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Introduction

1. The aim of this document is to provide guidatw&EECCA countries in revising their
air-quality monitoring programmes by making monigr a practical tool for environmental
policy development and target setting, pollutioratainents strategies and measures, and for
assessing progress in achieving policy targetse#ffiedtiveness of abatement measures.

2. This document focuses on EECCA countries goap but takes also into account
country specific issues given mostly by geograghiwanditions, specifics of national
economies and by political diversification (certaEECCA countries expressed their
willingness to become member states of the Europeamon in the future).

3. This document is mainly influenced by the depetents in the European Union and
the United States of America, as both of them hdeeeloped and implemented coherent
systems of air-quality assessment and managemaniakes also into account other relevant
international activities (e.g. EMEP, WMO/GAW, WH@ZO, EEA and IIASA).

l. LINKING AIR-QUALITY MONITORING TO ENVIRONMENTAL POLICY
DEVELOPMENT

4, The EECCA Environmental Stratégygs approved by thé"SMinisterial Conference
“Environment for Europe” (Kiev, 2003), provides, angst key objectives and areas of
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action, for strengthening of environmental monitgrisystems: prioritization of monitoring
programs by targeting principal pollutants; stréweging self-monitoring and reporting; and
coordinating monitoring and data management to ldpva national monitoring system.
Under the objective “Reduction of Urban Air Polaril, the EECCA Strategy specifies the
following problems related to air-quality assesstraam management:

(@) Urban air pollution, particularly from mobilewces, has a major impact on the
human health,

(b) Weakness of air quality control systems,

(c) Excessively strict ambient air quality standard

(d) Weak technological capacity, resulting in higbmissions,

(e) Lack of economic incentives for facilities educe their emission intensity per unit of

output,
() Inadequacies of regulation of road transporissions.
5. These problems are recommended to be solvetlleast mitigated by the following

planned actions:

(@) Optimization of standards, accounting for eowmental and combined health impacts
(based on WHO criteria),

(b) Introduction of standards for products thaedily affect the environment in the course
of their use (road vehicles, fuels, etc.),

(c) Implementation of Best Available Techniques aedt practices,

(d) Development of a mechanism for accounting faral conditions and technological
capacity in the course of setting emission limitres.

6. The progress made in EECCA since 2003 in ailtyumanagement is generally
considered very limited (see boxes 1 and 2). Ewomssiof most of air pollutants have
increased as a result of economic recovery in EE@G¥connected with adequate abatement
measures. The levels of air pollution in the m&oaf big cities are high and in some cases
have increased over the last years. ParticulatetemgPM), nitrogen dioxide and
benzo(a)pyrene represent the major issue. Higreptge of population in EECCA countries
(estimated between 50 and 100 million of inhabgpms exposed to the concentrations of
pollutants which are much higher than the WHO gudgalevels.

Box 1: Problems with in air-pollution control in EECCA

1%

There is no evidence of accelerated progress goodirtion control. Overall, the problems identifig
in the EECCA Environment Strategy persist. EECCArtaes still face a large environmental policy
and institutional reform agenda. Institutions suffeom weak authority, scarcity of resources.
Outdated management, high turnover of professiaradisfrequent restructuring, thereby lacking bioth
the incentives and means to ensure the achievesh@mvironmental results. Policies in general and
specifically the air quality protection related ai@ generally aimed at achieving specific targely,
on unreformed or poorly combined instruments aedoften dominated by revenue-raising objectives.
Environmental legislation is extensive but incotesis and unenforceable. And compliance levels| are
rather low.

Source: Belgrade Assessment report 2007, Sub-ah2gteAir quality, Final drat

2 Environmental Strategy for Countries of Easterndp, Caucasus and Central A§BCE/CEP/105/Rev.1).



Box 2: Air-quality in EECCA

Lack of monitoring data of sufficient quality prades an in-depth assessment of the state gf air
quality in the EECCA countries, but both availaba and modeling indicate that concentrations of
pollutants in the atmosphere routinely exceed maxinallowed concentrations — for example, regent

WHO analyses indicate that 47 million Russiansexygosed to N@concentrations double the WHO
guideline level and in Azerbaijan authorities régbat 27 % monitored samples breach the allowed
limits. While the precise extent of air pollutiom the EECCA countries is unknown, the main culprit
is also thought to be PM — mostly related to tranispmissions. In addition to primary PM emissions
(mostly from combustion processes), it is importentcontrol emissions of other pollutants that

contribute to the production of PM like as S0y and NH.
Air pollution is set to worsen. Transport-relatedigsions, which may be responsible for over 80 % of
air pollution in the EECCA cities, are rapidly ieasing. Industrial and power-generation sources
declined in importance but remained significant diificult to address, and emissions are increasing
with resumed economic growth. In Central Asia, @mations of PM (from desertification, desert

dust and the dried Aral Sea bed) enhance the ingbgetrticulates from cheap, low quality coals used

for power generation and from the road transpadn3-boundary sources are also relevant (e.g.|only
19 % of PM s levels in Georgia are “homemade”).

Source: Progress in Environmental Management in EECOECD 2007, ENV/EPOC/EAP (2007) 1

7. Air quality is on the top of environmental pgliagendas worldwide. Major attention
is paid to particulate matter (RMand especially Phk) and ground-level ozone. Air
pollution by fine particles represents the highesk to the public health in the UNECE
region. The health risk due to air pollution byefiparticles is at least an order of magnitude
higher than of the other pollutants. The loss w#di due to current levels of air pollution by
fine particles is assessed as comparable to teeofdsves due to car accidents (see box 3).

Box 3: Health and Environmental Impacts of Air Pollution

=

Concerning health impacts, currently in the EU ¢hisra loss in statistical life expectancy of 08¢
months due to PM in air, equivalent to 3.6 millida years lost annually.

Source: Communication from the Commission to thenCib and the European Parliament: Thematic Strgteg
on air pollution, COM (2005) 446final.

8. Both the European Union and the United Stateé\rokrica have developed and
implemented comprehensive air quality assessmemtnamnagement systems which could
serve as useful reference points for EECCA couwntiirethe European Union, air pollution is
considered one of the priority environmental iss{@saction prograntEnvironment 2010:
Our future, our choice”and subsequent CAFE — Clean Air for Europe - @ogne).
Recently, The EU Thematic Strategy on air pollutizas launchet! This strategy focuses on
the reduction of exposure by ozone and particutettter with special attention paid to PM

In the United States of America, the Strategic Riithe Environmental Protection Agency
(EPA) for 2006 — 201Ysets “Clean Air and Global Climate Change” as ofiés 5 goals.
Ozone, PMs and “air toxics” are selected as priorities.

3 Communication from the Commission to the Counci &me European Parliament: Thematic Strategy on air
pollution, COM (2005) 446final.
* See www.epa.gov.



9. EECCA countries, that have not yet done so, aremetended talevelop strategies

to establish comprehensive air-quality assessmenh@ management systemgsee box 4)
with a focus on priority pollutants, particularly ground-level ozone, Ryand PM s. Within

it, a realistic approach to enhancing monitorinac(ising on both ambient air and emissions
monitoring) should be developed.

Box 4: Basic elements of air quality assessment anthnagement system

Institutional setting
- Central competent authority responsible for airlipugssues which coordinates activities |of
all relevant authorities and institutions (genefal ministry of environment)
- Relevant public administration institutions at naal, regional and local levels
- Supporting institutions (mainly hydro-meteorologisarvice)

Policy level document setting
- Objectives
- Priorities
- Targets (both national targets and targets r@l@eelevant international commitments)

Technical level
- Standards (emission limit values, ambient aiitliwalues, emission ceilings, fuel standards,
product standards)
- Technical requirements (operation of emissionrces; measurement of emissions |by
operators, monitoring etc.)
- Economic and market-based instruments (taxatpollution charges, product charges,
emission trading, incentives, etc.)
- Voluntary instruments (ISO 14 000, codes of camidunluntary agreements etc.)
- Information instruments (public information andaaeness raising)

Operational level

- Operation of air-quality information system (egi@® inventories and projections, air quality
monitoring and modeling, reporting)

- Permitting (including environmental impact assesst (EIA) and strategic environmental
assessment (SEA))

- Regional approach (zoning)

- Application of instruments / implementation of aseres

- Enforcement

- Feed-back mechanisms (mechanisms to update @oityechnical levels)

Subsystems
- National air-quality information system

- National core air-quality monitoring system (atpz national air-quality information system).

Source: UNECE.

10. It should be taken into account that prioripllytants are either fully (ground-level
ozone) or partially (PM) created via precursorsr@igien oxides, volatile organic compounds,
sulphur dioxide) which makes abatement measureasyneomparing to other pollutants. It
should be also taken into account that the majaityneasures to reduce emissions of air
pollutants and to improve the quality of ambiemtleads also to the reduction of emissions of
green house gases (GHGs) and vice versa. Most nesagu reduce GHG emissions, e.g.
energy savings, energy efficiency measures, usénaf-combustion” renewable energy



sources, lead to the reduction of emissions opallutants and to the improvement of air
quality.

11. EECCA countries are therefore recommendembtwdinate the development of their
air-quality assessment and management systéthstheir strategiesin the field of climate
change abatementreduction of GHG emissions).

12.  The air-quality assessment and managementnsysteuldinclude clearly defined
institutional setting, including one central competent authority respuas for the
coordination of all activities within this system.

13.  As a part of the air- quality assessment andagement systemyell developed air-
quality monitoring system is basic precondition for priority and target setting, for the
preparation of instruments and measuresas well asfor the assessment of their
effectiveness.

14. In general, the basic rule for air-quality asseent and management policy“i&/hat

is regulated, must be monitored — what is monitoredcan only be regulated effectively”.
In addition, monitoring can also be used as anlyeaarning” and scientific instrument to
understand complex systems and their developmetiisr ibefore starting regulation.

15. The main message of this document is: tAat quality monitoring systems should
become anintegral part of national and international air-quality assessment and
management systemand should therefore be designed, developed aarpneted in broader
policy and scientific context.In general,air-quality assessment and management system
shouldinclude other types of data and information(emission inventories, sector activities,
emission and sector projectiongata processing toolgmodelling, projections)objectives,
priorities and targets (air quality standards, emission limit values, esios ceilings,
technical requirementspolicy instruments (environmental impact assessment, permitting,
compliance assessment, reporting, public awarerésisg, information and warning,
economic and market-based instruments, voluntargtruments), enforcement and
institutional setting (see box 4).

A. Integrating air-quality monitoring data with emi ssion inventories and modelling
activities

16. All EECCA countries operate air-quality monitgy networks, which had generally
been established in 1970s and 1980s in accordaitbefevmer USSR standards. These
networks are mainly based on manually operatetbetaind most of them have incomplete
or reduced measurement programs (see box 5). Receattain EECCA countries have
started to upgrade existing stations and to estabdidditional new stations (Armenia,
Belarus, Georgia, Moldova, Russian Federation Kisgin, Ukraine and Uzbekistan) or have
announced their plans or, at least, their willirgm® do so.

17. The most developed air-quality monitoring sysie operated in the city of Moscow
based on 28 automatic stations which monitor theceotrations of the most important
pollutants, including Py and ground-level ozone. Elsewhere in the EECCANntaes,
concentrations of PM and ground-level ozone are being monitored rgi@gjarus).



Box 5: Monitoring stations in EECCA countries
Country Year Total | Automated Cities | Parameters
number covered measured
Armenia 2005 13 - 6 Uptoll
Azerbaijan 2006 27 - 8 2-18
Belarus 2005 56 1 16 6—-32
Georgia 2006 15 - 6 2-8
Kazakhstan 2003 47 - 20 Upto 16
Kyrgyzstan 2005 14 - 5 3-7
Republic of Moldova 2005 17 - 5 Upto 8
Russian Federation 2005 755 57 251 5-2b
Tajikistan 2003 4 - 2 5-8
Turkmenistan 1998 18 - 7 4-11
Ukraine 2005 169 53 7-33
Uzbekistan 2005 59 - 33 3-22
Source: Adaptation of Monitoring Networks in Eastern Eurpp@aucasus and Central Asia: Air Qualjty
Monitoring (UNECE, 2006) (ECE/CEP/AC.10/2006/3).

18.  All EECCA countries collect at least certairfonmation on emissions of basic
pollutants into the air. These emission inventooiften do not include all important pollutants
and do not cover all sources of emissions. CeE&CCA countries indicate problems with
the assessment of emissions from road transporto#imetr mobile sources (collection of
emission data according to statistical forms oreaiissions seems to be incomplete in many
countries). Modelling of atmospheric dispersion aoid transport of pollutants in the
atmosphere is almost missing in EECCA countries.

19. An effective air-quality assessment and managemsydtem, as a part of
environmental policy formulation and implementatishouldfit the DPSIR (driving force,
pressure, state, impact, responf@mework. Especiallythe relation between emissions
(pressure) and ambient air quality (state) is ofagt importance.

20. Modelling serves as a helpful bridge betweemsgioms and ambient air quality (i.e.
between pressure and state) due to the followiagores:

(@) No network of monitoring stations is able tgresent the concentration fields of
pollutants totally,

(b) The emission inventory by itself, however exiads, is not able to provide sufficient
information about the impact of particular emissgmurces on the quality of ambient
air,

(c) Modelling serves as a feedback between momitarebient air quality and emission
inventory,

(d) Modelling is the only tool to predict the impaf measures on quantity of emissions
reduced and on the quality of air.

21. EECCA countries, which have not yet done s®racommended to:
(@) Update mechanisms ¢oeate and operatetional emission inventorieson a regular

basis; these inventories showover the most important pollutantswhich are being
regulated (what is regulated, must be monitorediavehtoried),



(b) Include the assessment efnissions from mobile sources and small stationary
sources (mainly de-centralized local heating, small busses$ into emission
inventories,

(c) Apply the EMEP/CORINAIR Air Emissions Inventory Guidebook as the
methodological tool,

(d) Arrange for the preparation afmission projectionson a regular basigthese
projections should at least cover those pollutamish are being regulated),

(e) Coordinate preparation of emission inventories and projectidois “classic” air
pollutantswith the preparation of emission inventories and pojections for GHG,

() Apply air-quality modelling correlating the results of emission inventorieshvifie
results of air quality monitoring.

B. Revising air-quality standards and harmonizing hem with international
standards and guidelines

22. Air-quality standards play static, dynamic anternational role in environmental
policy in the field of air-quality assessment ananagement:

€)) Static role — actual concentrations of polltdan ambient air — can be understood as a
measure of impact under the DPSIR framework (batmdn health and environmental
effects);

(b) Dynamic role — both year-by-year change andyéotierm trend — represents the
measure of air-quality development;

(c) International role lies in serving for interwodry comparisons and for reporting to
international institutions.

23. At present, air-quality standards in EECCA ddaes are mostly based on the former
Soviet Union’s ones (MACs — maximum allowable carications). These standards are
different from those which are being used worldwid@dJ), USA, Japan, WHO). Major
differences between MACs and the EU or the US aatity standards lie in the following:

€)) MACs are set for a higher number of pollutants,

(b) MACs are too strict for practical application,

(© A huge number of MACs, in combination with thstrictness, make it difficult to
enforce them,

(d) Timing of measurements is different,

(e) No MACs for PMy or PM; 5 are set (with the exception of R{vstandard introduced
in Belarus),

() MACs are only health-based.

24.  This difference does not jeopardize the dynaroie of standards (development in
time can be measured by any method, if constatitma), but does not allow international
comparisons and limits the assessment of impaetslifnits the application of health impact
studies, cost-benefit analyses and other relevadies).

25. The EU set of air-quality standards(see annex Inay be one of the option$or the
EECCA countries not only due to geographical reagoartain EECCA countries are fully or
partially located in Europe) but also, and mainlye to the fact that these standards represent
the negotiated compromises between the health medidronmental effects of particular



pollutants and estimated pollution abatement camtsl that these negotiations obviously
reflect both geographical and economic differerem@®ng the countrie§.he US set of air-
guality standards (see annex liepresents another optionfor EECCA countriesespecially

for the large ones with lower population densitiie$e standards also represent the negotiated
compromises between the health and/or environmeftatts of particular pollutants and
estimated pollution abatement costs.

26.  The major differences between the EU andsd& of air-quality standards are as
follows:

(@) The EU set of standards does not include i{toption of such standard is expected
in a short time period),

(b) The US basic set of standards (criteria patltgadoes not include benzene, arsenic,
nickel, cadmium and benzo(a)pyrene,

(© The EU limit values are more stringent (in dbsovalues) than the US ones,

(d) The US compliance criteria are often more gt than the EU ones (in the case of
short-term limit values),

(e) The US compliance timing is more flexible tithat in the EU (where the same flat
deadlines are set for all Member States).

() Averaging periods are different in certain cgse

(9) The US secondary standards (limit values fergtotection of vegetation, ecosystems)
cover more pollutants than the EU limit values aakk into account visibility and
protection of man-made materials).

27. EECCA countries which are thinking about futomembership in the European Union
may switch from their existing air-quality standai@1ACs) to those which are in force in the
EU. EECCA countries which are not thinking aboutufa membership in the EU can be
more flexible. They can make choice to switch freristing air-quality standards (MACSs)
either to those which are in force in the EU orthose which are in force in the US.
Combination of both sets could also be possibkhimcase. Due to practical reasoastep-
wise approach is recommendewvith sufficient transition period.

28. Currentair-quality standards should be updated or discontiued and new ones set
by the central- level competent authority whiclasponsible for the coordination of national
air-quality assessment and management systems.eVithernot practical in the short term,
the same central-level competent authority shoaldigpate actively in the process of air-
guality standards updating and setting governethé&yninistry responsible for public health.

29. It is recommended totroduce alert thresholdsfor sulphur dioxide, nitrogen dioxide
and ozone and information threshold for ozonehingecond phase, other pollutants could be
added depending on their impact on air quality ipaaticular EECCA country and limit
values for the protection of vegetation (secondaaydards) could be introduced as well. In
the later stages, standards for RMaverage exposure indicator, exposure reductiareta
concentration cap) could be introduced (if notadtriced earlier). Developments within the
EU may be followed (the US standard ofrfifm® seems to be too stringent even for the EU
Member States).

30. In updating their current air-quality standaaisd developing new ones, EECCA
countries may use relevant background informatmg. (health impact studies, cost-benefit
analyses etc.) available at the international leEEICCA countries should also decide on



compliance deadlines for their updated or newlyomhiced ambient air-quality standards
(following, for instance, the EU flat approach dretUS flexible approach). Without
compliance deadlines, these standards would reataine level of statements without any
real power.

C. Better using air-quality monitoring data

1. Permitting

31. Air quality monitoring data are an importantsisafor the implementation of

environmental policy in the field of air-quality magement. All EECCA countries have
introduced permitting procedures for activities which may have an impact on the
environment, including air quality.

32. In respect to permitting, results of air-qualhonitoring, preferably in combination
with modelling, are necessary to decide on thetiogaof a new potentially polluting object
on a given site or in the case of a substantiahghaf existing source which may lead to an
increase in emissions. Results of air-quality mmmg are taken into account during the
process of environmental impact assessment (ElAgimrlar procedure (as a background
information for air-dispersion study which shoulstimate the incremental concentration of
pollutants caused by the realization of the camesion project assessed).

33. It is recommended to EECCA countries to take atcount the results of air- quality
monitoring alsoin permitting of construction projects which are ot subject to EIA or
similar procedure.

2. Compliance with ambient air-quality standards

34. Once ambient air-quality standards are adoptddble air-quality monitoring data
are the only way how to monitor compliance. Withthis data, standards remain at the level
of formal statements. Therefor@| pollutants should be monitored for which air-quality
standards have been sefThe national legislation should clearly imposspansibilities on
actors responsible for monitoring of specific sdtstandards.

3. Modelling

35. It should be taken into account that the daan fmonitoring stations are not sufficient
to assess compliance. Therefore, it is recommetaldé€ECCA countries, that have not yet
done so, taevelop modelling toolextrapolating the monitoring data cover all territories
where the compliance with the standards is requif@ad correlating the air quality
monitoring data with the emissions from specifiarees).

36. For setting environmental policy objectivegppties and targets and for developing
abatement policies and measures, the informatiothertype of pollution and its extent is
crucial. Such information (e.g. contribution of paular emission sources to the pollution
levels, assessment of zones with exceedances-qbidgity standards) can only be obtained
via air quality monitoring data processed togethigh the data from emission inventories by
modelling.



37. As a first step, past and actual situation kEhbe assessed (processing of time series
of monitoring data) to define background for sefttargets and proposing suitable policies
and measures to achieve them. As a second stegllimgdshould be carried out to predict
future developments in air quality and to check thhbethe proposed targets are achievable
and whether the policies and measures are likedgheve them.

4, Reporting

38. Most EECCA countries publish state-of-the-emwiment reports. In addition, they
report regularly to relevant international bodiegoverning bodies of multilateral
environmental agreements, UNSD, UNECE, WMO, eie international bodies obviously
set the requirements which include types of potitgadata format, additional information etc.
Therefore, thecompliance with these technical requirements and wglity of the data
reported is crucial.

39. National (state) environmental reports are flgginoduced for policy makers as well
as a broader public in given country. Due to tligson, thelata on air quality should be
accompanied by their detailed interpretation Such interpretation should cover at least the
following issues:

(@) Population living in areas with increased caoricions of pollutants,

(b) Areas of environmental importance (e.g. natiqraaks or other protected areas) with
increased pollution levels,

(c) Potential risks for human health and for theiemment,

(d) Origin of air pollution (both sectoral and fésrial distribution of emission sources),

(e) Trends in air pollution,

() Policies applied and measures taken.

This information cannot not be made available ik Without monitoring, modelling and
emission inventory results.

5. Public information and warning: urgent actions

40. In the case of certain pollutants, increasedcentrations may lead to immediate
health risk for sensitive groups or even for popalaas a whole. If sopublic should
informed or warned. The role of reliable air quality monitoring systdas clear and very
important in such a case. Air quality monitoringtgyns should be ableot only to detect
such situations immediateliput also to predict them (on the basis of meteorological
predictions). In addition, contingency plans shdogdimplemented in such cases. These may
include restrictions on traffic or specific statary sources of pollution.

41. In the EU, for instance, “the alert threshol@&hit values above which population
must be warned) have been set for sulphur dioxidiygen dioxide and ozone. In the case of
ozone, “the information threshold” (limit value al@owhich population must be informed)
has been established.

6. International targets

42. At present, there is no explicit internatiogahntitative target for EECCA countries
in terms of compliance with binding ambient air-lifysstandards. In the EU, ambient air-
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guality standards for certain pollutants (BMsulphur dioxide, nitrogen dioxide and nitrogen
oxides, lead, benzene and carbon monoxide, ozoed¢gally binding and are to be (or were
to be) complied with by given deadlines (2005 ot @0throughout the whole territory of all
Member States. In the case of heavy metals (As,af@d Ni) and polycyclic aromatic
hydrocarbons (PAHs) expressed as benzo(a)pyreadatbet values set should be complied
with by a given deadline (2013) in the case thlat@tessary measures not entailing excessive
costs are taken.

43. In the United States of America, the countrydisided into three categories
(attainment areas, non-attainment areas and uifidhts areas). For the non-attainment
areas, the compliance deadlines for primary patlstasulphur dioxide, nitrogen oxides,
ozone, lead, carbon monoxide, RMind PMs) are differentiated in accordance with the
pollution levels (marginal, moderate, serious aese).

44. EECCA countries considering future membershighie EU may develop their air-
guality assessment and management systems havingnoh a future need of monitoring
compliance with the EU targets/obligations. OtR&CCA countries could be more flexible
but theintroduction of compliance deadlines for air quality standards is recommended
strongly in any case (without this, standards waqrabably remain at the level of statements
without any real effect).

Il IMPROVING COORDINATION OF NATIONAL AIR-QUALITY
MONITORING PROGRAMS

45, Air-quality monitoring networks and/or individu monitoring stations (groups of

stations) can be (and obviously are) operated figrdnt institutions - hydro-meteorological

services, environmental inspectorates, sanitarithh@aspections, territorial authorities,

municipal authorities, enterprises or specializedhpanies. Due to different reasons (e.g.
location of monitoring stations, monitoring freqeess), the results often differ in scope of
pollutants monitored, in parameters of measurementsiming of measurements, in data
treatments as well as in quality of data and inftron obtained.

46. In many EECCA countries, a national core agdifyg monitoring network operated by
an authorized institution (mostly hydro-meteorotadi service) generates the background
picture of air quality in the country while the sb@s operated by other institutions are more
specialized and often serve as a supplementaryceafrinformation on air quality. The
authorized institution should have thewer to coordinate all monitoring activitiesin the
country.

. MODERNIZING AND UPGRADING NATIONAL AIR-QUALITY
MONITORING NETWORKS AND INFORMATION SYSTEMS

47. Within the framework of the development of om#l air-quality assessment and
management systems, EECCA countries are recommdnda@pare and implement their
national programmes for modernization of and upgradng, their air-quality monitoring
networks and information systems The main objective of these programmes is toterea
modern air-quality information and monitoring syste that respond to information and
policy-making needs of EECCA countries and operate the basis of best available
technologies, methodologies and good practicedadtaiin the UNECE region. Respect to
country specific issues is unavoidable indeed.
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48. Development of aomplete national core air-quality monitoring network as a part
of air-quality information system should be the mgpecific target of these programméke
following issues should be covered by these program

€)) Sampling points, their location and densities,

(b) Parameters measured,

(c) Technical capacities, particularly automatecsueements,

(d) Reliability of measurements and analyses,

(e) Data management,

() Mobilization of funds from various domestic aegternal sources.

Step-wise approach is recommended taking into adtdmancial and technical possibilities
of particular EECCA countries.

49. In the preparation of these programmegol&cy decision on air-quality standards
should be takerboth as for the scope of regulated pollutants an@s for the type of
regulation (limit values, target values, long-term objectivesncentration caps, critical
levels, exposure, alert/information thresholdsfedént approach to human health and to
ecosystems/vegetation), as “what is regulated, rhesmnonitored — what is monitored, can
only be regulated effectivelyThis policy decision on the scope of regulated (anahitored)
pollutants and on the type of regulation shoulabdified in the legislation together with the
values of respective air-quality standards (anddliess for compliance). It is also
recommended tget basic rules for air-quality assessmenrgimilar to the lower and upper
assessment thresholds as, for instance, providedyfohe EU legislation (that requires the
application of modelling techniques).

50. Technical recommendations presented in thaosscthat follow are based, among
others, on the current practice in the Europeanotdnand are mainly related to the
establishment of national core air quality monigrinetworks. TheEMEP Manual for
sampling and chemical analysesuld be another source of information for EECQ@AIries
but it should be taken into account that the EME®Rwvork of stations is not intended to
substitute national air-quality monitoring netwarks

A. Sampling points, their location and densities

51. The number of sampling points seems to be fiegarit in many EECCA countries
(e.g. the Russian Federation operates 755 statitkhmajne operates 169 stations) while in the
EU Member States these numbers are much highee -Citech Republic, for instance,
operates 230 stations from which 125 are automatadaddition, the siting of sampling
points is obviously focused on highly populatedaarevhile sampling points in natural areas
are rather rare in EECCA countries.

52. It is recommended to EECCA countries to obsemeefollowing rules related to
siting and equipment of sampling points

(@) Sampling points should be sited in such a wagytvide data on the concentrations of
pollutants both in highly populated areas (impacthmman health) and in the rural areas

® Proposal for a Directive of the European Parlianaenl of the Council on ambient air quality ancadler air
for Europe (COM (2005) 447 final).
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which are not much influenced by anthropogenic ytimh (impact on vegetation and
ecosystems).

(b) Siting of sampling points is given by the typé station (traffic, industrial or
background), the type of area (urban, suburbanumal)rand the characterization of area
(residential, commercial, industrial, agricultucalnatural).

(c) In general, sampling points should be siteduch a way to avoid measuring very
small micro-environments and to be representatioe dir-quality monitoring in their
reasonable vicinity, which is different for differetypes of stations and areas (from hundreds
of square meters in the case of traffic or indatsites to thousands of square kilometres in
the case of stations targeted at obtaining thernmétion related to the protection of
vegetation).

(d) Sampling points targeted at obtaining the imfation related to the protection of
vegetation should be located more than 20 km frgglaenerations (250 or more thousand
inhabitants) or more than 5 km from other built-apeas, industrial installations or
motorways.

(e) From the micro-scale point of view, samplingnt® should be located in such a way
to ensure unrestricted flow of air around the inddtviously in the height between 1.5 m and
4 m.

) Minimum number of sampling points in populataceas should be from one in the
case of smaller cities to 5 - 10 (agglomeration§ ahd more million inhabitants) depending,
besides the number of population, on typical cotreéions of relevant pollutants.

(9) In the case of stations targeted at obtaitieginformation related to protection of
vegetation, at least one sampling point per 20 thd0sand krhis recommended depending
on typical concentrations of pollutants.

(h) Additional sampling points should be establésihe measure pollution related to the
important point sources of emissions.

53. In the case of ozone, minimum numbers of salggbints can be slightly lower than
those for other pollutants but 50 % of ozone samgptioints should measure nitrogen dioxide
and at least one sampling point per country for sugag ozone precursors should be in
place. In the case of heavy metals (As, Cd, Ni) laenzo(a)pyrene, one background sampling
point should be installed every 100 thousand.km

54. In the case of large EECCA countries with a ttemsity of population, the numbers of
sampling points sited outside highly populated sireauld be lower than that proposed in
paragraphs 52 and 53.

B. Parameters measured

55.  As for the pollutants monitored in EECCA coiggr it can be seen that measurements
of PMy,, ozone, VOCs and PAHs are very rare. On the contrmeasurement of
meteorological parameters at certain stationstigerdrequent. It is recommended to EECCA
countriesto monitor, generally,a core set of pollutants for which standards haveeen or

will be set (sulphur dioxide, nitrogen dioxide, carbon monoxitead, PM,, benzene and
ozone), starting in the biggest cities and hightypylated agglomerationgn addition, it is
recommended in countries, where it has not yet dimnstart monitoring, at least at selected
monitoring stations, P, additional heavy metals (As, Cd, Ni) and PAHs¢mEa)pyrene).
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56. In countries, where it has not yet done, besithee concentration of pollutants,
meteorological parameters should be measured attedl stations, representative with
respect to monitoring data assessment, as follows:

(@) Wind velocity and direction,

(b) Wind direction,

(© Temperature 10 m above terrain and 2 m abavaire
(d) Relative air humidity,

(e) Atmospheric pressure,

() Precipitation amount,

(9) Global radiation.

At selected representative stations, precipitatiquality (chemical composition) and
atmospheric deposition should be monitored as well.

C. Technical capacities, particularly automated mesurements

57.  Technical capacities in the field of automatazhitoring stations are underdeveloped
in EECCA countries. With the exception of the Rarsgrederation (57 automated stations in
2005) and Belarus (1 automated station in 2005)enaf EECCA countries operated any
automated station in 2005.

58. For the establishment of a national core aaligumonitoring network, thatepwise
establishment of automated monitoring stationss recommende¢starting with the biggest
cities and highly populated agglomerations andinairtg “top-down”). A national core air-
quality monitoring network based on automated @taticould be supplemented by manual
monitoring stations and by passive monitoring desic

D. Reliability of measurements and analyses

59. Sampling strategies implemented in most EECGéntries have many shortcomings
both as for the methodology and as for the techwiostacles. Quality assurance and control
(QA/QC) is being introduced slowly.

60. Application of internationally recognizeeference sampling and measurement
methodsis recommended to EECCA countrigbe International Organisation for
Standardization (ISO) is standardizing tools forgaiality characterization of ambient air, in
particular measurement methods for air pollufaatsl for meteorological parameters,
measurement planning, procedures for quality asserguality control and methods for the
evaluation of results, including the determinatddruncertainty. ISO also outlines the general
principles to take into account when assessin@dtlearacy of measurement methods and
results, and in applications, and to establishtmalcestimations of the various measures by
experiment. EU relevant standards are presented in box 6. quality objectives are

© 21 ambient atmospheres standards/projects of BIST43 and 11 general standards and/or guides df4B(SC 4
(www.iso.org.

71993 Guide to the Expression of Uncertainty of Measientsand guidance for the accuracy of the
measurement and for testing laboratories (ISO 3#85:994-1998 and ISO 17025:2005) (www.iso)org
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recommended to be defined by three variables: taingy, minimum data capture and
minimum time coverade

Box 6: EU sampling and reference methods

EN 14212:2005 for sulphur dioxide

EN 14211:2005 for nitrogen dioxide and oxides ofagien

EN 14902:2005 for heavy metals

EN 12341:1999 for PM

EN 14907:2005 for Pl

EN 14662:2005 for benzene

EN 14626:2005 for carbon monoxide

EN 14625:2005 for ozone

ISO 12884 for benzo(a)pyrene and other polycyaleratic hydrocarbons

Source: European Commission..

E. Data management

61. Owing to a general lack of coordination in EEECCountries, the results obtained
from various air-quality monitoring activities in@untry are frequently not comparable or
complementary. There is no interpretation of clodationships between different data sets.
Current air quality monitoring networks are genlgrahable to link air pollution levels with
emission patterns and to identify activities trestd to increased pollution levels. In addition,
there is no centralized or inter-connected distatwelectronic network for transmission of air
guality monitoring data in EECCA countries. Theklasf common data interpretation and
exchange of air quality monitoring results makefilaassessment of air quality difficult.
Finally, air quality monitoring data are rarely dse developing environmental policy plans
and programs.

62. It is recommended, therefore, that the nati@mwabuality information systemgs a
sub-system of national air-quality assessment aadagement systerahould implement the
following main tasks

€)) Collection of meteorological and climatic data,

(b) Collection of data on quality of precipitation,

(c) Collection of data on air quality (core netwodpecialized networks and individual
stations),

(d) Processing of the data (quality control),

(e) Modelling of concentration fields of pollutants

() Assessment and modelling of trends in air quali

(9) Reporting (both national and international).

The air-quality information system should be clgdelked operationally with:
(@) Compliance assessment (exceedances of limiesalr other relevant standards),

(b) Collection of data on emissions (emission cadas
(© Preparation of emission projections.

8 In the EU legislation, for instance,different veduof some of these variables are set for partipgbutants
(e.g. uncertainty of fixed measurement is 15 %sfdphur dioxide, nitrogen dioxide and oxides ofagen and
carbon monoxide while 25 % for benzene and pagteulatter.
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63. National air-quality information systems are recommended to be established within
those institutions which operate the national cairequality monitoring networkKmostly
hydro-meteorological institutespuch air-quality information systems are being afest
successfully in many EU countries (e.g. in the @zdeepublic, the Czech Hydro-
meteorological Institute operates the national arequality monitoring network and the
Ministry of Environment acts as a central competentthority responsible for the
coordination of national air-quality assessment @athagement system).

F. Mobilization of funds from various domestic andexternal sources

64. The major part of the expenditures related ta@nnizing and upgrading national,
regional or local air-quality monitoring systemstasbe funded from national, regional and
municipal budgets and the air-quality informatioystem is to be financed from the state
budget. Nevertheless, it is recommended to the EEQG@inties to apply for financial support
from external sources (e.g. GEF, trust funds untter Convention on Long-range
Transboundary Air Pollution (CLRTAP), EU TACIS, U823 bilateral cooperation).
Optionally, private companies could bear a pathefcosts related to the modernizing of and
upgrading, air-quality monitoring system, eithetudarily (promoting their corporate social
responsibility) or through legal requirements (matndy self-monitoring stations included in
the state monitoring system).

IV. BETTER EXPLOITING LINKAGES AND SYNERGIES BETWEE N
VARIOUS INTERNATIONAL INITIATIVES ON AIR-QUALITY MO NITORING
AND DATA COLLECTION

65. At present, there are a number of internatigglbal and regional) initiatives and
programmes related to air-quality monitoring, assemnt and management coordinated by
certain international bodies which could be usédul EECCA countries in their efforts to
develop their national air-quality assessment aadagement systems (including upgrading
and modernizing their air-quality monitoring netk®rand related information systems). The
majority of EECCA countries do not seem to makd fide of cooperation with these
international initiatives and programmes.

66. The CLRTAP together with its 8 protocols is thwst important pan-European
framework for air-quality assessment and manageawivities (see box 7).

Box 7: EECCA countries participation in CLRTAP

Nine EECCA countries are Parties to the CLRTAP (é&mm, Azerbaijan, Belarus, Georg|a,
Kazakhstan, Kyrgyzstan, Moldova, Russian Federatitkmaine). Three EECCA countries (Belarus,
Russian Federation and Ukraine) are Parties t&eMEP Protocol and two protocols dealing with
sulphur and nitrogen oxides. Moldova is Party ® Bmotocol on Persistent Organic Pollutants (POPS)
and to the Protocol on Heavy Metals.

Source: UNECE.

67. EECCA countries (who did not yet so) are recemaed to considebecoming
Parties to CLRTAP and to its protocols, especiallyto the EMEP Protocol EMEP
(CLRTAP Protocol on Cooperative Program for Morinigrand Evaluation of the Long-
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range Transmission of Air Pollutants in Europg)the major source of information and
inspiration for EECCA countries due to the follogireasons:

€)) EMEP coordinates the operation of its huge ogtwf air-quality monitoring stations,
divided into 3 levels. Operation of the EMEP stasios subject to thélanual for the
Sampling and Chemical Analygesvailable in Russian).

(b) 8 EMEP stations are located in EECCA count(gsn Russian Federation, 2 in
Ukraine, 1 in Belarus and 1 in Moldova).

(© Additional EMEP stations are expected to baldsthed in the near future (Armenia,
Belarus, Georgia, Kazakhstan, Moldova, Ukraine).

(d) EMEP has developed chemical transport modedasied on atmospheric dispersion
and deposition of pollutants (MSC models).

(e) EMEP operates the international emission daglfArmenia, Azerbaijan, Belarus,
Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russkdelration and Ukraine included).

) As for emissions inventory methodology, EMEP reggularly publishing the joint
EMEP/CORINAIR Atmospheric Emission Inventory Guaddpwhich is intended to serve in
conjunction with th&Emission Reporting Guidelind CE/EB.AIR/80).

68. Recently, the EMEP Monitoring Strategy and Measient Program 2004 — 2009 has
been adopted, which provides for the following iseralevant for EECCA countries:

€)) It is essential to extend the program over étasEurope and Central Asia, starting
with level 1,

(b) New stations should be established in areassufbiciently covered, in particular in
the eastern part of the EMEP region, Central Aschthe eastern Mediterranean,

(c) Level 1 activities (long-term basic chemicaldaphysical measurements of the
traditional EMEP parameters) would be the firsbpty when extending the network to areas
not covered by measurements up to now (Mediterranegions, Eastern Europe and Central
Asia),

(d) All Parties to the EMEP protocol with an aragger than 10 000 kivare requested to
operate at least one level 1 site,

(e) All Parties to the EMEP protocol with an aragger than 50 000 Khare requested to
operate at least one level 2 site (level 1 plustiaél parameters).

69. Global Atmospheric Watch program, established the World Meteorological
Organisation (WMO/GAW) coordinates global monitgrinf aerosols, ozone, greenhouse
gases, UV radiation, selected reactive gases agapgtation chemistryWMO/GAW have
developed guidelines for aerosols measurements fandmeasurements of chemical
composition of precipitations. Several backgroutatiens under WMO/GAW program are
operated in certain EECCA countries (Belarus, Kagtdn, Russian Federation, Uzbekistan).

70.  World Health Organisation (WHO) is publishingr ®uality Guidelines for Europe
(available in Russian), which may be a useful exfee material for revising national air
guality standards in EECCA countries. These guidslicover 32 pollutants that represent
hazard for human health.

71. ISO provides standardizing tools for air qyabtharacterization of ambient air, in
particular measurement methods for air pollutarmsl #r meteorological parameters,
measurement planning, procedures for quality asserguality control (QA/QC), and
methods for the evaluation of results, including dketermination of uncertainty.
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72. The European Environment Agency (EEA) operates European Air-quality

Database and generates many important studiesngeaith air-quality assessment and
management issues. All EECCA countries, and edpedl@ose who think about future

membership in the European Union, are recommendetirdaden and strengthen their
cooperation with the EEA in the field of air-quglinonitoring and assessment.

73. International Institute for Applied System Aysds (IIASA) has developed a model
RAINS (Regional Air Pollution Information and Sinagilon), which enables to calculate
emission projections for sulphur dioxide, nitrogetides, VOCs, ammonia, TSP, PM10 and
PM2.5 till 2020 using several different scenaridspresent, certain projections are available
for Ukraine and the Russian Federation. Recentlyeva model GAINS (Greenhouse Gas —
Air Pollution Interaction and Strategies) has be#roduced. It does not cover any EECCA
country. It is recommended to EECCA countries totstooperation with 11ASA to include
them into the RAINS and GAINS models.
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Annex

COMPARISON OF THE EU AND US AIR-QUALITY STANDARDS

Limit Values for the Protection of Human Health (EU) / Primary Standards (US)

Pollutant Value Averaging period Compliance criterion —
not to be exceeded more
than:
EU us EU us EU us
Sulphur dioxide - 80 rrg/m3 - Annual mean - 0 X per year
125 ng/m3 365 ng/m3 24-hour 24-hour 3 X per year 1 x per year
350ng/m® - One hour - 24 x per year|
Nitrogen dioxide 40 rrg/m3 100 ng/m3 Calendar year Annual meal 0 x per yeg 0 x per yaar
200 ng/m3 - One hour - 18 x per year
PM 1o 40 rrg/m3 50 rrg/m3 Calendar year|  Annual mea 0 x per yeg 0 x per ygar
50 rrg/m3 150 ng/m3 24-hour 24-hour 35 X per yeal 1 x per yedr
PM, s - 15 rrg/m3 Annual mean 0 x per year
_ 65 rrg/m3 24-hour 98 percentile
Ozone - 235 ng/m3 Max. daily one - 1 x per year
—hour average
120 ng/m3 157 ng/m3 Max 8-hour | 4™ max daily 8 25 days per Three year
mean —hour average year average
Carbon 10 mg/m 10 mg/m 8-hour 8-hour 0 x per year 1 x per yea|
monoxide
- 40 ng/m’ One-hour - 1 x per year
Lead 0.5 rrg/m3 1.5 rrg/m3 Calendar year| Max. quarterly 0 x per year 0 x per quartgr
average
Benzene 5 ng/m3 - Calendar year _g 0 x per year -
Arsenic 6 ng/rﬁ - Calendar year 0 x per year -
Cadmium 5 ng/rﬁ - Calendar year 0 x per year -
Nickel 20 ng/rﬁ’ - Calendar year 0 x per year -
Benzo(a)pyrene 1 ng/rﬁ - Calendar year 0 x per year -

Notes: In the case of sulphur dioxide and nitrog@xide, alert thresholds (high concentrations Wwhiequire immediate
action) are set by the EU legislation. In the cakezone, additional long-term objectives, inforraatthreshold and alert
threshold are set by the EU legislation.

Limit Values for the Protection of Vegetation / Eceystem (EU) / Secondary Standards (US)

Pollutant Value Averaging period Compliance criterion
EU us EU us EU us
Sulphur dioxide 20 rrg/m3 1.3 mg/rﬁ Calendar year 3 hours O x peryear | 1xperyear
and winter (per winter)
Nitrogen dioxide - 100 ng/m3 - Annual mean - 0 x per year
Nitrogen oxides 30 rrg/m3 - Calendar year 0 x per year| -
PMio - 50 rrg/m3 Annual mean 0 x per year
- 150 ng/m3 24-hour 1 x per year
PM, 5 - 15 rrg/m3 Annual mean 0 x per year
- 65 ng/m° 24-hour 98 percentile
Ozone 18 000 235 ng/m3 AOT400n 1 | Max. dailyone| O x per5years| 1 xperyear
/me.h hour values | —hour average| (averaged)
ng/m’. (May to July)
- 157 ng/n?® - 4™ max daily 8 - Three year
—hour average average
Lead - 1.5 rrg/m3 Max. quarterly - 0 x per quarter
- average

Note: The US Secondary Standards take into acemitranly the impacts of pollution on vegetation awdsystems but also

that on visibility and manmade materials.
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