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SOURCE APPORTIONMENT OF AIRBORNE
PARTICULATE MATTER IN ROCHESTER, NY

Yungang Wang, Xiaoyan Xig David C. ChalupaYuanxun Zhang, Philip K.
Hopke?, Mark J. Utel

aCenter for Air Resource Engineering an8cience, Clarkson UniversityRotsdam, NY
13699-5708, USA
bDepartment of Environmental Medicine, Universiy of Rochester Medical Center,
Rochester, NY 14642, USA
cGraduate University of Chinese Academy of Sciences, Beijing, China 100049

Particle composiion data from the Chemical Speciation Network (CSN),
organic molecular marker measurements, particle number size distributions
and other ambient pollutants were analyzed in this study. The measurements
were conducted at the New York State Department of Emgnmental
Conservation (NYSDEC) site in Rochester, the third largest city in New York
State from October 2009 to October 2010. The particle composition and
organic molecular marker data were 24hr average mass concentrations and
obtained for samples takenevery third day. Meteorological data including
wind direction, wind speed, ambient temperature, relative humidity,
barometric pressure and precipitation were also recorded in ihr intervals.
The number size distributions of 16500 nm particles and other wllutants
including PMps, CO, black carbon (BC), Dela (UVBGronm 7 BGsonm), SQ
and G were measured simultaneously and their concentrations were hourly
averaged. Positive matrix factorization (PMF2) will be applied to each of the
three datasets and different dataset combinations to identify the sources and
their contributions to the airbor ne particulate matter (PM). Potential source
contribution function (PSCF) and conditional probability function (CPF)
analyses were used to locate the regional and local sources, respectively.
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EXPOSURE TO PARTICULATE MATTER IN A MOSQUE

9gql i AU / AaAtahe QGERAT i+ | UEOO " Ad, Saik€. %OATH 1 00
Sofuaglu

dUI EO ) 1 O0OE O CogpartniedE of ChemiEaEngihderdland Environmental

ResearchCenter' i i AAEe Ah 501 A cuton dUi EOh 400EAU

Mosques are places of worship where floor is carpetedall-to-wall. The
ambient air particulate matter (PM) concentrations may be moderate to high
due to resuspension of the settled dust. Carpets may act as a source of health
risk factors (i.e., physical and biological agents) such as PM, dust mites.
Finally, infrequent cleaning is common; usually four to two times per month.
Because of these characteristics, indoor air quality during worship may be of
concern for sensitive groups of the population. Since no indoor air pollutant
levels of the probable poént agents has been reported in the literature, this
study aimed to measure PM exposure concentrations in a mosque on Friday
in which the mid-day prayer receives a high attendance. The study was
designed to measure PM number and G@oncentrations before during, and
after prayer in three different vacuuming schedules: a week before and a day
before the prayer, and on the morning of the prayer in spring and fall for nine
sampling days in consecutive threaveek groups. Number concentrations of
PM in 0.305 pm, 0.51 yum, 15 um, >5 pym diameter size ranges were
monitored. The maximum PM number concentrations were observed on the
most crowded days of each campaign which were also the days when the
cleaning was performed on the morning of the prayer day. PM mber
concentrations pointed out that better ventilation would result in
significantly reduced PM exposures. P» concentrations that were based on

a four to sixhour sampling that covered the periods of before, during, and
after the prayer were high compared to other indoor environments reported

in the literature. CQ concentrations pointed out that ventilation was not
sufficient in the mosque during the prayer and C@®concentrations were
significantly affected from the use of air conditioning. The resuks showed
that better ventilation, a preventive cleaning strategy, and a more detailed
study are needed.

Keywords: indoor air quality, particulate matter, carbon dioxide, ventilation,
mosque.
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SEASONAL VARIATION AND SOURCE IDENTIFICATION
OF AIRBORNEPM10-BOUND POLYCYCLIC AROMATIC
HYDROCARBONS IN CHIANG MAI, THAILAND

Wan Wiriyal and Somporn Chantaré 2

1Environmental Science Program, Faculty of Science, Chiang Mai University, Chiang
Mai 50200
2 Environmental Chemistry Research LaboratoryChemistry Department, Faculty of Science,
Chiang Mai University, Chiang Mai 50200
E-mail: wanwiriya484@hotmail.com, sp_chan@chiangmai.ac.th

The analysis of airborne PMp-bound polycyclic aromatic hydrocabons
(PAHs) was conducted in Chiang Mai, Thailand. Fifty RMsamples were
collected in wet season (August to October 2010) and dry season (Janual
March 2011) and analyzed for 16 EPAAHs. The average PM
concentrations in wet and dry season were 10.4+7.1, 33.8+20.6 pgAvand
the total PAHs concentrations were 1.2+1.2, 4.2+1.7 ng/n respectively.
Indeno(1,2,3-cd)pyrene was the main components of 16 PAHs in RM
samples. The average P} concentration in the dry season of 2011 was
lower than annual average during the past 12 years because of hig
frequency of rain. Value oftoxicity equivalent concentrations equivalent
indicated that human health risk from PAHsin dry season (0.35+0.26) was
higher than wet season (0.16%£0.26). Diagnostic ratio and principa
component analysis were used to find out sources of RMbound PAHSs. It
was found that fuel combustion, vehicle emission and biomass burning wet
main sources of PMb and PAHS in dry season.

Keywords: PAHs; Diagnostic ratio; Principal component analysis; 8M
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INVENTORYING OF TRANSPORT, HEATING and
INDUSTRY SOURCEBRIMARY POLLUTANTS AND CO2
IN ADAPAZARI

"O0OAO $A0Oh (i1 UA 3A1 AOAET g1 Oh "1 1ATO /1 AAAA
Sakarya University,Department of Environmental Engineering

Preparing emission inventory is especially important for a city such as

| AADPAUAOg xEEAE EAO OAOU 11 x AOAOACA xET A (
intensely. In this work, transport, heating, and industry sourced pollutant

emissions were inventoried for AADAUAOg & O ZEOA DPAOAI AOAOOT
CO, and CO2 by using emission factors from CORINAIR and EMEP/EEA.

To expose the characteristic of local traffic and emissions levels of transport

Al l OEA OOOAAOO AT A AEOOOEAOONgiteE ! AADAUAC
frequency of municipality busses and population, these streets and districts

were split into three regions. After that, six streets were determined in each

region that represent the regions. To determine the vehicle activation, the

traffic was videorecorded. Vehicles were counted by using these records and

classified as follows; passenger cars, light duty vehicle, busses, trucks and

motorcycles by using the video records. The emissions levels of transport

were calculated by using CORINAIR Emissionentory Guidebook. It was

I AGAOOGAA OEAO AO ~EEOA T1T68A1TAEh OOAT ODPT 00
maximum amount. According to the results, NOx, CO, HC and PM emissions

arising from passenger cars and light duty vehicles were 1228 g/km, 9499

g/km, 241 g/km and 481 g/km for 1st region, 923 g/km, 9451 g/km, 207

g/km and 544 g/km for 2nd region and 2529 g/km, 19039 g/km, 538 g/km

and 888 g/km for 3rd region at 17:00, respectively.

To expose the emissions levels of industry, 48 industrial organizations which

AOA 11T AAOGAA ET ' AADPAUAOa AT A OEAEO AT i AOOC
were examined by using registration files of Sakarya Provincial Department

of Environment and Forestry. It was observed that, the commonly used types

of fuel are coal, fuel oil and atural gas. To calculate industrial sourced

emissions, the emissions factors were taken from EMEP/EEA. The Tier 2

method which uses technology specific emission factors was chosen to

estimate emissions of primary pollutant. For this sectorCQ was also

estimated by using IPCETier 1 method.
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To expose the emissions arising from domestic heating survey study was
conducted in 11 districts. According to survey results, the sources types of
emissions and its number, fuel types and its amount and combustion
technologies which are used in these soues were determined. It was seen
that, the distribution of combustion technologies for the 91.339 households
ET ! AADAUAOg A Afre®dombi ioieh 42 ©wh8ating stqyeéadd
14.9% central coal heating. The emission factors were determined alsg/ b
using CORINAIR Emission Inventory Guidebook. As the emissions from
domestic heating were examined on monthly basis, it was clearly seen that
the maximum amount of emissions released to the atmosphere in December
with 24.219 tons coal and 9.470.000m3 natural gas consumptions.In
December, 783 tons of S£) 86 tons of NQ, 2170 tons of CO, 196 tons of PM
and 71.606 tons of C@emissions were released to the atmosphere.
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ELEMENTAL COMPOSITION OF AMBIENT
PARTICULATE MATTER COLLECTED AT A HEAVILY
POLLUTED NDUSTRIAL REGION

Melik Karath 9 AQOEET 14 O1 AOATe 1101 @4 1 APDUI AAI
Abdurrahman Bayrant, Tolga Elbith - OOOAZA | AAAAh g

1$7T EOU %UI O 51 EOAOOEOUR $ADAOOI AT O T £ %l OGEOTTI1 AT O/
Buca, I1zmir, Turkey

Atmospheric particulate matter (PMio) samples were collected at six site
(Aliaga city center, Helvaci, Bozkoy, Horozgedigi Cakmakli villages and sl
dismantling area) located in Aliaga industrial region, Izmir, Turkey. Sample
were analyzed for 23 selected tracelements (Ag, Al, As, Ba, Ca, Cd, Co, Cr
Fe, K, Mg, Mn, Mo, Na, Ni, Pb, Sb, Se, Sn, Sr, V, Zn) usiMSICFhe annua
averages of P\b concentrations were 57.6, 41.2, 54.6, 56.9, 56.2 and 4
t CBET "TUETUh 1 EACA #EOLEh# A AEAN ONE
and ship dismantling area, respectively. Factor analysis was applied to tl
elemental concentrations in PMo and their main sources were identified as
steel production and other industrial emissions, soil, traffic and road dus
fuel combustion and sea salt. Steel production emissions were linked to hi¢
correlation of Cd, Cu, Fe, Mn, Pb, Se, Sn, Zn. Soil contribution showed
levels of Al, Ba, Fe, Mg, Na, Sr. The petrochemical plant and fuel combus
appears to be associated witiMo, Ni, and V.

Keywords: trace elements, particulate matter, Principal Factor Analys
Aliaga industrial region
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USING LAKE SEDIMENT ARCHIVES TO ASSESS AIR
POLLUTION BYTRACE ELEMENTS

André Tessiet, Charles Gobell

1IINRSETE, Université du Québec, 490 rue de la Couronne, Québec (Qc), G1K 9A9, Canada

We collected sediment cores and porewaters at the deepest sites of remc
headwater lakes from the Province of Quebec, Canada where atmosphe
deposition was the only source of anthropogenic contaminants. The profile
of 210Pph activity as a function of cmulative mass of sediments showed ni
sign of sediment mixing. The measured soliphase trace element (TE
concentrations were first corrected for postdepositional TE redistribution
by modeling the porewater TE concentration profiles with a transport
reaction equation, assuming steadystate. This correction for TE mobility was
found to be negligible for Ag, Hg, Pb, In and U, moderate for Mo and Tl ¢
large for As and Re. To take into account variations in sediment accumulati
rate the TE data were expressd in term of flux. Lastly, these TE fluxes wer
normalized with respect to the unsupported?19Pb inventory at the coring
sites to take into account internal lake processes such as sediment focusi
and loss of material via lake outflow. The dated TE depition fluxes thus
reconstructed show, in most cases, a significant decrease in TE depositi
over the last 20-30 years, highlighting the success of recent actions to redut
atmospheric TE contamination in North America. Comparison of the T
profiles with those obtained at the same sites for stable Pb isotopes and -
organic compounds emitted from known sources allows inferences to b
made on anthropogenic TE sources.

Keywords: air pollution, sediment, archive, trace elements.
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IMPACT OF SHIP EMISSIONS ON AIR POLLUTION OVER
THE WESTERN MEDITERRANEANDBSERVATIONS
FROM A CRUISE SHIP

Clara Schemba#, Fabrizia Cavallt, Eleonora Cuccig, Jens HjortH, Silvia
Nave?, Paolo Prat?, Frank Rae$

1 European Commission, JRC, Institute f@mvironment and Sustainabilty, 1-21027, Ispra
(VA), Italy.
2 Department of Physics, University of Genova and I.N.F.N., ltaly
3 NFN-sect. Florence, National Institute of Nuclear Physics, Via Sansone 1, 50019, Firenze,
Italy

Seaborne trade has been gming rapidly in recent years and as ship
emissions are less regulated than other emissions from the transport sector,
ships have become an important source of air pollution. An analysis of the
contribution of ships to air pollution in the Western Mediterranean has been
carried out based on measurements of air pollutants over the sea. The
measurements have been performed regularly during springgummer-
autumn since 2006 from a monitoring station placed on Costa Crociere cruise
ships following a fixed weeklyroute in the Western Mediterranean. Ozone
and Black Carbon (using an Aethalometer) were measured, along with $0
NO« and particle size distributions. Elevated concentrations of SCand NQ
were observed when crossing the main ship route passing from the Strait of
Gibraltar to the Suez Channel. Four wedkng campaigns with filter-
sampling and subsequent chemical analysis have been carried out and also
time-resolved analysis of the elementar composition of submicron aerosols
was performed by streakersampling followed by PIXE analysis. The data
have been analyzed with the aim of gaining knowledge about the
contributions of different sources to air pollution in the area. This analysis
has been carried out by a combination of backrajectory calculations,
observations of correlations among trace gases as well as chemical and
elemental components of aerosol and the use of the receptor model (Positive
Matrix Factorisation, PMF) to perform a soure apportionment. Among the
findings are that SGQ, and sulphate concentrations generally show a
geographical distribution similar to that of vanadium and nickel, tracers of
heavy fuel combustion. The ratio between vanadium and nickel was within
the range that typically is found for ship emissions. Measurements in
harbours of EU countries along the route of the cruise ship showed a
significant decrease in S@concentrations after the introduction of a lower
legal limit for sulphur content of fuels used by stps in harbours.
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AIR QUALITY OF NORTHERN CYPRUS

A s N2 N s s

Gilen Giillg, Valts Vilniti?, Douglas ClarRh v Uh AT 4, TdigABakt O A E

1Hacettepe University, Dept. Of Environmental Engineering, Beytepe Ankara 06800 Turkey
2Estonian, Latvian & Lithuanian Environmen{ELLE), Skolas 168, Riga L¥1010, Latvia
3AirQuality.dk, Denmark
4Environmental Protection Division, Air Quality Department, Nicosia, Northern Cyprus

This paper provides an overview of ambient air quality levels in the northern
part of Cyprus based on monitoring data from five monitoring stations
located at traffic locations in urban centers (Nicosia, Kyrenia and Famagusta),
an urban background stationlocated in Nicosia and a regional background
OOAOGETT 11T AAOCAA ET '!''1 AGEAUAOGg OACEIT 8
this work is based on concentration measurements of particulate matter,
nitrogen dioxide and oxides of nitrogen, sulphur dioxide, oame and carbon
monoxide. The pollutants of most concern are particulate matter, expressed
as PM10, nitrogen dioxide and ozone. Particulate matter (PM10)
concentrations exceeded the limit values at all urban traffic stations. The
highest exceedences were rexded at Kyrenia station, where the PM10
levels were higher than the daily limit value 73% of the time. Annual mean
PM10 concentrations measured at the urban traffic stations were also above
OE A 1t 78 linfit @fuk. Natural dust transport may contribute more than

37 % to the annual number of exceedances. The majority of dust events is
observed in spring and winter seasons. The high levels of solar irradiation
observed in the Mediterranean, in combination with the emitted
anthropogenic and biogenic ozoneprecursors, favor photochemical ozone
production. The highest annual mean ozone concentrations was measured at
OEA OACEITT Al AAAECOI @iThe nunbeh @ Bxtekdente3 p p 0 81
at urban traffic stations Nicosia, Famagusta and Kyrenia are 19, 15 agd
respectively, well within the permitted number of 25 days.
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MEASUREMENT OF NOISE AND AIR POLLUTION IN
KUWAIT CITY, KUWAIT

Jasem M. ARwadhi

Kuwait University Faculty of Science, Department of Earth and Environmental Sciences, PO
Box 5969, 13060Safat, Kuwait.

Traffic is one of the main sources of ground pollutions in Kuwait City and it is
a main source of CO, NQHC and a main agent producing photochemical
oxidants such as @ The Kuwait City is also affected by possible emission of
H>S and NH which are generated from existing old landfills in the vicinity of
the City and agricultural activities, respectively. This project mainly aims to
measure: (1) concentrations of air pollutants including sulphur dioxide (S¢),
nitrogen monoxide and dioxide (NO, NQ), hydrogen sulfide (HS), ozone
(O3), ammonia (NH), and volatile organic compounds (VOS} using diffusion
sampling tubes, and (2) noise level using a portable sound level meter. To
meet different spatial requirements for level pollution assessmet,
measurements was conducteadn March 2011, for a period of 23 daysat 10
locations geographically distributed in the Kuwait City. The average
concentrations (in pg/m3) of the measured pollutantsare found to be as
follow:

H2S SQ NHs Gs NO NG,
3-4.9 55119 2.66.1 29-51 22.3-72.6 19-39.3
BENZENE TOLUENE n-OCTANE  BENSENE m+pXYLENE 0-XYLENE n-NONANE
1.7-3.3 7.1-19 0.7-1.5 1.95.8 7.2-22 3.1-8.8 0.45-1.7

The overall mean levels of the pollutants are reasonably low and below the
Kuwait Ambient Air Quality Standard (AAQS)A distance of at least 5 meters
was maintained from traffic noise sources during the noise measurements.
The results of the average ambient noise level measurements at the 10
locations are found to be as follow:

Working Days- Leq(A) (dB) Weekend Days- Leq(A) (dB)
7:00 to 14:00 22:00 22:00to 7:00 7:00 to14:00 22:00 22:00 to 7:00
57.1-73.7 72.561.5 68.2-54.9 61.3-70.8 61.1-72.2 54-66.2

The measured ambient noise levels are in excess of the established Kuwait
EPA standards; 65 (dB) under Category TrafficUrban Residential with
Commercial

10
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SIX YEARS OF AIR QUALITY MANAGEMENT IN THE
BALTIC COUNTRIEZ LESSONS LEARNT

| ECAL Valts6 £1 # AOEO

1.2Estonian, Latvian & Lithuanian Environment (ELLE). Skolas 18, Riga L¥1010, Latvia

The aim of the paper is summarizing practical experience from more than
twenty air quality studies and management projects in all the three Baltic
countries, covering air pollution dispersion modeling, action planning, and
ambient air quality monitoring studies. The paper focuses at air quality
issues, which are common to the Baltic region, the ways the countries
address them, and suggests the areasjhere further studies have to be

targeted.

Air quality monitoring provides comprehensive information about air quality
status in the Baltic countries and the main trends in the past. In all countries
the base line assessment is also supported by air qitgl modelling. The main
issues are related to nitrogen oxide and particulate matter pollution in cities,
as well as benzene concentration in few cases.

The air quality management system faced significant changes in beginning of
the 21st century. In linewith the EU accession process there was a need to
revise the methodological basis for air quality systengy the main issue was
changing from short term assessment of air quality (2680 min) to long term
approach. Each Baltic country took different approactthat still is influencing
performance in 2011.

Nonetheless there is a significant improvement in air quality management in
the past years. There are number of plans and programmes as well as large
scale environmental impact assessments that included alstomprehensive
air quality studies. Furthermore, the first round of air quality planning
process has been finished. This provides an opportunity to analyse
achievement of the targets set and lessons learnt. Presently the second round
of air quality planning takes place in the region, taking into account new
challenges, arising from the provisions set by the new Air Quality Directive.
During this stage it is important to learn from the experience, acquired
during the last decade, in order to streamline the lanning process and
optimize air quality management system in the Baltic countries.

11
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Specific attention is paid to such issues as fine particulate matter and
introduction of integrated air quality assessment, particularly by applying
such techniques as @urce apportionment or complementing air quality
monitoring data with air pollution dispersion modelling. Several studies,
which have been carried out in the region, will be presented in greater detail.

Keywords: air quality management, air quality plansair pollution dispersion
modelling, air quality monitoring.
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EFFECT OF ATMOSPHERIC POLLUTANTS ON
RESPIRATORY AND CIRCULATORY DISEASES IN
LISBON, PORTUGAL

Ana Januario Cru¥, Susana Morais Sarmengp Tona Verburg, Alexandra
Viana Silv&, Célia Alve$, Maria do Carmo Freitad Hubert Wolterbeeké

1Rua General Santos Costa, 34024 Oliveira do Hospital/Department of Science and
Technology, Technology and Management High School of Oliveira do Hospital/Coimbra
Polytecnic Institute
2E.N. 10, 2686953 Sacavém, Portugal/Instituto Tecnoldgico e Nuclear (ITN), URSN
3Mekelweg 15, 2629 JB Delft, Delft University of Technology, The Netherlardd3epartment
of Radiation, Radionuclides and Reactors, Faculty of Applied Sciences
43810-193 Aveiro, Portugal/ Universty of Aveiro/Environmental and Marine Studies,
Department of Environment

Hospital admissions data were collected to establish a relationship with ai
pollution; the considered diseases are cardiovascular and respirator
diseases and the data ardistributed by age in order to conclude if each age
group is a relevant factor in the relationships. The records were dail
registered in Lisbon hospitals and compiled by age: <15, 164; >64 years old
for the period 2005-2008. Air quality data (PMo, SQ, NO, NGQ, CO, and §)
were obtained from monitoring stations of the Portuguese Environmental
Agency, which provide hourly observations for different atmospheric
pollutants. The measuring stations to be considered are in counties whos
population is served by the hospitals where disease data were collectec
Statistical significance tests were applied to understand the correlation:
between hospital admissions and air pollutants.

Keywords: air pollutants; epidemiological trends; hospital admissior
multilinear regression models
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INTEGRATION OF BIOMONITORING AND
INSTRUMENTAL TECHNIQUES TO ASSESS THE AIR
QUALITY IN AN INDUSTRIAL AREA LOCATED IN THE

COASTAL OF CENTRAL ASTURIAS, SPAIN

Susana Marta Almeidg Maria do Carmo Freita5 Ana Isabel Pedrg Tiago
Ribeirol, Joana Lage Alexandra Silvd, Nuno Canhg Marina AlmeidaSilval,
Timoteo Sitoé, Isabel Dionisid, Silvia Garcig Gongalo Domingués Julia
Perim de Fari&, Beatriz Gonzalez FernandézDiane Ciaparra

1Instituto Tecnoldgico e Nuclar, URSN, E.N. 10, 26883 Sacavém, Portugal
2 |nstituto de Soldadura e Qualidade, Taguspark, 274120 Porto Salvo, Portugal
3Global R&Dz ArcelorMittal, 33400 Avilés, Spain
4 Tata Steel Research, Development and Technology, Swinden Technology Centosriyate,
Rotherham, UK

In this study, instrumental and biomonitoring techniques were integrated
with three main objectives: (i) to analyze temporal patterns of Pk
concentrations in order to identify emissions sources; (i) to investigate
spatial patterns of lichen conductivity in order to identify the impact of the
studied industrial area in the air quality and (iii) to identify relationships
amongst lichen conducivity with some site-specific characteristics.

Samples of the epiphytic licherParmelia sulcatawere transplanted in a grid
of 18 km per 20 km, having the industrial area in the center. Lichens were
exposed for a 5 month period, starting in April 2010. After exposure, lichen
OAi PI A0 xAOA O1 AEAA ET »py -L xAOAO
electrical conductivity and, consequently, the lichen vitality and cell damage.
A marked decreasing gradient of the lichens conductivity relative to the
distance from the emitting sources was observed. Transplants from a
sampling site close to the industriakarea reached values 10 times higher than
the ones far from it. This fact showed that the lichens react in the polluted
industrial area by a physiological response increasing their conductivity
accordantly to the contamination level.

The integration of temporal PMio measurements and the analysis of wind
direction corroborate the importance of this industrialized area for the air

guality and identify the relevance of traffic for the urban area. This study
showed that biomonitoring was an effective and low ast complementary

method to automatic systems of measurement.

Keywords: air pollution, biomonitors, conductivity, PM, Spain.
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AIR POLLUTION AND HOSPITAL ADMISSION FOR
CARDIORESPIRATORY DISEASES IN SETUBAL,
PORTUGAL

Alexandra Viana Silva, Susana Mart#Almeidal, Susana Morais Sarmenp
Ana Januério Cru¥ Tona Verburd, Ana Isabel Miranda

1nstituto Tecnoldgico e Nuclear (ITN), URSN, E.N. 10, 26863 Sacavém, Portugal
2Delft University of Technology, Department of Radiation, Radionuclides and Reasto
Mekelweg 15, 2629 JB Delft, the Netherlands
3University of Aveiro, Department of Environment and PlanningCESAM3 810-193
Aveiro, Portugal

Several epidemiological studies have shown associations between air
pollution and adverse effects on humarhealth. Specifigcause effects were

found for cardiovascular and respiratory diseases including an aggravation of
asthma, acute reductions in lung function, myocardial infarction, heart
failure, low birth weight in newborns and death.

The aim of this stud/ was to find a relationship between air pollution (with
special focus onto Pib, PMs, and Q) and hospital admissions in Setlbal
region, Portugal. Setubal is a Portuguese city where heavy industrial
activities coexist with an urban area that has 125.29habitants and with

an environmentally sensible region (Sado Estuary and Arrabida Natural
Park).

A database with air quality and hospital admission data was built for 5 years
(2005-2009). Hourly air quality concentration values were obtained from 4
meaduring stations located in Setubal region (Setubal and Palmela
i OT EAEPAI EOUB8OQ8 2ACAOAET ¢ EIT OPEOAI
from the Central Administration of the Health System (ACSS). Daily counts of
hospital admissions in 1 institution were asessed for all circulatoryrelated
causes and all respiratory related causes, according to the International
Statistical Classification of Diseases, Ninth Revision (I€D). A longitudinal
time-series study was conducted, with risks being quantified by meanof
multiple linear regression models considering as dependent variable the
weekly hospital admissions registered in Setubal and as independent
variable the weekly mean PNo, PMz.s and G concentration values.

Keywords: air pollutants, hospital admissins, multilinear regression models,
health effects, PM,{
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PARAMETERS AFFECTING THE SURFACE OZONE
#/ . #%. 421 4)Y/ . ). d:-)283

9 AOEET $ OAbAdrrahmanBayrani
1Dokuz Eyliil University/Engineering Faculty/Environmental Engineering Faculty

The objectives of this study were to measure ozone concentrations in air and
investigate ozone investigate the parameters affecting the surface ozone
concentration in urban and suburban atmospheres in the city of Izmir. Ozone
concentrations were measured atwo urban and suburban sites in Izmir,
Turkey. In addition to ozone, nitrogen oxides (NO, NO NQ) were also
measured continuously at the suburban station. It was observed that 30
concentrations were at the lowest levels during rush hours of 07:009:00
based on the hourly results of continuous measurement devices. BO
resultant of a reaction between traffic based NO and 30 showed high
concentration levels during rush hours (morring time 07:00-09:00 and
evening time 19:0021:00).

Daily average NO and N£toncentrations for suburban sites between March
and August 2007. @ily average of N@concentration changed between 10 pg
m-3 and 50 pg me. Besides that daily average of NO coentrations were
approximately 10 pug ms. There was a parallel trend in N@and NO daily
average concentration changes. There was no change observed in two
pollutants during March-August period. This was due to their anthropogenic
source that is not showirg seasonal changes. NO is a pollutant occurring upon
combustion process and especially upon traffic.

In order to identify the correlation between ozone and precursors (NO and
NQ) the overall correlation factors between Q and its precursors were
calculated. As expected, negative correlations resulted and agreed with the

chemistry. Correlations between @and NGx AOA AAl AOD.BIGAIA Ol

M0.39 in winter and summer respectively in suburban area.

Keyword: Air pollution, ozone, nitrogen oxide.
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EFFECT OF ENVIRONMENTAL POLLUTION AND
SOCIAL FACTORS ON RESPIRATORY DISEASE AMONG
CHILDREN IN SLOVAKIA

Kvetoslava Rimarova

Institute of Public Health, Faculty of Medicine, University of P.J. Safarik, Kosice, Slovakia

Background. The air pollutionbelongs to the most important environmental
threat to human health. Particularly sensitive are children, elderly people
and patients with chronic conditions. Individual susceptibility is influenced
by many factors: age, nutrition, presence of diseasaenetic determination,
global health status and socialemographic status. Children are a focus
points in the health protection considering possibilities of early organs and
functions impairment. Project has been designed in support to confirm air
guality and its impact on respiratory diseases together with soci@conomic
status of the children and their families. Project focuses on research for the
understanding of air pollution and the processes, which determine the
impact of pollutants on human respirdory health. Impact assessment of air
pollutants is confirming not only higher frequency of respiratory disease and
respiratory symptoms but also on cardiopulmonary mortality and cancer.

Material and methods.Crosssectional study of respiratory health included
self reported questionnaires about respiratory disease and symptoms and
SES in the family (1994 2000). Parents questionnaires collected data about
socio-economic status and reported respiratory morldity and symptoms in
children. Data were received from 8 exposed and 1 control area in eastern
Slovakia. Databases included totally 1805 randomly selected and filled
guestionnaires from parents of children 6- 11 years old, 1537 children from
exposed aeas and 268 children from control area.

Results. Results confirmed impact of SES and Air Pollution index (based on

PM 10 particles and S@concentrations) on the incidence of acute respiratory

infection (ARI) and on incidence of lower respiratory infetion (LRI). ARI

were statistically more frequent in families with lower education, local

heating system, in children with respiratory allergy and in children living in

higher outdoor air pollution score - AP. Lower respiratory infection were

influenced by air pollution score, parents education, allergy in children and

parents. ETS- environmental tobacco smoke- x AOT 8O0 AT 1 £EOI AA
statistically important factor neither for respiratory symptoms nor for
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disease frequency. ETS exposure might be influerctdoy domestic habits
where indoor smoking is mostly refused by families.

Conclusions. The results of the project confirmed effect of air pollution and
socioeconomic factors on respiratory disease and respiratory symptoms of

schoolchildren.

*SupportedAU COAT OO0 6% ! pTntupfnwh 6 9%02!
5 0 #*4R0010.

Keywords: air pollution, health effect, children
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POLLUTION PMo and PM2s OF ULAANBAATAR
MONGOLIA

Delgerzul Lodoisamba, SuvdBatbaatar?, Enkhjargal Altangere?

1 Master student of School of Public Health, Health Science University of Mongolia
2 Doctor Student of School of Public Health, Health Science University of Mongolia
E-mail address: delgerzul@yahoo.com

Results ofparticulate matter (PM) measurement in 8 points of Ulaanbaata
city, capital of Mongolia, and health impact assessment according to thc
measurements are presented. Study of case of thé 8horoo of Sukhbaatar
district was highlighted. Extremely high PMconcentration in Ulaanbaatar
city, namely, yearly average concentration of P 350-700 pg/m? and 200-
350 pg/ms3 for PMzsin the poor ger areas makes Ulaanbaatar city the highe
polluted capital in the world. Cardiovascular andrespiratory diseases are
increasing in fall and winter season and upper respiratory disease |
increasing when heating of houses is started at cold season.

Keywords: air quality, respiratory disease, cardiovascular disease, Mongoliz
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EFFECT OF PARTICULATES MATTER FROM
#/ .3425#4)/ . ).$53429 4/ 7! 2%$3
HEALTH AND PROJECT COST

Nik Nurul-Hidayah Nik Yahya and Shamzani Affendy Mohd Dih

1Department Of Building Technology & Engineerindulliyyah Of Architecture and
Environmental Design,International Islamic University Malaysia

Contaminated air usually filled with pollutants namely carbon dioxide,
particulates matter, radon, nitrogen dioxide, asbestos, mercury, volatile
organic compounds, ozone, and leadParticulates matter (PM) with
aerodynamic diameter dimension between 2.5 and 10 micrometers are the
largest type of air pollutant that emitted by the construction industry that
brings negative impact towards human health. For the purpose of this
research, Kuala Lumpur International Airport (KLIA) and KLIA 2 hve been
taken as the case studies. Interviews and data collections has been done with
relevant government officer from Public Work Department, Department of
Environment; Social Security Organisation; Department of Safety and Health;
contractors; and consutants from the Malaysian Airport Holding Berhad, the
contractor, civil engineer on behalf of the contractor and finally the quantity
surveyor on behalf of the consultant.inhalable and respirable air quality
sample from the KLIA 2 construction site also &s been collected and
analysed. The key finding of this research shows that Pkfe the largest
pollutant emitted in construction site during earthwork and lorry as the main
vehicle that emits PM. This research also found that 42.86% has exceed
safety standard of outdoor PMb s in construction site. It is also to be agreed
that inhalable dust concentration is higher than the respirable particulates at
68.53% for indoor and 99.34% at outdoor ambient. All respondents agreed
that it provide temporary and permanent health impact toward workers,
include 25% agree on poor visibility. This affect surround aircraft activities
and construction workers productivity simultaneously. Indirectly, mitigation
measures cost additional RM150,000 per month in maintenance experse
Furthermore, project cost also has increased due to the preparation of face
masks and goggles as the prevention measures. It can be concluded that PM
grounds from the construction industry is turning back it cycle by affecting
AT T OOOOAOET Tth and t2 Brajézxost itkefk A |

Keywords: Airborne Particulates, PM, PM2.5 Construction, Health, Mitigation
Measures, Project Cost.
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MODELLING AND ASSESSING RISKS FROM
ACCIDENTAL RELEASE OF HAZARDOUS GASES

Richard Tavare$, Ana Isabel Mirandé, CarlosBorrego?.

1 CESAMCentre for Environmental and Marine Studies, Department of Environment and
Planning, University of Aveiro, 3816193 Aveiro, Portugal.

The renewed concern in assessing risks from technological hazards
industrial and urban areascontinues emphasizing the development of local
scale consequence analysis modelling tools for the prediction of shetgérm
pollution episodes and exposure consequences from accidents wi
hazardous gases (hazmat) release. In this context, the main obje&tiof this
work is the development and validation of the EFRHA (Effects of Releas
Hazardous gAses) model. It is designed to simulate the outflow ai
atmospheric dispersion of heavy and passive hazmat gases in complex ¢
build-up areas, and to estimate eosure consequences of shofterm
pollution episodes based on regulatory/safety threshold limits. Five mair
modules comprising upto-date methods constitute the model
meteorological, terrain, source term, dispersion, and effects modules. Tv
alternative modelling approaches are implemented to predict hazmat ge
atmospheric dispersion: a fastrun modified Gaussian model coupled with ¢
box model, and a forecast shallow layer model. A two stages model validati
exercise includes comparative analyses of modeld concentrations results
against measurements databases for dispersion in obstructed areas a
accident scenarios involving hazmat gas release and dispersion. T
validation exercise demonstrates EFRHA aptness to reasonably predict t
various stages ohazmat gases accidental release and atmospheric dispersi
in case of accident scenarios and obstructed areas. Overall the present we
shows that EFRHA model can be applied as a reliable tool to support forec
consequence analysis studies, training anglanning measures, as well as
fast-run decision and emergency response actions in case of hazmat ga
accidental release in industrial and urban (builtup) areas.

Keywords: accidental release, air quality, consequence analysis, hazarc
gases, modelling
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IDENTIFYINGGAPSANDNEEDSN THE
DEVELOPMENTOFA NATIONALAIR QUALITY
MANAGEMENTPOLICYIN NORTHERNCYPRUS
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Valts Vilnitist, Giilen Gullg, Douglas Clarkh v Uh AT 4 TdigABakd O A E

'Estonian, Latvian & Lithuanian Environment (ELLE), SkpHRiga LM010, Latvia
“Hacettepe University, Dept. Of Environmental Engineering, Beytepe Ankara 06800 Turkey
3AirQuaIity.dk, Denmark
*Environmental Protection Division, Air Quality Department, Nicosia, Northern Cyprus

This study aims to explore thegaps in baseline data and tools used in
identifying policies needed to provide recommendations in air quality
management that are responsive to the unique geographical condition, type
of government hierarchy and the level of public awareness in Northern
Cyprus. A pilot project to plan a programme of actions to comply with the
EU limit values for particulate matter (PMo) in the Nicosia air quality zone
has been prepared tanitiate the development of an air quality management
plan for Nicosia, so that thanstitutions in the northern part of Cyprus will be
prepared to meet the EU requirements when they come into force in the
northern part of Cyprus. This paper highlights the results of an emission
inventory and modeling applied to assess air quality managnent in Nicosia
zone. Analysis of thanodeling results in combination with monitoring data,
clearly shows that elevated levels of particulate matter are not caused by car
engine exhaust or known industrial emissions, but ardikely combination of
natural sources, mining, and fugitive dust from uncovered sand/soil areas
and from the roads. Number of measures for improving air quality, all
related to the reduction of particulate matter pollution will be presented.
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THE STUDYOF APPLICABILITY OF LIMIT VALUES FOR
PAHs ON SOIL IN TURKEY

Gonca Gilgigek Ismail ToroZ, Kadir Alpt, Asude Hanedat, Edip Avsat,
Gizem Karaca

llstanbul Technical Univ., Civil Engineering Fac., Environmental Engineering Dep.,
34469, MaslakISTANBUL
2Namik Kemal Univ., Corlu Engineering Fac., Environmental Engineering Dep., 59860,
Corlu-4 %+d2 $! '
3Uludag Univ., Engineering Fac., Environmental Engineering Dep., 16059, BoruRIgRSA

In the study, surface soil sample, extracted from 6 points by consideg a big
petroleum refinery as a reference point and taking the dominant winc
direction into account, were analyzed for determination of 16 species
polycyclic aromatic hydrocarbons (PAHs) by GC/MS in June 2010 in Koca
Turkey. The acquired data wee assessed in the light of meteorological an
topographical information by taking the distance of sample point to facility
and other possible pollution sources into consideration, the compliance ¢
findings with the literature was analyzed and the applicAEl EOU
Regulation Regarding Control of Soil Pollution and Point Source Pollutic

iITAG6 AAIT A ETOI A& OAA 11 mnysmnes8c
limitations. In the study limitations in other countries for PAHs in soil were
investigated indetail for comparing with regulation in Turkey. It appears that
existing limit values in the regulation are different especially for some of th
PAH species in comparison with both values attained in this study, availab
data in the literature and limitations implemented in other countries.
According to study outcomes, it was put forward that more detailed studie
are needed regarding both levels of values and their correlation with soil an
land use and studies aimed at redetection of these limit valuestf different
risks are required with respect to diverse soil use objectives of these lim
values.

Keywords: air pollution, Polycyclic Aromatic Hydrocarbonssoil pollution,
generic value.

23



2nd International Conference on Air Pollution and Control (CAPA(T)
September 1923, 2011
Antalya, Turkey

MESOSCALE MODELING OF AEROSOL PHYSICAL AND
CHEMICALPROPERTIES FOR OBSERVATIONAL
STATIONS AT DIFFERENT ALTITUDES

Aurelia Lupascu?, Karine Sellegrit, Evelyn Freney?, Julien Boulon?, Gilles Foret?,
Guillame Siour2 Aurelie Colomb?, Jean M. PichonJustine Gourdeau? and Wolfram
Wobrock!

1L aboratoire de Meteorologie Physique, Universite Blaise Pascal, 24 Avenue des Landais,
63171 Aubiere Cedex, France
2| aboratoire Interuniversitaire des Systemes Atmosphériques, CNRS/UPEC/Univ. Paris
Diderot/IPSL, 75205 Paris Cedex 13rance
SAtmo Auvergne, 25 rue des Ribes, 6317@ubiere, France

The ability of chemistry-transport models (CTMs) to accurately simulate
aerosols at high altitude stations is still to be demonstrated due to reduced
number of monitoring sites and difficulties to take into accoat the
complexity of the air parcels dynamics in mountainous area3.he objective of
this study is to evaluate the ability of the regional akguality model CHIMERE
coupled with WRF to simulate the atmospheric composition as a function of
altitude, with a focus on aerosol properties.

High-altitude measurements made at thestation Puy de D6me in France (45°
46' 15" N; 2° 57' 50" E, 1460 m a.s.l.) were used together with ground based
measurements in the boundary layer in order to assess the ability of the
model to reproduce both observations. An intensive campaign was orgaed
from February 24 to March 8 2009 at Puy de Déme, using a Tireé-Flight
Aerosol Mass Spectrometer and a Scanning Mobility Particle Sizer, which
provide the size distribution and the sourceapportioned chemical
composition with high temporal resolution.

Other continuous measurements of gases and aerosol particles offer the
possibility to assessthe performances of model simulations for gaseous and
aerosol pollutants on regional and also small scales. The fine scale
simulations respect the complex topgraphy with high accuracy. Moreover,
because particle nucleation has been shown to significantly contribute to the
aerosol number concentration in the boundary layer, but its impact on the
adjacent free atmosphere/troposphere is quite uncertain. We therefie
investigated the role of different nucleation schemes on the aerosol size
distributions.

Keywords: Air pollution; Chemistrytransport models; Aerosol size distribution;
Number concentration; Nucleation
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THE STUDY OF AIR POLLUTION WITH HEAVY METAL

lulial " & 1t,AoBV. Ropesct?, Claudia Stiti, Anca Gheboianl Roxana
" al AGndieiChiliart! T A ' EAT OCEA 6 Al AOEAA
IMultidisciplinary Research Institute for Science and Technologies, Valahia University of
Targoviste, No 2 Carol | Street, 13002%argoviste, Romania

2Academy of Romanian Scientists, 54 Splaiul Independentei, Bucharest 050094, Romania
3Physics Department, Faculty of Science and Arts, Valahia University of Targoviste

The mossesMnium undulatum were used as biomonitors to study the
atmospheric deposition in Dambovita County, Romania. Thirteen locatior
with different degrees and types of industrial activity in Dambovita County
were considered, one of them being a reference site.

Two complementay analytical methods, Particle Induced X ray Emissio
(PIXE) and Atomic Absorption Spectrometry (AAS) were used to determir
the elemental composition of mosses samples.

Mosses are particularly effective biomonitors of atmospheric heavy metz:
contamination because of their bioaccumulative properties. These plal
groups are amenable to biomonitoring because they are widespread, easy
handle and they lack a cuticle and root system thus reflecting directl
atmospheric heavy metal deposition. It is importah during metal
biomonitoring programmes that background concentrations are establishec
The design of a monitoring programme was involve: sampling location
sample collection, heavy metals to be analyzed, mukiement determination
using PIXE and AAS téoigues and data analysis.

The concentration of Cr, Fe, Mn, Ni, Cu, Zn, As, Sr, Cd and Pb were detern
by PIXE method and the concentration of Fe from samples was determin
by all methods to perform a comparison of the experimental results. Th
obtained results were compared with the elemental concentration of th
same species from Norway.

Keywords: PIXE, AAS, elemental composition, mosses.
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SEASONAL VARIATION, SOURCES OF PCBS AND
OCPS IN HIGH ALTITUDE SITE OF WESTERN BLACK
SEA REGION OF TURKEY

Serpil Yenisoy+ A O AtpMuhammed Oz, Eftade O. Gagda

1University of Abant Izzet Baysal, Faculty of Sciences, Department of Chemistry, 14280 Bolu,
Turkey
2Anadolu University, Faculty of Engineering and Architecture, Department of Environmental
wl CET AAOET Ch cotxn %OEEhAEEOh 40O0EAU

Daily particle and gas phase samples were collected during 60 days
winter and 60 days in summer season bu using PUF sampler in the city
Bolu which is located in the high altitude Western Black Sea Region
Turkey. Samples were analyzed to determine the concentrations
polychlorinated biphenlys (PCBs) and organochlorine pesticides (OCPs). T
concentrations of endosulfan sulfate and methoxyxclor had the highe
values in summer and winter period, respectively. The maximum
concentrations of gas phase and particle phase OCPs were obtained
summer and in winter, respectively. Generally, 3 and 4-chlorinated
biphenyls had higher concentrations which have higher vapor pressure tha
5 and morechlorinated biphenyls. PCBs were found predominantly in the
gas phase in both seasons. The agricultural areas located mostly to the so
south east and south west directions of the sampling point were identified ¢
source regions. According to the back trajectories, the conrgon was
dominant at the sampling region; therefore the local sources had significal
effect on the concentrations of the OCPs.

Keywords: POPs, wind sector analysis, seasonal variation, back trajectory
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WHERE ARE COEMISSION ALLOWANCE PRICES

HEADING? THE AMBIGUOUS ROLE OF CAPITAL
MOBILITY IN A WORLD WITH SEVERAL

INDEPENDENT EMISSIONS TRADING SCHEMES

Jan Schéchtele

As a consequence of the missing global agreement in the fight against Climate
Change, severaiindependent emissions trading schemes are coming into
operation. From an economic perspective it would be desirable if prices of
CQ emission allowances were the same in each scheme, as this would ensure
cost effectiveness and avoid competitive distortions There are several
factors that could lead to price convergence, one of them being capital
mobility. The purpose of this paper is to reveal what impact capital mobility
has on the C@price levels. Based on a simple economic model, | derive a
short-term and a longterm general equilibrium for which five scenarios,
covering all possible combinations of capital endowment and G@mission
cap, are analyzed. The results reveal that the role of capital mobility is
ambiguous and that depending on the initial sitation capital mobility can
lead to both price convergence and price divergence.

Keywords: Emissions trading; Capital mobility; C@emission allowance
price; Linking
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DETERMINING REGIONAL CARBON DIOXIDE
EMISSIONS AND ITS LONG TERM FORECAST FOR
TURKEY
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Environmental Eng. Department, Hacettepe University, Beytepe Campus, Beytepe, 06800,
Ankara, Turkey

Inventory studies and forecast models related to determining greenhouse gas

emissions have become more importantfor Turkey after signing Kyoto

Protocol in 2009. Turkey has a huge energy demand increasing day by day

parallel with growing industry. Electricity generation is the biggest and most

important contributor of total greenhouse gas emissions with about one

third of 370 MTeCQ. Turkey has nine load distribution regions where

electricity produced owned by Turkey Electricity Transmission Co. Inc.. But

electricity is not consumed by its own producer region. Transmissions are

available to the industrial regions whee demand is highly strong. At this

pi ET Oh OEEO OOOAUGO AEI EO Oi EAI DB 11 OEO,
plants with minimizing both transmission costs and environmental effects

xEAOA AOAEI AAl A8 ,40<RiEM dré Octerdiheg hétlednl  # /

2001 and 2008, and estimated until 2020 using data obtained from National
Load Dispatch Center and Energy Market Regulation Agency. This study
covers all public/privately owned, nearly 300 thermal power plants have
been operating between 2001 and 2008 andailso planned thermal power
plants that will start to operate between 2009 and 2020. Data is ordered to
TETA 1TTAA AEOOOEAOOEIT OACEIT O AOA Ol
approach is used to determine C&emissions of existing power plants and

specific emission factors are derived from these calculations. These specific
emission factors are used to determine forecasted G@missions for planned

power plants. Regional characteristics are determined due to their electricity

demand and associated emissioncapacities. Some regions show rapid

ET AOAAOAO xEOEET OEA UAAOO8 )1 OEEO Ail OAg
the first study that has determined the current and forecasted electricity

generation associated CO2 emissions covers all thermal power ptanin

Turkey regionally.
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USING RENEWABLE ENERGY POTENTIAL OF TURKEY
TO REDUCE ELECTRICITY GENERATION ASSOCIATED
CQ EMISSIONS

Izzet Aril, MerihAydinalp Koksaf

1General Directorate of Social Sectors and Coordination, Ministry of Development, State
Planning Organization, Necatibey Cad. No: 108, Yicetepe, Cankaya, 06100, Ankara
2 Environmental Eng. Department, Hacettepe University, Beytepe Campus, Beytepe, 06800,
Ankara

4 00EAUB8O cCcOil xET ¢ bPipOI AGETT AT A A
demand fa energy, particularly for electricity. A continuing increase in
electricity demand over the next two decades is projected for Turkey. Fos:
fuel combustion has the main responsibility for the increase in the amount ¢
greenhouse gases (GHG), such as CtThermal power plants, as electricity
generation facilities, are the most weHknown fossil fuel combustion sources
These plants emit high amounts of CQOduring the generation of electricity.
Renewable energy sources can be used to supply some of the #leity

demand to reduce GHG emissions, and thus decrease the adverse effeci
climate change. In this study, the mitigation in C£emission from electricity
generation by using hydro, geothermal, biomass and wind power generatir
plants is investigated.A scenario named afkenewable Energy Scenanwghich

is based on using economically feasible renewable energy sources of Turk
is developed to supply the deficit part of the demand that is expected to occ
after 2011 are developed. It is found that by usg this scenario the overall
mitigation in CQ emissions between 2009 and 2019 is estimated to be 1€
million tons lower than that of Business As Usual (BAU) Scenavidich

assumes that the fuel mix in 2008 stays the same till to 2019.

Keywords:CQ emissions, climate change, electricity generation
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INDOOR AIR QUALITY IN PORTUGAL

Susana Marta Almeidg Marina Almeida Silval, Margarida Pint&, Dinis
Rodrigueg

1Instituto Tecnoldgico e Nuclear, URSN, E.N. 10, 26863 Sacavém, Portugal
2 Agéncia para a Energia, R. Dr. Ant6nio Loureiro Borges, n.° 5, 6°, 1498 Algés, Portugal

Indoor Air Quality (IAQ) is an important determinant of population health
and wellbeing. Modern humans spend 90% of their lives in indoor space
such as at home work, school and vehicles. Exposure to the hazardol
airborne agents present in indoor spaces causes adverse effects such
respiratory disease, allergy and irritation of the respiratory tract. According
to The World Health Report 2002, indoor air pollgion is responsible for
2.7% of the global burden of disease. In Portugal, a step forward was giv
towards the improvement of the IAQ, when the European Directive ne
2002/91/CE relative to energetic certification of buildings was transposed tc
the Portuguese law with the inclusion of IAQ requirements. Since 2009
significant fraction of the Portuguese buildings are obliged to make th
control of their indoor chemical and biological pollutants in order to obtain &
certificate. Until December 2010, IAQ reprts were emitted for 885 buildings.
The main certified typologies were offices, supermarkets, banks and insure
subsidiaries, hotels and shopping centers. The objective of this work was
evaluate the IAQ in these 885 certified buildings, identifying th main air
guality problems and associated sources. Results showed that besides -
concentrations of CQ, VOC, KHCO and bacteria had exceeded the Portugue
limit concentrations in several buildings, the buildings certification in
Portugal can be seen aan opportunity to improve the 1AQ.

Keywords: Indoor Air Quality, Portugal, building certification, chemic:
pollutants, bacteria, fungi.
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Indoor air pollution level is an important factor in public health since people spend
approximately 70 to 90 % of their time indoors. Much of this time is spent on the job and air
quality is an important issue related to employee morale and productivity. Air pollution
negatively affects human, animal, and plant health. Epidemiologicalusies show that the
health effects seem to be most closely related to respirable particulate matter with
aerodynamic diameters smaller than 10 um (PM) and to those less than 2.5 um (PM).

In this study, PM mass and elemental concentrations in both sifractions were examined in
indoor air environments of Marmara University Hospital. The indoor air quality in a hospital
can influence the health of both patients and hospital staff. The patient population in a
hospital is largely drawn from just the vey young to the elderly of people and in most cases
they spend long times in indoor environments. For this reason, indoor air PM level is an
important factor in the overall environmental quality in a hospital.

The obtained results in this study indicatedthat indoor air PMi;p mass concentrations were
below the Turkish standards for ambient air while they were above the limit of World Health
Organization (WHO). Measurement results for PM mass concentrations were above the
ambient air limits of both WHOand EPA. Elemental concentrations in both size fractions
were well below theannual average limit values set by WHO for certain elements.

Keywords: Indoor air, Hospital, PM, Element
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Fungi are essential components of ecosystemand widely distributed in
nature. Fungal spore may be easily dispersed into indoor environments
associated with a number of adverse health effect.

This study was designed to investigate airbme fungi and their relation to
allergic disease in Sulaimani ty. The airborne fungi were isolated by settle
plate method in different areas of Sulaimani city during two seasons;
(Autumn October 2008) and (Spring April 2009), in which Sabouraud
dextrose agar, containing plates chloramphenicole were opened and expdse
to air for 1 hour. Standard fungal allergens ofAlternaria, Cladosporium,
Penicillium and Aspergillus were used in skin prick test for individuals
consulted health center of asthma and allergy in Sulaimani city suffering from
symptom allergy their agesranged between (159) years old. Total IgE
concentration and percentage eosinophiles were measured in patients whose
skin prick tests were positive to at least one of allergens under study, and in
control person.

These results were obtained from current tudy: a total of 24.09 x102 CFU
belonging to twenty genera with a group of yeasts and twenty four species,
and the percentage of most predominant isolated fungi from the environment
at different locations of Sulaimani city were Penicillium spp. 28.1%,
Asrergillus  spp. 20.25%, Yeast 13.33%,Cladosporium spp.12.1%, and
Alternaria spp. 6.72%. The highest number of fungi was isolated during
spring 14.92 x102 CFU compared to 9.17 202 CFU in Autumn A.nigerand
A.flavuswere the predominant species ofAspegillus isolated,while the most
common Penicillium species were P. chrysogenumand P.spinulosum The
highest number of fungi were isolated from dietary factories 6.37 202 CFU
followed by houses 4.71 x102, factories 4.21 x 102 CFU,dormitories 3.96 x
102, schools 3.32 X102, and hospitals 1.52 X402

Keyword s: air borne fungi, allergy .
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Studies on indoor air pollution have gained importance in recent yearafter
emerging health problems. According to a lot of research has proven th
significantly affecting the quality of indoor air pollutant is organic dust
known as bic-aerosols. Products that used to improve the indoor air qualit
are both energy costs andnegative effects on human health is knowr
Therefore sustainable solutions developed for reduction of concentrations ¢
microorganisms in the indoor environment is important.

Silver ions that are subject to the study, affect on the microorganisms such
bacteria, fungi and viruses; and this effect is known and used since ancie
times.

This work includes chamber test that made with the most common bacterie
and fungal species in ambient air levels developed in other to determine tt
effectiveness of relucing the room model studies.

According to the chamber test results, silver ions doped PVC material has
specific surface area in 1 closed glass room model effective in reducin

indoor air concentrations of microorganisms.

Keywords: bio-aerosols, indoor air quality, antimicrobial, silver ion, chamb
test, PVC.
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Background andAims: Legislative reductions in air pollutant limits values
seek to better outdoor air quality, in turn reducing associated illnesses such
as cardiopulmonary mortality, strokes and lung cancer. This study focuses on
two major traffic related pollutants NO, (NO, + NO) and PMs. Previous
research suggests that people now spend up to 90% of their day indoors yet
in Ireland no legislative indoor air pollutant limits exist. A study carried out a
study on 57 office environments and found 75% of our daily N&exposure
occurred while at work (Lee et al., 2000). This research aims to determine
the relationship between exposure of staff to specific air pollutants in Irish
working environments (e.g. shops, offices) and factors such as ventilation
systems and doordesign.

Methods: NQ data is gathered by a monitor working on Chemiluminescence
principles and PMs by a monitor using light scattering and Gravimetric
techniques. Monitors are placed inside and outside (roof and street levels) of
the buildings and runcontinuously for 4 days per run.

Results: To date monitored 7 work places located on busy street canyons of
the city centre in Dublin, Ireland have been monitored. Clear relationships
between indoor and outdoor concentrations could be seen for sitefkesults
indicate that indoor concentrations can be significantly greater than outdoor
concentrations, Indoor Outdoor ratios of up to 2.3 for N&and 2.13 for PMs.

Conclusions: /O indicate greater exposure to those working within the
affected buildings than ambient outdoor concentrations indicate. The
compliance of Ireland and many other European countries to air quality limit
values is based on outdoor air quality; these results show that outdoor
monitoring alone may not be enough to quantify true expsures of those
working in urban areas.
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Industrial Ecology (IE) is an interdisciplinary systems approachsttiantifically
analyses materials and energy flows, and their impacts on human
environment. Ecdndustrial Parks (EIPs) are based upon the principle
industrial ecology and offer possibilities to implement sustainable develoj
policies.

This paper is a part of a European Union Hcm nov at i on Rao(
Industrial Park Environmental Support System ( EPESUS) , w
under the Entrepreneurship and Innovation Programme compone
Competitiveness and Innovation Framework PrognanfCIP) of EU. A syster
perspective is applied to industrial production processes within the EP
project in order to analyze the complex industrial activities. The main lir
EPESUS project is to systematically investigate how environmental in
evolve within industrial systems and integrate these outcomes into -dagsel
software tool EPESUS Software.

This article specifically summarizes ongoing activities of the EPESUS p
considering gate to gate life cycle assessment. There are foaorimoistrial
sectors examined under the context of the EPESUS project: polymer,
combustion plant (power plant), textile and foundry sectors. In this paper, tt
field data of a combinedycle power plant, which is operated in an industrial |
in Turkey, has been presented.

Keywords: Combined cycle power plant, eaaustrial park, EPESUS, industri
ecology, life cycle assessment.
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