2010 tduly 2011. The highest sulfur
dioxide concentrations in the vicinity of power plavere measured in winter and varied
between 0.8 and 2;&/m®, while in the summertime, S@oncentrations were in the range of
<0.3 — 1.7ug/m®. The seasonal variation at site Elektrine01 wasificantly smaller than that
at sites Elektrine02, Elektrine03, Elektrine33 gratticularly at Elektrine04. It shows that
“Lithuanian Power Plant” is the source for the esiaa of SQ, yet unsignificant at present.
Low concentrations were measured upwind at sitektiheOl and downwind at sites
Elektrine44 and Elektrine444. It is very possiltleat the highest concentration of S
winter at sampling site Elektrine04, located 10 ¢ownwind from source (power plant), was
due to the emmision from a local source. Fig. S8ashspatial nearly even distribution of SO
concentrations in the region of “Lithuanian Pow&ari®’.

Table 44. Statistics for the sulfur dioxide atmasphiconcentrations ithe region of
“Lithuanian Power Plant” for the study period fréWNovember 2010 to 4 July 2011.

SO, concentration, pg/m?

Site code ;
Address Location Autumn  Winter Spring Summer  min max  Mean
Naujuju 3kmin
Kietaviskiu  upwind
Elektrine01 vil. direction 0.6 0.8 0.6 0.8 0.3 1.2 0.7
Away 3 kmin
from down
hi ghway wind
Elektrine02 Al direction 11.3 12.7 9.1 6.9 5.3 13.6 10.0
5kmin
down
Gabriliavos  wind
Elektrine03  vil. direction 7.2 7.8 5.4 4.1 2.9 8.0 6.1
5kmin
down
Zebertoniu  wind
Elektrine33 il direction 8.6 9.0 7.8 6.0 4.8 9.9 7.8
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10 kmin
down
wind
Elektrine04 Karsaku vil. direction 5.6 7.2 3.9 3.2 2.6 7.3 4.8
10 kmin
down
Dainaveles  wind
Elektrine44  vil. direction 5.5 6.6 3.4 3.2 2.5 6.9 4.7
10 kmin
down
wind
Elektrine444 Jurzdikos vil direction 10.2 10.8 9.0 6.9 5.7 12.0 9.2

Lithuanian Power Plant
—e— Autumn —e— Winter —a— Spring Summer

[l N N
o (&)] o (&)]
I I I ]

SO2 concentration, ug m-3
o
a1

o
o

Elektrine01 Elektrine02 Elektrine03 Elektrine33 Elektrine04 Elektrine44 Elektrine444

Fig. 56. Spatial distribution of seasonal mean eatations of sulfur dioxide ithe region of
“Lithuanian Power Plant” for the study period fré&WNovember 2010 to 4 July 2011.

Nitrogen dioxide

Data in Table 45 show that concentrations of na@rodioxide at all sampling sites in
the region of “Lithuanian Power Plant” were sigoaintly below the lower assessment
threshold value of 26.ag/m® and ranged from 2.5g/m® to 13.6ug/m® during the study
period from 3 November 2010 to 4 July 2011. Theateom of NQ, mean concentrations
exhibited a seasonal pattern with a maximum in evidnd a minimum in summer at all
sampling sites. The data show that nitrogen dioxadecentration winter is on average 2
times higher than in summer. The lower Né®dncentration in summer may be partly due to
the destruction of N©by a photochemical reaction with OH radicals beeasplar radiation
is generally the strongest. Fig. Sfiowsthe spatiabistributionof annual mean concentrations
of nitrogen dioxide inthe region of‘Lithuanian Power Plant” for the study period fran
November 2010 to 4 July 2011. The maximum valuesitocbgen dioxide concentration were
measured at the sampling site Elektrine02 with ahmean of 10.ng/m3 and the minimum
at Elektrine01 with annual mean of 4u@/m°. The second lower annual concentration of
nitrogen dioxide was found at the sampling sitekire44 with annual mean of 4uig/m®

Table 45. Spatial distribution of seasonal mearcentrations of nitrogen dioxide the
region of“Lithuanian Power Plant” for the study period fré&™November 2010 to 4 July
2011.

NO, concentration, ug/m®

Site code
Address Autumn Winter  Spring  Summer min max  Mean
Elektrine01 3 km in upwind direction 6.2 6.7 3.8 2.9 25 6.9 4.9
3 km in down wind 11.3 12.7 9.1 6.9 5.3 13.6 10.0
146
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Elektrine02 direction
5 km in down wind

Elektrine03 direction 7.2 7.8 5.4 4.1 2.9 8.0 6.1
5 km in down wind

Elektrine33 direction 8.6 9.0 7.8 6.0 4.8 9.9 7.8
10 km in down wind

Elektrine04 direction 5.6 7.2 3.9 3.2 2.6 7.3 4.8
10 km in down wind

Elektrine44 direction 5.5 6.6 3.4 3.2 2.5 6.9 4.7
10 km in down wind

Elektrine444 direction 10.2 10.8 9.0 6.9 5.7 12.0 9.2

Lithuanian Power Plant
—e— Autumn —e—Winter —a— Spring Summer

NO2 concentration, yg m-3

0 T T T T T T
Elektrine01 Elektrine02 Elektrine03 Elektrine33 Elektrine04 Elektrine44 Elektrine444

Fig. 57. Spatial distribution of seasonal mean eotrations of nitrogen dioxide the region
of “Lithuanian Power Plant” for the study period fré&MNovember 2010 to 4 July 2011.

Benzene

Data in Table 46 show that concentrations of bemznall sampling sites in the
region of “Lithuanian Power Plant” were below tlmit value of 5.0pg/m® and ranged
from 0.4ug/m?® to 2.2ug/m® during the study period from 3 November 2010 tuly 2011.
Variation of NQ mean concentrations revealed the seasonal patiginthe maximum
values in winter and minimum values in summer Asainpling sites. The highest value
(2.2 pg/m®) of benzene was measured at the sampling sitetriE83 located 5 km
downwind from power plant in winter. Fig. 58 shosatial even distribution of benzene
concentrations in the region of “Lithuanian Powé&ar®. Annual mean concentrations of
benzene at sampling sites in area of the powet plare in the range of 1.0 — Iug/m°.

Table 46. Statistics for the benzene atmosphenceadrations ithe region ofLithuanian
Power Plant” for the study period from 3 Novembei@to 4 July 2011.

Benzene concentrationpg/m®

Site code
Address Autumn Winter  Spring  Summer min max  Mean

ElektrineO1 3 km in upwind direction 1.6 1.7 0.6 0.4 1.7 1.1

3 km in down wind
Elektrine02 direction 1.0 1.7 0.9 0.5 0.4 1.8 1.0

5 km in down wind
Elektrine03 direction 1.0 1.7 1.0 0.6 0.4 1.8 1.1

5 km in down wind 1.3 2.2 1.1 0.6 0.5 2.4 1.3
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Elektrine33  direction
10 km in down wind

Elektrine04 direction 1.3 1.7 0.7 0.4 0.3 1.8 1.0
10 km in down wind

Elektrine44 direction 1.2 1.6 1.1 0.9 0.5 1.8 1.2
10 km in down wind

Elektrine444 direction 1.7 1.8 1.4 0.9 0.4 1.9 1.4

Lithuanian Power Plant
—e— Autumn —e— Winter —a— Spring Summer

2.5+

2.0 4

1.5~

1.0

0.5+

C6H6 concentration, ug m-3

0.0

Elektrine01 Elektrine02 Elektrine03 Elektrine33 Elektrine04 Elektrine44 Elektrine444

Fig. 58. Spatial distribution of seasonal mean eatrations of benzene ithe region of
“Lithuanian Power Plant” for the study period fr@&Wovember 2010 to 4 July 2011.

Conclusions

1. The mean concentrations sidilfur dioxide, nitrogen dioxide and benzene arotirel
"Lithuanian Power Plant" during the study periodatigely were low and did not
exceed the annual limit values aiming to protedtljgthealth.

passam Itd



Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

4.6 An evaluation of the ammonia atmospheric concémations in an area of swine farms

4.6.1 Coordinates of study places and data capture an area of swine farms

Table 47. Data capture (%) in an area of 4 swinas$g’' -“ not measuregl

Site code Address Coordinates (LKS-94) Data capture, %

X Y NH 5

Stock Company (SC) ,,Birzu bekonas*

Leitiskiai vil., Birzai district 544902 6250863

Bekonas01 50 m in upwind direction 544797 6250880 100

Bekonas02 50 m in down wind direction 544982 6250843 100

Bekonas03 100 m in down wind direction 545025 6250898 100

Bekonas04 200 m in down wind direction 545080 6250992 100

SC ,Saerimner” Rupinsku swine complex

Rupinsku-Malvinavo vil., Ignalina district 638858 6148144

RupinskaiOl 50 m in upwind direction 638734 6148069 100

Rupinskaio2 50 m in down wind direction 638940 6148230 100

Rupinskaio3 100 m in down wind direction 638975 6148231 100

Rupinskaio4 200 m in down wind direction 639010 6148232 100

Agricultural Association ,Vycia“

Patamulselis vil., Roku sen., Kaunas district 498497 6075346

Vycia01 50 m in upwind direction 498532 6075275 100

Vycia02 50 m in down wind direction 498648 6075377 100

Vycia03 100 m in down wind direction 498544 6075179 100

Vycia04 200 m in down wind direction 498743 6075596 100

SC ,Saerimner” division 06,

Juseviciai vil., Kalvarija sen. 451872 6029099

Juseviciai0l 50 m in upwind direction 453398 6028710 100

Juseviciai02 50 m in down wind direction 453779 6028811 100

Juseviciai03 100 m in down wind direction 453799 6028826 100

Juseviciai04 200 m in down wind direction 453814 6028860 100

SC "Sistem" swine complex,

Ciukiskiai vil., Josvainiu sen., Kedainiai district

Ciukiskiu km 01 50 m in upwind direction 488892 6126772 100

Ciukiskiu km 02 territory of swine farm 489486 6127 100

Ciukiskiu km 03 territory of swine farm 489672 612h 100

Ciukiskiu km 04 territory of swine farm 489849 61DB 100

All documentation of placement, shipping of diffusisamplers are presentediinnex |I.
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Photographic documentation of the sampling locasqoresented iAnnex Il.
The protocols of chemical analysis are presentédhimex Il .

Raw data are presentedAnnex IV.
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4.6.2 Summary results of air monitoring by passiveamplers for the study period from 3 November 201t 4 July 2011.

Table 48. Ammonia concentrations in an area of lhes¥arms for the study period from 3 November 2618 July 2011(—* not measuredl

i . NH3 concentratio /m3
Site code Coordinates (LKS-94) N K
Address 2010.11.03- | 2010.11.17- | 2011.01.06- | 2011.01.20- | 2011.03.25- | 2011.04.08- | 2011.06.06- | 2011.06.20-
X Y 2010.11.17 2010.12.01 2011.01.20 2011.02.03 2011.04.08 2011.04.22 2011.06.20 2011.07.04

Stock Company (SC) ,Birzu

bekonas"

Leitiskiai vil., Birzai district. 544902 6250863
Bekonas01 50 m in upwind direction 544797 6250880 9.3 29.2 22.6 3.2 14.9 14.8 23.6 27.8
Bekonas02 | 50 m in down wind direction 544982 6250843 11.4 12.3 12.8 24.0 15.5 29.5 23.7 27.7
Bekonas03 100 m in down wind direction 545025 6250898 13.5 10.1 14.7 31.3 33.6 49.4 36 42.6
Bekonas04 | 200 m in down wind direction 545080 6250992 26.1 7.2 415 31.4 20.1 17.1 35.1 335

SC ,Saerimner* Rupinsku

swine complex

Rupinsku-Malvinavo vil.,

Ignalina district 638858 6148144
Rupinskai01l | 50 m in upwind direction 638734 6148069 21.0 27.0 6.1 6.3 10.7 13.7 34 40.5
Rupinskai02 | 50 m in down wind direction 638940 6148230 62.0 45.7 69.8 53.5 54.6 53.4 56.2 62.5
Rupinskai03 | 100 m in down wind direction 638975 6148231 46.1 315 63.8 49.7 32.0 31.0 36.1 38.8
Rupinskai04 | 200 m in down wind direction 639010 6148232 11.9 18.1 34.7 27.4 16.5 18.4 15 18

Agricultural Association

»Vycia“

Patamulselis vil., Roku sen.,

Kaunas district 498497 6075346
Vycia01 50 m in upwind direction 498532 6075275 6.0 3.4 0.3 1.1 - - - -
Vycia02 50 m in down wind direction 498648 6075377 4.1 4.3 2.1 2.3 - - - -
Vycia03 100 m in down wind direction 498544 6075179 3.2 1.2 0.1 1.4 - - - -
Vycia04 200 m in down wind direction 498743 6075596 2.8 4.7 1.8 2.0 - - - -

SC ,Saerimner” division 06,

Juseviciai vil., Kalvarija sen. 451872 6029099
Juseviciai01l | 50 m in upwind direction 453398 6028710 15.2 25 6.1 7.7 4.0 9.9 10.3 41.5
Juseviciai02 | 50 m in down wind direction 453779 6028811 26.7 15.4 427 33.0 42.1 34.2 56.8 41.25
Juseviciai03 | 100 m in down wind direction 453799 6028826 21.3 21.1 14.6 29.9 30.0 25.8 43.3 36.1
Juseviciaio4 | 200 m in down wind direction 453814 6028860 24.3 19.6 11.9 27.8 27.0 25.4 24.8 28.2
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SC "Sistem" swine complex,
Ciukiskiai vil., Josvainiu sen.,
Kedainiai district

Ciukiskiu km

01 50 m in upwind direction 488892 6126772 6.6 19 124.8 317
Ciukiskiu km . .

02 Territory of swine farm 489486 6127107 52.9 91.9 125.2 99.4
Ciukiskiu km ) )

03 Territory of swine farm 489672 6127125 78.0 1315 125.2 100.3
Ciukiskiu km Territory of swine farm

04 ry 489849 6127106 0.2 96.8 36.8 102.6
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4.6.3 The seasonal variation of atmospheric sulfudioxide, nitrogen dioxide and benzene
concentrations in an area of 4 swine farms

Ammonia (NH) is a highly reactive gas that is mostly emittatbithe atmosphere
from agricultural sources (excreta from domestiorats and fertilizers) at or near ground
level. Oceans, biomass burning and crops are alporiant NH emission sources. It is well
estimated that about 60% of the globalJdrhission is from anthropogenic sources.

The concentrations and spatial distributions forsN¥ére measured seasonally over
one year around 5 swine farms: Stock Company (8@)y bekonas” (Leitiskiai vil., Birzai
district.), SC ,Saerimner® Rupinsku swine compleRupinsku-Malvinavo vil., Ignalina
district), Agricultural Association ,Vycia“ (Patanselis vil., Roku sen., Kaunas district), SC
.Saerimner” division 06, Juseviciai vil.,, Kalvarijgen.) and SC "Sistem" swine complex
(Ciukiskiai vil., Josvainiu sen., Kedainiai dist)icMeasurements of ammonia atmospheric
concentrations were conducted using the diffusaraers from 3 November 2010 to 4 July
2011. The samplers were set up at four sites aliffezent distances from the swine farms: 1)
50 m in upwind direction, 2) 50 m in down wind ditien, 3) 100 m in down wind direction,
4) 200 m in down wind direction. The concentratiamsl spatial distributions for NHvere
measured seasonally over two be-weekly periods.

There are no set air quality guidelines for ammaatisnospheric concentrations.
Therefore the measured MEebncentrations during this study were compared datity limit
value of 40.0ug/m®, which is adopted by the minister of environmempi@itection and public
health on 30 October 2000, order No. 471/582 (2000.00-3185, 2007 No. 67-2627).

4.6.3.1 Stock Company ,Birzu bekonas*

The measuretlH; concentrations around the Stock Company ,Birzu hakbwere
averaged over the autumn, winter, spring and sunpaeods (Table 49). Data indicate that
seasonally mean Nftoncentrations did not exceed air quality limiteaof 40.0ug/m? at all
four measurement sites. However, Nbe-weekly concentrations were 41i§m° in winter
during the third phase of sampling and 4@g/m® — in spring during the six phase of
sampling at site 200 m in down wind direction. Umsner, NH concentration of 42.ﬁg/m3
was observed in be-weekly sample during the eighse of sampling at site 100 m in down
wind direction from swine farm.

Table 49. Statistics for the ammonia atmospheriecentrations around Stock Company
»Birzu bekonas* during the study period (3 Novempet0 — 4 July 2011)

H 3
Site code Location NH3 concentration, pg/m

Autumn  Winter Spring  Summer min max Mean

50 m in upwind

Bekonas01 direction 19.3 12.9 14.9 25.7 3.2 29.2 18.2
50 m in down wind

Bekonas 02 direction 11.9 18.4 225 25.7 11.4 29.5 19.6
100 m in down wind

Bekonas 03 direction 11.8 23.0 41.5 39.3 10.1 49.4 28.9
200 m in down wind

Bekonas 04 direction 16.7 36.5 18.6 34.3 7.2 41.5 26.5

4.6.3.2 Stock Company ,Saerimner” Rupinsku swineamplex

Data indicate that seasonally averageds;Nitimospheric concentrations around SC
,Saerimner* Rupinsku swine complex exceed air dqualimit value of 40.0ug/m’ at
measurement sit80 m downwind from thewine complex and were 53.@/m°, 61.7ug/m’,
54.0 pg/m® and 59.4ug/m? in autumn, winter, spring and summer, respecti@gble 50).
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The significantincrease iMNH3z atmosphericoncentrations were recorded in the warm period
of the yearData show that ammonia concentrations showed @&teydo gradual decrease at
sitesdownwind from theswine complex and it value at site 200downwind from theswine
complex was at the same level as at site 50 mwingpdirection tathe swine complex.

Table 50. Statistics for the ammonia atmosphericcentrations around SC ,Saerimner*
Rupinsku swine complex during the study period @®&&mber 2010 — 4 July 2011)

NH; concentration, ug/m3

Site code Location i : :
Autumn  Winter Spring Summer min max Mean

50 m in upwind

RupinskaiOl direction 24.0 6.2 12.2 37.3 6.1 405 19.9
50 min down

Rupinskai02 wind direction 53.9 61.7 54.0 59.4 457 69.8 57.2
100 m in down

RupinskaiO3 wind direction 38.8 56.8 31.5 375 31.0 63.8 41.1
200 m in down

RupinskaiO4 wind direction 15.0 31.1 17.5 16.5 119 347 20.0

4.6.3.3 Agricultural Association ,Vycia“

The ammonia atmospheric concentrations were inathge 0.1 — 6.Qg/m® (Table 51)
around the swine complex of Agricultural Associati®/ycia“. Averaged NH atmospheric
concentrations ranged from 1.5 to 3:8/m’ for the second sampling period in winter.
Therefore, it was assessed to discontinue the samolynd this swine complex because the
measured level of ammonia concentrations were ypatdl for intensively managed swine
production. It was decided to continue the studyamfmonia atmospheric concentrations
around the swine complex "Sistem"”.

Table 51. Statistics for the ammonia atmospheriacentrations around Agricultural
Association ,Vycia“ swine complex during the stuggriod (3 November 2010 — 3 February
2011)

NH; concentration, ug/m3

Site code Location Autumn  Winter Spring Summer  min max Mean

Vycia01 50 min upwind

direction 4.7 0.7 - - 0.3 6.0 2.7
Vycia 02 50 m in down

wind direction 4.2 2.2 - - 2.1 4.3 3.2
Vycia 03 100 m in down

wind direction 2.2 0.8 - - 0.1 3.2 1.5
Vycia 33 200 m in down

wind direction 3.8 1.9 - - 1.8 4.7 2.8

4.6.3.4 Stock Company ,Saerimner” division 06

The annual ammonia atmospheric concentration dideazhed the limit value of 40.0
ug/m® around the swine complex of SC ,Saerimner* divisi (Table 52). However, be-
weekly concentrations of NHexceeded the limit value for NHat site at site 50 m in
downwind direction fronthe swine complex in spring and summer and were ggli°, 42.1
ng/m®, 56.6 pg/m® and 41,3ug/m®, respectivelyduring the third, fifth, seventh and eight
phase of sampling. In summer, be-weekly concentratof NH were 36.1ug/m® and 43.3
ng/m*at the site 100 m in downwind direction fraheswine complex. Spatial distribution of
NH3; atmospheric concentration indicates thatsNidncentrations, which were measured at
sites in downwind direction from the swine complexere 1.6—-2.4 times higher than those at
site in upwind direction tthe swine complex.
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Table 52. Statistics for the ammonia atmosphenicentrations around SC ,Saerimner”
division 06 swine complex during the study periddovember 2010 — 4 July 2011)

. ) NH; concentr:’;\tion,ug/m3
Site code Location Autumn  Winter Spring Summer  min max Mean
50 m in upwind
Juseviciai0l  direction 20.1 6.9 7.0 25.9 40 415 15.0
50 m in down
Juseviciai02  wind direction 21.1 37.9 38.2 49.0 154 56.8 36.5
100 m in down
Juseviciai03  wind direction 21.2 22.3 27.9 39.7 146 433 27.8
200 m in down
Juseviciai04  wind direction 22.0 19.9 26.2 26.5 119 282 23.6

4.6.3.5 SC "Sistem" swine complex

The results indicate, that during two seasons (2B6cW— 4 July 2011), atmospheric
mean concentration of ammonia varied between 480514.2.8ug/m® at sampling sites in
downwind direction from this swine complex (Tabl8)5Increased concentrations were
recorded in summer downwind from the source regiBpatial distribution of N
atmospheric concentration indicates thatsMitinospheric concentrations measured at sites in
downwind direction from the swine complex were 2.3-times higher than those at site in
upwind direction tahe swine complex.

Table 53. Statistics for the ammonia atmosphenncentrations around SC "Sistem” swine
complex during the study period (25 March — 4 Ry 1)

NH; concentration, pg/m®

Site code Location i i :
Autumn  Winter  Spring Summer min max Mean

Ciukiskiu km 01 50 min

upwind

direction - - 12.8 78.3 6.6 124.8 455
Ciukiskiu km 02  Territory of

swine farm - - 72.4 112.3 52.9 125.2 92.4
Ciukiskiu km 03  Territory of

swine farm - - 104.8 112.8 78.0 1315 108.8
Ciukiskiu km 04 Territory of

swine farm - - 48.5 69.7 0.2 102.6 59.1

Conclusions

1. The mean annual concentrations asthmonia around the swine Stock Company
,Birzu bekonas* during the study period did not e&d the limit value of 40.0g/m".
However, the exceedances of the limit vadeeurred in the be-weekly samples.

2. The mean concentrations afmmonia around the swine Stock Company ,Saerimner*
Rupinsku exceedetthe limit value of 40.Qug/m® at site 50 m in downwind direction
from farm during the autumn, winter, spring and swenand, respectively, were 53.9
ng/m®, 61.7ug/m’, 54.0pg/m® and 59.4ug/n’.

3. The mean annual concentrations ashmonia around the swine SC ,Saerimner*
division 06 during the study period did not reaclied limit value. However, the
exceedances of the limit valugccurred in be-weekly samplest site 50 m in
downwind direction fronthe swine complex in spring and summer and were 42.7
ug/m’®, 42.1pg/m?, 56.6 ug/m® and 41.3ug/m’, respectivelyduring the third, fifth,
seventh and eight measurement periods.

4. The atmospheric concentrationsashmonia around the SC "Sistem" swine complex
in be-weekly samplesxceeded the limit value 2 — 3 times during stpdyiod (25
March — 4 July 2011). The concentrations ofsNitHambient air at sites in downwind
direction from the swine complex were 1.3-2.4 tinmggher than those at site in
upwind direction taheswine complex.
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4.7 Annual mean concentrations of atmospheric poltants and maps of annual
concentrations distribution of these pollutants.

4.7.1 Annual mean concentrations of pollutants iVilnius agglomeration for the study
period from 3 November 2010 to 4 July 2011.

Table 54. Annual mean concentrations of pollutafym?’) in Vilnius agglomeration for the
study period from 3 November 2010 to 4 July 2071 ot measurejl.

Annual mean concentrations of pollutants

Site code Coordinates (LKS-94) Study period (ng/n?))
X Y Sulfgr throgen Benzene
diokside diokside
VILNIUSO1 583758 6063283  2010.11.03-2011.07.04 - 20.2 1.5
VILNIUSO02 584763 6064354  2010.11.03-2011.07.04 - 22.3 -
VILNIUSO03 588156 6066315  2010.11.03-2011.07.04 1.10 10.2 -
VILNIUSO04 583365 6068074  2010.11.03-2011.07.04 - 11.7 1.9
VILNIUSO05 583080 6065084  2010.11.03-2011.07.04 - 37.7 -
VILNIUSO06 581970 6068079  2010.11.03-2011.07.04 1.08 16.0 -
VILNIUSO7 580681 6066187  2010.11.03-2011.07.04 - 19.1 1.5
VILNIUSO08 579739 6066697  2010.11.03-2011.07.04 - 31.0 -
VILNIUS09 582959 6060975  2010.11.03-2011.07.04 1.79 34.4 1.8
VILNIUS10 582796 6060109  2010.11.03-2011.07.04 - 42.1 -
VILNIUS11 581960 6059972  2010.11.03-2011.07.04 0.96 45.6 1.9
VILNIUS12 582010 6059221  2010.11.03-2011.07.04 1.27 22.6 -
VILNIUS13 582415 6058371  2010.11.03-2011.07.04 - 52.7 2.1
VILNIUS14 584931 6060496  2010.11.03-2011.07.04 - 16.0 -
VILNIUS15 591991 6062292  2010.11.03-2011.07.04 1.60 12.9 1.7
VILNIUS16 583063 6061719  2010.11.03-2011.07.04 - 25.5 -
VILNIUS17 582512 6062879  2010.11.03-2011.07.04 0.69 29.3 -
VILNIUS18 581427 6063545  2010.11.03-2011.07.04 - 55.6 2.3
VILNIUS19 580579 6063083  2010.11.03-2011.07.04 1.41 30.4 -
VILNIUS20 581758 6061964  2010.11.03-2011.07.04 - 545 2.3
VILNIUS21 580262 6060396  2010.11.03-2011.07.04 0.77 22.6 -
VILNIUS22 579704 6061515  2010.11.03-2011.07.04 1.07 13.3 -
VILNIUS23 577147 6060074  2010.11.03-2011.07.04 - 26.7 1.4
VILNIUS24 577530 6060653  2010.11.03-2011.07.04 1.11 17.5 -
VILNIUS25 577926 6062234  2010.11.03-2011.07.04 - 20.4 -
VILNIUS26 575873 6064366  2010.11.03-2011.07.04 - 13.1 1.8
VILNIUS27 578885 6063708  2010.11.03-2011.07.04 0.76 40.0 -
VILNIUS28 578896 6065447  2010.11.03-2011.07.04 - 16.6 1.6
VILNIUS29 577304 6068799  2010.11.03-2011.07.04 1.34 9.1 -
VILNIUS30 580925 6064834  2010.11.03-2011.07.04 - 29.3 1.7
VILNIUS31 578744 6060775  2010.11.03-2011.07.04 1.04 43.3 -
VILNIUS32 578744 6060775  2010.11.03-2011.07.04 - 20.3 1.6
VILNIUS33 574710 6058627  2010.11.03-2011.07.04 1.08 30.1 -
VILNIUS34 583365 6068074  2010.11.03-2011.07.04 - 10.3 -
VILNIUS35 577762 6049785  2010.11.03-2011.07.04 - 11.2 1.5
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4.7.2 Annual mean concentrations of pollutants iKaunas agglomeration for the study
period from 3 November 2010 to 4 July 2011.

Table 55. Annual mean concentrations of pollutafym’) in Kaunas agglomeration for the
study period from 3 November 2010 to 4 July 2071 ot measurejl.

Annual mean concentrations of pollutants

Site code  Coordinates (LKS-94) Study period (ng/m?)
X Y Sulfur Nitrogen Benzene
diokside diokside
KAUNASO1 492623 6088847  2010.11.03-2011.07.04 1.81 30.7 -
KAUNAS02 492615 6090103  2010.11.03-2011.07.04 - 26.6 2.5
KAUNASO03 496331 6088790  2010.11.03-2011.07.04 0.96 46.8 -
KAUNASO04 502034 6089967  2010.11.03-2011.07.04 - 11.2 2.1
KAUNASO05 488393 6088343  2010.11.03-2011.07.04 0.93 16.3 -
KAUNASO06 490165 6087262  2010.11.03-2011.07.04 - 28.5 1.5
KAUNASO7 491938 6088081  2010.11.03-2011.07.04 0.77 18.6 -
KAUNASO08 494000 6088000  2010.11.03-2011.07.04 - 21.4 -
KAUNAS09 495956 6087875  2010.11.03-2011.07.04 - 18.3 1.7
KAUNAS10 498130 6088176  2010.11.03-2011.07.04 0.88 28.4 -
KAUNAS11 500160 6088074  2010.11.03-2011.07.04 - 19.5 1.5
KAUNAS12 503927 6087804  2010.11.03-2011.07.04 - 315 -
KAUNAS13 487939 6086031  2010.11.03-2011.07.04 0.79 8.7 -
KAUNAS14 489996 6085770  2010.11.03-2011.07.04 - 15.4 1.7
KAUNAS15 492014 6085948  2010.11.03-2011.07.04 - 25.8 2.6
KAUNAS16 493964 6085815  2010.11.03-2011.07.04 0.83 25.0 -
KAUNAS17 495997 6086351  2010.11.03-2011.07.04 - 22.0 -
KAUNAS18 498051 6085969  2010.11.03-2011.07.04 - 16.8 1.6
KAUNAS19 500051 6086253  2010.11.03-2011.07.04 0.94 15.4 -
KAUNAS20 502155 6085972  2010.11.03-2011.07.04 - 19.1 1.9
KAUNAS21 492937 6086262  2010.11.03-2011.07.04 - 24.0 -
KAUNAS22 491351 6084691  2010.11.03-2011.07.04 1.14 14.8 -
KAUNAS23 491986 6084074  2010.11.03-2011.07.04 - 12.8 1.7
KAUNAS24 494479 6084259  2010.11.03-2011.07.04 - 26.9 1.9
KAUNAS25 495467 6083510  2010.11.03-2011.07.04 1.26 41.1 -
KAUNAS26 497805 6085005  2010.11.03-2011.07.04 - 24.3 1.9
KAUNAS27 500078 6084015  2010.11.03-2011.07.04 0.85 26.4 2.3
KAUNAS28 491995 6081984  2010.11.03-2011.07.04 - 14.9 -
KAUNAS29 493827 6082050  2010.11.03-2011.07.04 0.91 15.2 -
KAUNAS30 496006 6081911  2010.11.03-2011.07.04 - 27.2 -
KAUNAS31 497951 6082027  2010.11.03-2011.07.04 0.99 11.9 1.8
KAUNAS32 499916 6081980  2010.11.03-2011.07.04 0.97 19.9 -
KAUNAS33 496325 6079938  2010.11.03-2011.07.04 - 15.4 1.7
KAUNAS34 498391 6080481  2010.11.03-2011.07.04 - 11.7 -
KAUNAS35 501601 6079204  2010.11.03-2011.07.04 0.79 12.0 -
157
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4.7.3 Annual mean concentrations of pollutants in dne for the study period from 3
November 2010 to 4 July 2011.

Table 56. Annual mean concentrations of pollutafy/m®) in zone for the study period
from 3 November 2010 to 4 July 201%(not measurejl

Annual mean concentrations of pollutants

Site code Coordinates (LKS-94) Study period (ug/m?)
X Y Sulfur Nitrogen
diokside diokside Benzene

KLAIPEDAO1 317356 6181537 2010.11.03-2011.07.04 0.91 - 1.47
KLAIPEDAO2 319434 6181140 2010.11.03-2011.07.04 1.01 30.8 161
KLAIPEDAO3 319756 6180136 2010.11.03-2011.07.04 0.93 24.1 1.94
KLAIPEDAO4 322484 6176444 2010.11.03-2011.07.04 44.6 -
KLAIPEDAOS 318437 6180451 2010.11.03-2011.07.04 1.29 20.2 1.95
KLAIPEDA0G 320418 6179292 2010.11.03-2011.07.04 - 24.8 -
KLAIPEDAO7 323146 6174130 2010.11.03-2011.07.04 - 26.8 1.36
KLAIPEDAOS 320004 6178668 2010.11.03-2011.07.04 0.89 30.1 1.34
KLAIPEDA09 319612 6179416 2010.11.03-2011.07.04 1.24 44.6 -
KLAIPEDA10 320946 6176889 2010.11.03-2011.07.04 - 24.4 1.42
KLAIPEDA11 320937 6175175 2010.11.03-2011.07.04 1.39 50.5 -
KLAIPEDA12 323159 6175127 2010.11.03-2011.07.04 0.79 34.7 1.45
PANEVEZYSO01 522977 6176841 2010.11.03-2011.07.04 1.49 27.3 1.88
PANEVEZYS02 520298 6177592 2010.11.03-2011.07.04 - 12.0 1.30
PANEVEZYS03 522818 6177223 2010.11.03-2011.07.04 - 16.9 1.59
PANEVEZYS04 520468 6178607 2010.11.03-2011.07.04 - 19.0 1.63
PANEVEZYS05 520411 6179265 2010.11.03-2011.07.04 1.19 13.8

PANEVEZYS06 522728 617900 2010.11.03-2011.07.04 0.90 12.8 3.20
PANEVEZYSO07 523598 6176706 2010.11.03-2011.07.04 - 13.9 2.01
PANEVEZYS08 520088 6175197 2010.11.03-2011.07.04 0.70 9.9 -
PANEVEZYS09 525040 6175873 2010.11.03-2011.07.04 0.81 - 1.86
PANEVEZYS10 525743 6177700 2010.11.03-2011.07.04 1.28 9.7 -
PANEVEZYS11 524838 6179646 2010.11.03-2011.07.04 0.81 10.8 -
PANEVEZYS12 521653 6178724 2010.11.03-2011.07.04 1.29 19.5 2.16
SIAULIAIOL 458612 6199957 2010.11.03-2011.07.04 2.12 9.1 -
SIAULIAIO2 457379 6200069 2010.11.03-2011.07.04 - 33.9 1.75
SIAULIAIO3 455927 6200651 2010.11.03-2011.07.04 - 13.5 -
SIAULIAIO4 459807 6202377 2010.11.03-2011.07.04 0.69 19.2 1.78
SIAULIAIOS 458435 6202358 2010.11.03-2011.07.04 1.81 20.9 -
SIAULIAIO6 456048 6202293 2010.11.03-2011.07.04 0.86 11.1 2.59
SIAULIAIO7 453918 6198085 2010.11.03-2011.07.04 1.01 23.8 -
SIAULIAIO8 455323 6193355 2010.11.03-2011.07.04 31.9 1.73
SIAULIAIO9 456720 6198676 2010.11.03-2011.07.04 1.04 2.08
SIAULIAIL0 457398 6197424 2010.11.03-2011.07.04 2.00 26.0 1.96
SIAULIAILL 458564 6197330 2010.11.03-2011.07.04 0.80 12.0 2.48
SIAULIAI12 460338 6197599 2010.11.03-2011.07.04 1.57 7.9 1.31
ALYTUSO1 501105 6031759 2010.11.03-2011.07.04 1.53 11.7 1.46
ALYTUSO02 500959 6028806 2010.11.03-2011.07.04 1.20 9.4 1.48
ALYTUSO03 502507 6028699 2010.11.03-2011.07.04 1.32 19.7 2.06
ALYTUS04 502481 6027689 2010.11.03-2011.07.04 1.21 20.3 2.00
ALYTUSO05 500741 6030624 2010.11.03-2011.07.04 - 19.5 1.60
ANYKSCIAIOL 569750 6155073 2010.11.03-2011.07.04 0.85 14.7 1.71
ANYKSCIAIO2 570383 6154900 2010.11.03-2011.07.04 2.35 10.3 1.67
ANYKSCIAIO3 570224 6155363 2010.11.03-2011.07.04 2.09 7.1 1.57
BIRZAIO1 55760 6230044 2010.11.03-2011.07.04 0.84 9.7 2.10
BIRZAIO2 547187 6229695 2010.11.03-2011.07.04 0.96 8.6 2.30
BIRZAIO3 546908 6230479 2010.11.03-2011.07.04 1.40 6.5 1.47
DRUSKININKAIOL 498072 5986666 2010.11.03-2011.07.04 1.68 11.1 1.50
DRUSKININKAIO2 499530 5985856 2010.11.03-2011.07.04 1.19 18.4 1.93
DRUSKININKAIO3 497901 5987822 2010.11.03-2011.07.04 1.38 4.2 1.59
ELEKTRENAIOL 543513 6072650 2010.11.03-2011.07.04 0.74 11.2 1.31
ELEKTRENAIO2 542208 6071913 2010.11.03-2011.07.04 0.89 7.6 1.25
ELEKTRENAIO3 543165 6072363 2010.11.03-2011.07.04 0.93 14.8 1.38
GARGZDAIO1 336544 6178116 2010.11.03-2011.07.04 0.83 13.9 1.69
GARGZDAI02 336199 6176738 2010.11.03-2011.07.04 0.88 8.0 2.04
GARGZDAIO03 337262 6178840 2010.11.03-2011.07.04 1.11 8.3 1.51
GARLIAVAO1 491907 6075767 2010.11.03-2011.07.04 1.03 21.1 3.04
GARLIAVAO02 491902 6077928 2010.11.03-2011.07.04 0.75 12.5 2.20
GARLIAVAO03 493517 6076708 2010.11.03-2011.07.04 1.03 10.5 1.45
GRIGISKESO01 570551 6060175 2010.11.03-2011.07.04 1.03 40.3 1.85
GRIGISKES02 570768 6059352 2010.11.03-2011.07.04 0.86 8.2 1.33
GRIGISKES03 569660 6061180 2010.11.03-2011.07.04 1.03 9.2 1.25
IGNALINAOL 637268 6135970 2010.11.03-2011.07.04 0.88 12.7 1.44
IGNALINAO2 637639 6135044 2010.11.03-2011.07.04 0.89 8.5 1.33
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IGNALINAO3
JONAVAO1
JONAVAO02
JONAVAO3
JONISKISO01
JONISKIS02
JONISKIS03
JURBARKASO1
JURBARKASO02
JURBARKASO03
KAISIADORYSO01
KAISIADORYS02
KAISIADORYS03
KALVARIJAOL
KALVARIJAO2
KALVARIJAO3
KAZLU RUDAO1
KAZLU RUDAO2
KAZLU RUDAO3
KEDAINIAIOL
KEDAINIAIO2
KEDAINIAIO3
KELMEO1
KELMEO2
KELMEO3
KRETINGAO1
KRETINGAO2
KRETINGAO3
KUPISKISO01
KUPISKIS02
KUPISKIS03
KURSENAIO1
KURSENAIO2
KURSENAIO3
KYBARTAIOL
KYBARTAIO2
KYBARTAIO3
LAZDIJAIOL
LAZDIJAIO2
LAZDIJAIO3
LENTVARISO1
LENTVARIS02
LENTVARIS03
MARIJAMPOLEO1
MARIJAMPOLEOQ2
MARIJAMPOLEO3
MARIJAMPOLEO4
MARIJAMPOLEOQS
MAZEIKIAIOL
MAZEIKIAIO2
MAZEIKIAIO3
MOLETAIO1
MOLETAIO2
MOLETAIO3

N AKMENEO1

N AKMENEO02

N AKMENEO3
NEMENCINEO1
NEMENCINEO2
NEMENCINEO3
PABRADEO1
PABRADEO2
PABRADEO3
PAKRUOJISO1
PAKRUQOJIS02
PAKRUOJIS03
PALANGAO1
PALANGAO02
PALANGAO3
PASVALYSO01
PASVALYSO02
PASVALYSO03
PLUNGEO1
PLUNGEO2
PLUNGEO3
PRIENAIO1
PRIENAIO2
PRIENAIO3

638065
517864
520066
517111
476252
476336
475194
421550
420104
420464
529295
529928
527506
449850
449284
448659
467619
466796
467613
498731
499694
498358
432882
433687
433150
327453
326918
328177
561136
562418
560962
433829
434399
433353
421185
419802
420321
468376
469108
467888
567994
567357
567006
458278
459492
458048
460094
458424
397648
397138
395905
590287
589813
591063
430823
431849
430365
594112
594522
593881
613273
612180
613183
491076
490425
490659
316940
317902
316128
525116
525906
524218
365373
365775
365228
496445
496923
496593

6136145
6104172
6104559
6104606
6234371
6232886
6234842
6105388
6104683
6105578
6080725
6081486
6080785
6031119
6031771
6031042
6068546
6068741
6067755
6127025
6128749
6128078
6166778
6165589
6167648
6198340
6197661
6199537
6189987
6188987
6190603
6208758
6206864
6207866
6056084
6057354
6056179
6011044
6010510
6008769
6056942
6056391
6058501
6046875
6047161
6045276
6049221
6049301
6243360
6242374
6243888
6122720
6121936
6122567
6243672
6243134
6243947
6079969
6079708
6080176
6095443
6095543
6094800
6205127
6204644
6205559
6201970
6202273
6202122
6213980
6214670
6214718
6199726
6198557
6200559
6055839
6056783
6054813

2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04
2010.11.03-2011.07.04

0.84
0.98
0.73
1.71
0.68
0.70
0.71
0.59
1.25
0.84
0.91
0.96
1.00
1.90
131
1.24
1.16
1.23
1.49
0.91
0.87
0.93

0.86
0.73
111
211
1.20
2.07
0.80
157
1.24
0.67
0.68
1.54
1.70
2.58
1.73
1.52
121
1.23
1.56
0.79

1.80
1.96
1.39
2.42
0.69
1.58
1.09
0.87
1.09
0.60
1.61
0.79
0.62
0.70
1.29
1.83
1.21
1.57
0.67
0.69
1.74
1.01
0.91
1.05
0.68
1.65
0.56
0.85
1.07
1.08
1.34
0.84
1.24
1.11

1.56
1.78
1.39
1.36
1.92
1.48
1.50
2.44
1.43
1.40
1.58
1.99
1.28
1.93
1.82
1.33
1.99
1.88
1.50
1.47
2.05
2.32
2.43
1.69
1.56
2.01
2.07
1.79
2.15
1.27
1.38
241
1.80
1.47
1.61
191
2.26
1.99
1.52
141
2.08
2.50
1.35
2.16
2.56
1.95
1.50

2.03
1.80
1.67
2.09
1.39
1.95
1.40
1.71
2.35
1.72
1.77
1.75
2.02
1.28
1.77
1.75
2.22
2.15
1.53
1.46
1.37
2.42
1.97
1.45
2.48
2.44
1.56
2.05
1.64
2.20
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0.79
1.10
0.91
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0.79
1.01
0.84
1.34
131
121
1.32
0.97
1.06
114
0.79
0.84
1.09
0.76
0.79
1.26
0.79
1.83
0.75
1.36
1.33
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0.77
0.78
113
0.92
0.82
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212
0.93
1.24
1.23
0.83
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0.83
0.76
0.69
0.95
1.40
0.69
0.68
1.59
1.24
1.09
0.83
0.78
0.79
0.77
231
1.64
1.32
0.89
1.18
1.38
0.65
0.73
0.94

191
1.60
157
2.19
2.60
1.67
1.43
2.25
231
1.70
1.59
1.64
2.34
1.89
1.74
1.95
1.27
1.40
1.88
2.09
1.49
1.54
1.38
1.47
1.89
1.78
1.56
181
2.01
1.24
1.44
1.70
1.19
3.08
2.61
3.37
2.66
2.18
1.37
1.78
151
1.47
211
1.78
1.88
217
1.43
2.49
1.78
1.70
1.48
1.63
1.44
1.27
217
1.72
2.05
1.07
1.07
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131
1.10
2.52
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4.7.4 Annual mean concentrations of pollutants iEEMEP network for the study period
from 3 November 2010 to 4 July 2011.

Table 57. Annual mean concentrations of pollutafym’) in EMEP network for the study
period from 3 November 2010 to 4 July 2011 (hot measurejl

" . 3
Site code Coordinates (LKS-94) Study period SArllfnual mea’:ll_ concentrations of @lutants (ng/m°)
X Y Suiur itrogen Benzene Ozone
diokside diokside
FO1 315797 6201542 2010.11.03-2011.07.04 1.07 5.60 0.91 90.82
F02 315234 6151396 2010.11.03-2011.07.04 0.73 3.46 0.85 76.49
FO03 349696 6243766 2010.11.03-2011.07.04 1.04 4.80 0.99 -
FO4 350653 6201082 2010.11.03-2011.07.04 1.27 4.90 1.14 -
FO5 350039 6151220 2010.11.03-2011.07.04 2.49 3.95 1.04 89.05
FO6 349828 6119708 2010.11.03-2011.07.04 1.27 4.09 0.95 89.89
Fo7 399906 6251421 2010.11.03-2011.07.04 1.23 3.78 1.02 99.75
F08 400442 6201521 2010.11.03-2011.07.04 0.80 2.71 0.87 -
F09 399270 6150730 2010.11.03-2011.07.04 1.01 4.35 1.02 -
F10 400905 6103082 2010.11.03-2011.07.04 0.90 3.69 1.19 75.02
F11 416789 6050287 2010.11.03-2011.07.04 1.50 5.06 1.28 96.12
F12 450360 9248516 2010.11.03-2011.07.04 1.04 3.37 0.66 -
F13 450502 6201993 2010.11.03-2011.07.04 0.85 4.74 0.96 99.10
F14 449515 6150737 2010.11.03-2011.07.04 1.39 3.19 1.13 85.70
F15 449298 6100660 2010.11.03-2011.07.04 1.65 4.34 1.18 -
F16 449981 6051213 2010.11.03-2011.07.04 1.51 9.41 1.26 -
F17 449843 6014461 2010.11.03-2011.07.04 1.07 4.30 1.22 66.07
F18 467502 6001386 2010.11.03-2011.07.04 1.62 5.28 1.28 -
F19 499629 6243384 2010.11.03-2011.07.04 0.84 3.49 0.78 86.05
F20 499970 6200538 2010.11.03-2011.07.04 1.02 5.90 1.36 -
F21 499592 6150648 2010.11.03-2011.07.04 0.69 4.23 1.11 -
F22 500473 6101285 2010.11.03-2011.07.04 1.14 6.23 1.24 94.63
F23 497767 6052494 2010.11.03-2011.07.04 0.90 4.00 1.02 44,97
F24 500366 6000994 2010.11.03-2011.07.04 1.43 3.25 1.04 -
F25 499846 5977219 2010.11.03-2011.07.04 1.44 3.28 1.13 66.20
F26 550166 6249352 2010.11.03-2011.07.04 0.79 3.23 1.13 -
F27 548693 6201603 2010.11.03-2011.07.04 1.41 3.68 1.08 86.09
F28 550507 6152095 2010.11.03-2011.07.04 0.61 3.53 1.04 -
F29 549731 6101157 2010.11.03-2011.07.04 1.67 3.85 1.01 -
F30 550310 6051320 2010.11.03-2011.07.04 0.74 4.88 0.93 67.99
F31 550631 6000863 2010.11.03-2011.07.04 1.04 3.94 1.25 89.61
F32 590353 6221785 2010.11.03-2011.07.04 0.79 2.60 1.02 -
F33 599915 6201404 2010.11.03-2011.07.04 0.66 6.33 1.03 -
F34 600070 6151243 2010.11.03-2011.07.04 0.56 8.74 2.11 84.89
F35 599651 6101138 2010.11.03-2011.07.04 0.68 3.96 0.94 -
F36 600070 6050055 2010.11.03-2011.07.04 0.79 4.23 1.13 85.38
F37 604348 6004514 2010.11.03-2011.07.04 0.91 3.58 1.16 -
F38 649924 6180487 2010.11.03-2011.07.04 1.62 2.76 1.11 -
F39 660583 6151270 2010.11.03-2011.07.04 0.91 2.31 0.85 -
F40 642138 6101456 2010.11.03-2011.07.04 1.08 2.88 0.93 88.92
161
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4.7.5 Annual mean concentrations of pollutants irthe area of “Lithuanian Power
Plant” for the study period from 3 November 2010 to4 July 2011

Table 58. Annual mean concentrations of pollutafym?’) in the area of “Lithuanian
Power Plant’for the study period from 3 Novembet@@ 4 July 2011"("“ not measurejl

Annual mean concentrations of pollutants

_ Coordinates (LKS-94) Study period (ug/m?)
Site code X v Sulfur Nitrogen
diokside diokside Benzene

Elektrine01 539313 6068571 2010.11.03-2011.07.04 0.68 488 1.10
Elektrine02 542176 6073264 2010.11.03-2011.07.04 0.71 9.96 1.03
Elektrine03 542372 6075092 2010.11.03-2011.07.04 0.77 6.09 1.07
Elektrine33 546011 6073279 2010.11.03-2011.07.04 0.99 7.83 1.30
Elektrine04 539949 6081267 2010.11.03-2011.07.04 0.97 4.84 0.97
Elektrine44 545324 6080115 2010.11.03-2011.07.04 0.99 4.66 1.21
Elektrine444 544183 6083071 2010.11.03-2011.07.04 1.09 9.21 1.43
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4.7.6 Annual mean concentrations of ammonia in anrea of swine farms for the study
period from 3 November 2010 to 4 July

Table 59. Annual mean concentrations of ammonamniarea of swine farms for the study
period from 3 November 2010 to 4 July

. Coordinates (LKS-94) . Ammonia
Site code y y Study period concentrations,
pg/m’
Stock Company ,Birzu
bekonas “
Bekonas01 544797 6250880 2010.11.03-2011.07.04 18.2
Bekonas02 544982 6250843 2010.11.03-2011.07.04 19.6
Bekonas03 545025 6250898 2010.11.03-2011.07.04 28.9
Bekonas04 545080 6250992 2010.11.03-2011.07.04 26.5
Stock Company
LSaerimner” Rupinsku
swine complex
RupinskaiOl 638734 6148069 2010.11.03-2011.07.04 9 19
Rupinskai02 638940 6148230 2010.11.03-2011.07.04 .2 57
RupinskaiO3 638975 6148231 2010.11.03-2011.07.04 141
RupinskaiO4 639010 6148232 2010.11.03-2011.07.04 .0 20
Agricultural Association
Lvycia“
Vycia01 498532 6075275 2010.11.03-2011.02.03 2.7
Vycia02 498648 6075377 2010.11.03-2011.02.03 3.2
Vycia03 498544 6075179 2010.11.03-2011.02.03 15
Vycia04 498743 6075596 2010.11.03-2011.02.03 2.8
Stock Company
~Saerimner” division 06
JuseviciaiOl 453398 6028710 2010.11.03-2011.07.04 501
Juseviciai02 453779 6028811 2010.11.03-2011.07.04 6.5 3
Juseviciai03 453799 6028826 2010.11.03-2011.07.04 7.8 2
JuseviciaiO4 453814 6028860 2010.11.03-2011.07.04 3.6 2
SC "Sistem" swine
complex
Ciukiskiu km 01 488892 6126772 2011.03.25-20114907.0 45.5
Ciukiskiu km 02 489486 6127107 2011.03.25-2011907.0 92.4
Ciukiskiu km 03 489672 6127125 2011.03.25-2011907.0 108.8
Ciukiskiu km 04 489849 6127106 2011.03.25-201147.0 59.1
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4.7.7 Annual mean concentrations of pollutants nea®KT stations for the study period
from 3 November 2010 to 4 July 2011

Table 60. Annual mean concentrations of poIIutamg%mS) near OKT stations for the study
period from 3 November 2010 to 4 July 2011

Annual mean concentrations of pollutants

Site code Coordinates (LKS-94) Study period (ug/m’)

X Y Sulfur Nitrogen
diokside diokside Benzene
OKTS51 626668 6150427 2010.11.03-2011.07.04 0.69 2.10 1.30
OKTS52 518668 6032288 2010.11.03-2011.07.04 1.51 2.18 0.93
OKTS53 368224 6210265 2010.11.03-2011.07.04 0.74 3.01 0.81
OKTS02 578075 6061735 2010.11.03-2011.07.04 2.01 14.14 1.08
OKTS03 583078 6065086 2010.11.03-2011.07.04 0.71 40.86 1.89
OKTS12 522965 6176770 2010.11.03-2011.07.04 2.01 15.18 1.81
OKTS22 456774 6200607 2010.11.03-2011.07.04 1.13 27.78 1.74
OKTS33- 322661 6176421 2010.11.03-2011.07.04 1.53 27.00 1.13
OKTS41 499116 6084335 2010.11.03-2011.07.04 0.95 20.74 2.09
OKTS42 518192 6104083 2010.11.03-2011.07.04 0.71 11.89 1.28
OKTS45 489475 6083056 2010.11.03-2011.07.04 1.19 11.15 1.36
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4.7.8 Maps of annual mean concentrations distributin of sulfur dioxide, nitrogen
dioxide, benzene and ozone

Vilnius agglomeration

=T T LI T T T T Tl T# T 0 T B T | SO o | T " gl 5 15 T
T T | e o

- VILNIWUS
I"._sog :(’MEAN'- OO O —TE g

5075000

LIETUVOS ORO KOKYBES
MONITORINGO SISTEMOS MODERNIZAVIMAS
NAUDOJANT DIFUZINIUS EMIKLIUS i

Momaras - Exononika- Saxar b LD

Kuriame Lietuvos aleit]

.\J- T k- |- T 7 Ii}i%ﬁ'la T |.‘| 7T f'! I‘_

i

R R

Rt
6060000
i l"_l_

B &

i =y

[

I-_:

<

T [l 1

L] = g
- _[M&.0 s0ss000

B

[ S ]
= [ .' z v ]
i = o 12% |20 1
"'| e [0 1
L W 2 - 4
— - S SR, = ; 6050000
F— 4 T 0.0 _"f_ 000

L 2 N i i T = v
- : | —, i ;
i s | I i o =
22 / R =i e ' =1 o b o -
/B G | F1 ) L T -1 1 L 1 L1 Pl | L L | | G ol | LY o L1 Sy L L | 1 4 L €1 1

Fig. 58. Annual mean concentrations of sulfur diexin Vilnius agglomeration for the period
from 3 November 2010 to 4 July 2011
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Kaunas agglomeration
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from 3 November 2010 to 4 July 2011.
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The maps of annual mean concentrations of sulfur dxide, nitrogen dioxide, benzene
and ozone at 40 sites accordingly EMEP grid (50 km 50 km) for the period from 3
November 2010 to 4 July 2011.
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Fig. 64. Annual mean concentrations of sulfur diexat 40 sites accordingly EMEP grid (50
km x 50 km) for the period from 3 November 201@ttduly 2011.

passam Itd



Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

6250000|

NO2 (MEAN)
2010.11.03 - 2011.07.04

T
]
i =z

LIETUVOS ORO KOKYBES
MONITORINGO SISTEMOS MODERNIZAVIMAS

L=T I |

T DIFUZINIUS EMIKLIUS L0 i
- 12.0 b
r . EN—— 7
|
¥
~ Masisiat FRONHIGA SANGLADA  ERORS SATUNGA 6.0 i
L Kuriame Lietuvos ateit] ]
L ' 3.0 B
EUU_UUUU
L i i
L |w o = = o o @ il
2 ie 5 & g 12 o
L IS & = = g 18 o ]
5] ‘8 |E ] 8 |8 ‘E
Co 1oy 1 0 0 1 110 19y 4 ) T =51 L =] =N S, T =11 |

Fig. 65. Annual mean concentrations of nitrogernxidie at 40 sites accordingly EMEP grid
(50 km x 50 km) for the period from 3 November 2@4@ July 2011
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Fig. 66. Annual mean concentrations of ozone ai#3 accordingly EMEP grid (50 km x 50
km) for the period from 3 November 2010 to 4 JuL P
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50 km) for the period from 3 November 2010 to 4 R011
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The maps of annual mean concentrations of sulfur dkide, nitrogen dioxide and
benzene at 58 cities for the study period from 3 Nember 2010 to 4 July 2011.
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Fig. 68. Annual mean concentrations of sulfur diexin the zone (58 cities) for the period
from 3 November 2010 to 4 July 2011.
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Fig. 69. Annual mean concentrations of nitrogerxidie in the zone (58 cities) for the period
from 3 November 2010 to 4 July 2011.

passam Itd



Lithuanian Air Monitoring System Modernization Using Diffusive Samplers

e e B B L B B B I I B I R
B A £ ,\ff{\ 5250000
— - ] 5 | = | tealad
C Mazetd, 7 N _sdnere | J 1 2l
- £ *les % gy T = : i
L i \ L o Joniskis ] L\,?,/ o - ]
B o | ® 6 [ ; E Birzai !'1
r ol 2t 5 % b ®195 k. B
- = Tl FTR R 7 1 . N st ]
- B o = S S : ool e i e
S o S o ;i N ]
- J . Jesa srieral = Pakrudjis e hokiaks. o ]
- | Fetenga { Plunge &, 207 e 23 e '\( ®2.04 /6 I ]"H_r/_JI% L =N §200000]
— | gz.Kreunqa oy e t . (\f/’.g_muw}l = !:J T 3 I3 N —
. y e T T ¥
F - L L o S SR A ST Kupiikis = 7
- \ A e £ i -«,./‘ty;\ i Q\A\’ i .Radvlhékld_”wi"sr b ) * U j»‘ | T
L o =l T 5 o { - 4
C I’_ ';\L;;mel 75 f\x Z 3 S J‘1 ’{T:RG‘ZEVEZYS L It ;‘}\“ f‘f’"‘{r *1ed— B
A ; T Py “ i E: e ]
- X i ' Kel 4 {' o =
I JI H =l L.? '1”:E ; i \?L V.! L\V'\,\‘ !__@VLS,,u ; =
- I PO . N Vet =5 ey A Katial © A b F 4
r i L e b e ”\,,‘a N e | Jmdcier ¢ . }"f - i
h y Pl o T L .65 I ik ’ 6150000
T ;f e NN 5 e i . ; o
i "./( Siluts I/\-"»w S lj)’-; R ¢ e .z/(' v o r-:’f\ ‘V:\l
L A JSilute Fa po = JRaseinia 3 g e T e ol
L /( b i {Y 21 2.15 Y = S E £ - A -
- - k_,l,/\\ f’\\ Taumgag_ YL E; ‘:E::Ima‘// b ukm:rg‘:u'kj letai 3 \U}\Mf % uJ""{‘a‘( |
= - sl i P Molétai St - o —
3.02 i ] fe
N poo { { T A e 192 S tim| F Suentianelia) ;) =
L b = 4 / o 5 % 7 ! Svenelanys, _
. il ] f et “7{ Y v e 1.69 01@;-’
= o f Jurbarkas / o Jonava et £ i
It P\’V,x-—L-\«.J g i "'\*/‘<_,_ < Mmes \}v .5"‘“"“’5,\-;_5__“"“’\7\.1 i 6100000
B i % _— o — i o pebrads o —
L C6H6 (MEAN) R _ e i
L ’u\L e =0 ."“?@( 4 ; i
L | 2010.11.03 - 2011.07.04 ) A T 1
= & b, © i .
I . {gjmﬁ.\ﬂ { Kazi rida_ % Zi,\ \\J L o
L - o “Yort Sy W | 4
LIETUVOS ORO KOKYBES § PSR o |
il VIONITORINGO SISTEMOS MODERNIZAVIMAS Sl .V“kﬂv‘sk‘s; B rienal 7]
K NAUDOJANT DIFUZINIUS EMIKLIUS 183 188 | | i loz, 1 50 sos0000]
¢ Bl et i Y
T i O e el 0 ]
r AL B 1 A 1
L 5 .Keéaruaj e e T i ]
i o = bl ! iin | [Ny 3.0
: VRl et :
— " 7 D, 1 £39 Saltifinkal n
B e z SR M v el et e N = .
L Kuriame Lietuvos ateit] m i e j e :
& N e Bl .65 Ll o P 3 1.0 o
[ ! b = L T 6000000]
a R N 00 1
= | ; .Druslc;ﬂrpke\ Ve, l;m B
s ¢ 167 ol o &l
- N = te o 7
| s = = . 4 ) ad S o @ » |
L |8 & 8 & 8 S 8 & =
L I8 e 5 2 E £ 2 E g
T (=TI T RRTIN T = N R L ler o PN N (= VO T T T (= O W I WO O WO = IS Y L lder TR S L= TR L1

Fig. 70. Annual mean concentrations of benzenbarzbne (58 cities) for the period from 3
November 2010 to 4 July 2011.
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The maps of annual mean concentrations of sulfur dkide, nitrogen dioxide, benzene
and ozone in the region of “Lithuanian Power Plant’for the period from 3 November

2010 to 4 July 2011.
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Fig. 71. Annual mean concentrations of sulfur di@xinthe region of“Lithuanian Power
Plant” for the period from 3 November 2010 to 4yJ2011.
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Fig. 72. Annual mean concentrations of nitrogerxidie inthe region of“Lithuanian Power

Plant” for the period from 3 November 2010 to 4y12011.
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Fig. 73. Annual mean concentrations of benzerbdrregion of“Lithuanian Power Plant”
for the period from 3 November 2010 to 4 July 2011.
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The maps of annual mean concentrations of ammonia ian area of swine farms for the
study period from 3 November 2010 to 4 July
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Fig.74. Annual mean concentrations of ammonia atdba Stock Company ,Birzu bekonas*
for the study period from 3 November 2010 to 4 July
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Fig.75. Annual mean concentrations of ammonia ad&@ ,Saerimner” Rupinsku swine
complex for the study period from 3 November 204@ tuly
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Fig.76. Annual mean concentrations of ammonia atddgricultural Association ,Vycia*
swine complex for the study period from 3 Novemd@iO to 4 July
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Fig.77. Annual mean concentrations of ammonia atodine swine complex of SC
.Saerimner” division 06 for the study period fr@&WNovember 2010 to 4 July
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Fig.78. Annual mean concentrations of ammonia " 'istem" swine complex for the
study period from 3 November 2010 to 4 July
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4.8 The assessment of the air quality monitoring ations network and Lithuanian
territory partitions into zone and agglomerations @mpliance to the EU directives
requirements.

Agglomerations and zones for future sulfur dioxidenitrogen dioxide and benzene
measurements

On the basis of the results of the campaign ofidifle samplers it is recommended to leave

the placement and the number of zones and aggltioresas they are.

Table 61. Agglomerations and zones for future sulioxide, nitrogen dioxide and benzene
measurements

Area, Population, Pollutants
Agglomerations/zones km?  thousand Sulfur  Nitrogen Benzene
dioxide  dioxide
Territory 401 543,07 + + +
Vilnius agglomeration of Vilnius
city
Territory 157 336,81 + + +
Kaunas agglomeration of Kaunas
city
Therest 64742 21741 + + +
Zone part of
Lithuania

“+” — assessment should be maintained
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Recommendation for future pollutant assessment irhe automatic monitoring stations

On the basis of the results of the campaign dWisiamplers and according to the directive 200860kcommendation pollutants for their future
assessment are presented in Table 62. Accordinliyeotive 2008/50/EC the assessment of air qualityuld be maintained in areas of good air
quality as well. It means that the air quality @sseent in future should be extended.

Table 62. Recommendation for future pollutant assesit in the automatic monitoring stations

VILNIUS KAUNAS KLAIPEDA PANEVEZYS SIAULIAI JONAVA A ukstaitijos_ | Dzukijos_IMS | Zemaitijos_IMS

Pollutants, IMS

3
Mg/ m Lazdynai Zirm anai Petrasiunai Noreikiskes Silutés plentas | Centras OKTS22 OKTS42 OKTS51 OKTS52 OKTS53

OKTS02 OKTS03 OKTS41 OKTS45 OKTS33 OKTS12

Sulfur + - + + + + + — - — _
dioxide
Nitrogen + + + + + + + + + + +
dioxide
Benzene - + + + + + + + - — _

“+” — are recommended for measuring

“~* — no continuous monitoring nesessary
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Recommendation for the placement and number of thautomatic monitoring stations

The results campaign of the diffusive samplers shmat the Lithuanian ambient air
monitoring network consisting of 14 automatic moriiig stations located in urbanized
territories and 3 background stations at the rsitek allows assessment of ambient air quality
according to directive 2008/50/EC requirements. iitmber and placement of automated air
monitoring stations for continuous measurementsafécient for the atmospheric air quality
assessment
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CONCLUSIONS AND RECOMMENDATIONS

VILNIUS AGGLOMERATION

The mean concentrations sdilfur dioxide in Vilnius agglomeration during the study
period did not exceed the annual limit value of020g/m> and were below the lower
assessment threshold value of Bgdm®.

It is recommended to extend continuous measurenoéistafur dioxide concentration
at automatic urban air monitoring stations. The bemof automated urban air monitoring
stations is sufficient for the atmospheric air gyadssessment.

The mean concentration a@iitrogen dioxide in Vilnius agglomeration during the

study period varied within 9.1 and 55u§/n’.

1. The mean concentrations ®fO, exceeded the annual limivalue of 40 ug/m® at
seven sites exposed to intensive traffic flow: léss pr. — Justiniskiu str.
(VILNIUS27), Laisws pr. — Architekt str. (VILNIUS31), Svitrigailos — Paneriu
crossing (VILNIUS11), Zirniu str. (VILNIUS13), Pamkalnio — V. Kudirkos
(VILNIUS20), Ukmerges — G. Vilko crossing (VILNIUS), near the terminals of
railway and bus (VILNIUS10).

2. The mean concentrations N, exceeded the N@Qupper assessment threshold
value (32 pg/m°) at two sites: Vokieciu str. (the most visited thgW/ILNIUS09)
and Kareiviu str. (VILNIUSO05).

3. The mean concentrations d&fO, ranged between the lower (26ug/m*) and
upper (32 pg/m°) assessment threshold valueat six sites: Oslo-Erfurto str.
(VILNIUS23), Lvovo str. (Snipiskes) (VILNIUS17), ®enu str. (Seskine)
(VILNIUS30), Gariunu str. (VILNIUS33), Kestucio-Salstr. (VILNIUS19) and
Ukmerges-P. Zadeikos str. (VILNIUS08).

It is recommended to extend continuous measuremehtsiitrogen dioxide
concentration at automatic urban air monitoringtiets. The number of automatic air
monitoring stations is sufficient for the atmospbeair quality assessment and should be
maintained. It is recommended to assess the ¢d@Qcentrations using diffusive air samplers
periodically, at least every five years, at sitethwntensive traffic flow.

The mean concentrations loénzenein Vilnius agglomeration during the study period
did not exceed the annual limit value of pm® for the human health. However, benzene
concentrations exceeded the upper assessmentditresiiue of 2.qug/m® at sites: Zirniu str.
(VILNIUS137), crossing of Ukmerges — G. Vilko (VIUNS18) and Pamenkalnio — V.
Kudirkos (VILNIUS20).

The number of automatic air monitoring stations sigfficient for continuous
measurement of benzene concentrations in Vilniugoageration for the atmospheric air
quality assessment. However, it is recommendedierlly, at least every five years, to
assess benzene concentrations using diffusivaiaiplers.
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KAUNAS AGGLOMERATION

The mean concentrations siilfur dioxide in Kaunas agglomeration during the study
period did not exceed the annual limit value of02Qg/m® and were below the lower
assessment threshold value of 8g0dm3.

It is recommended to extend continuous measurenoéistafur dioxide concentration
at automatic urban air monitoring stations. A numbg& automatic urban air monitoring
stations is sufficient for the atmospheric air gyadssessment.

The mean concentration ofitrogen dioxide in Kaunas agglomeration during the study
period ranged between &1g/m® and 45.6.g/m°.

1. The mean concentrations ND, exceeded the annual limivalue of 40ug/m® at two
sites exposed to intensive traffic flow: crossinfy\Wtauto ave.-M.K. Ciurlionio
(KAUNAS25) and near Al road in the area Kleboniskisest - parking lot
(KAUNASO03).

2. The mean concentrations WO, ranged between the lower (2Gig/m*) and upper
(32 pg/m*) assessment threshold valuest eight sites: R. Kalantos - M. Gimbutienes
str. (KAUNAS27), Vandziogalos - Vytenu str. (KAUNAZ), S.Daukanto str.
(KAUNASZ24), Skuodo - Juozapaviciaus - Siulu strarf8ai) (KAUNAS30), Siaures
ave. - Savanoriu ave. (KAUNAS10), Silainfoad-Vakarinis detour (KAUNASOQ6),
IX Forto -Kursiu str. (KAUNASO1), near road Al aAdeities (KAUNAS12).

It is recommended to extend continuous measuremeitsnitrogen dioxide
concentration at automatic urban air monitoringiets. A number of automated urban air
monitoring stations is sufficient for the atmospbeair quality assessment and should be
maintained. However, it is recommended to assesdl@® concentrations using diffusive air
samplers periodically, at least every five yearsjtas with intensive traffic flow.

The mean concentrations leénzenein Kaunas agglomeration during the study period
did not exceed the annual limit value of 5u@/m® for the human health. Benzene
concentrations exceeded the upper assessmentdlurestue of 2.Qug/m® at four sites near
crossings: Liepu str. (Ramuciai) (KAUNASO04), R. Kalos-M. Gimbutienes (KAUNAS27),
Vandziogalos - Vytenu (KAUNASO02), Kedainiu - Tilz@giljampole) (KAUNASL15).

A number of automatic urban air monitoring statidéois continuous measurement of
benzene concentrations in Kaunas agglomerationfigient for the atmospheric air quality
assessment. However, it is recommended periodjcatlyeast every five years, to assess
benzene concentrations using diffusive air samplesites with intensive traffic flow.

ZONE (the rest part of Lithuania)

The mean concentrations sfilfur dioxide in zone during the study period did not
exceed the annual limit value of 2Qu§/m* and were below the lower assessment threshold
value of 8.0ug/m3.

A number of automatic urban air monitoring statissufficient for the atmospheric
air quality assessment.

The mean annual concentrationsngfogen dioxide in zone during the study period
were in the range from 3p&/m*to 59.6ug/m°.
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1. The mean concentrations BiO, exceeded the annual limit valueof 40 pg/m® at
three sites with the intensive traffic flow in Kp@da04, Klaipeda09, Klaipedall and
at the site Grigiskes01, located near to highway Al

2. The mean concentrations BIO, exceeded the N@ upper assessment threshold
value (32 ug/m?) at four sites: Taurage01, Vievis01, Klaipedaliau$aio2.

3. The mean concentrations ND, ranged between the lower (26/m°) and upper (32
ug/m®) assessment threshold values at eleven sites:pdtlaD2, Klaipeda07,
Klaipeda08, Panevezys01, Mazeikiai02, KedainiaiD&siaiOl, Jonava0l, TrakaiO1l,
Utena01, Kedainiai03.

A number of automatic air monitoring stations foontinuous measurement of
nitrogen dioxide concentrations in the zone is isigiit for the atmospheric air quality
assessment. However, it is recommended periodjcatlyeast every five years, to assess
nitrogen dioxide concentrations using diffusivesamplers at sites with intensive traffic flow
and to apply the models for the spatial distributid NO, atmospheric concentrations in the
zone.

The mean concentrations benzenein the zone during the study period did not
exceed the annual limit value of 5.0 pd/for the human health. Benzene concentrations
varied between the lower (2.0 pgjrand upper (3.5 pgffhassessment threshold values of at
fifteen sites in the zone: Klaipeda05, Panevezy§athevezys07, Panevezysl2, SiauliaiO6,
Siauliai09, SiauliailO, Siauliaill, TaurageOl, Bma02, Taurage03, Telsiai0l, Plunge01,
Plunge02 and GarliavaO1l.

It is recommended periodically, at least every fiyears, to assess benzene
concentrations using diffusive air samplers. A nemdif air monitoring sites for continuous
measurement of benzene concentrations in the zmifficient for the atmospheric air
quality assessment.

EMEP network

1. The mean concentrations siilfur dioxide in 40 zones’ territory sites, usiBylEP
grid 50 km x 50 km, during the study period did egteed the annual limit value of
20.0 pg/mi and were below the lower assessment threshole wdl8.0 pg/m

2. The spatial distribution of sulfur dioxide concetions indicates the tendency to be
the higher concentrations in west and southwess$ pélithuania.

3. The mean concentrations witrogen dioxide in 40 zones’ territory sites, WslEMEP
grid 50 km x 50 km, during the study period did egteed the annual limit value of
40.0 pg/ni.

4. The spatial distribution of nitrogen dioxide contations indicates the tendency to be
the higher concentrations in west part of Lithuania

5. The mean concentrations laénzene in 40 zones’ territory sites, using EMER §0
km x 50 km, during the study period did not exc#redannual limit value of 5.0 ugfm
aiming to protect public health.

6. The spatial distribution of benzene concentratiomicates the similar level of this
pollutant over the Lithuanian territory.

7. A comparative statistical analysis showed that digtematic error has the greatest
influence on ozone concentration values measuredodssive sampling devices.
Calibration, when feasible, is the most reliableywa reduce systematic erroasnd
make the passive sampling approaches useful imidutian region.

It is recommended to apply the models for the apatistribution of atmospheric
pollutants concentrations in the EMEP network.
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‘LITHUANIAN POWER PLANT”

The mean concentrations sdilfur dioxide, nitrogen dioxide and benzene arotired
“Lithuanian Power Plant" during the study periothtigely were low and did not exceed the
annual limit values aiming to protect public health

It is recommended periodically, at least every fpears, to assess $€oncentrations
around power plant using diffusive air samplers.

AN AREA OF SWINE FARMS

1. The mean annual concentrationsaaimonia around the swine Stock Company ,Birzu
bekonas“ during the study period did not exceed It value of 40.0pg/m®.
However, the exceedances of the limit vadeeurred in the be-weekly samples.

2. The mean concentrations ammonia around the swine Stock Company ,Saerimner*
Rupinsku exceedethe limit value of 40.Qug/m® at site 50 m in downwind direction
from farm during the autumn, winter, spring and swn and, respectively, were 53.9
ng/m®, 61.7ug/m’, 54.0pg/m® and 59.4ug/n’.

3. The mean annual concentrations ahmonia around the swine SC ,Saerimner*
division 06 during the study period did not reactied limit value. However, the
exceedances of the limit valoecurred in be-weekly samplassite 50 m in downwind
direction fromthe swine complex in spring and summer and were 4@/, 42.1
ug/m®, 56.6 ug/m® and 41.3ug/m°, respectivelyduring the third, fifth, seventh and
eight measurement periods.

4. The atmospheric concentrationsashmonia around the SC "Sistem" swine complex in
be-weekly samplesxceeded the limit value 2 — 3 times during stpesod (25 March
— 4 July 2011). The concentrations of NH ambient air at sites in downwind direction
from the swine complex were 1.3-2.4 times highanthhose at site in upwind
direction tothe swine complex.

It is recommended to control NHconcentrations around the swine complexes
continuously.
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