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1 Introduction

This report presents an overview of air quality legislation and management systems in different
countries. The study is focused on air quality standards, thus their application in e.g. air quality
assessments or environmental impact assessments and permitting is not considered. Air quality
measurement techniques are also outside the scope of the report.

In the following, the existing international recommendations and guidelines are introduced, and the
national legislation in selected countries is surveyed, based on information available in literature
and web site searches. Due to the time frame of the study and the limited resources, the countries
included in the survey were mostly those for which information was readily available in English.
Conclusions and recommendations for further studies are presented in the Summary.

2 International air quality objectives and guidelines

2.1 UNECE

The United Nations Economic Commission for Europe (UNECE) is one of the five regional
commissions of the United Nations. Its region of influence covers 56 countries located in the
European Union, non-EU Western and Eastern Europe, South-East Europe, Commonwealth of
Independent States, and North America. In addition, over 70 international professional and other
non-governmental organizations take part in its activities. UNECE seeks to advance pan-European
economic integration by providing analysis, policy advice and assistance to governments. It
promotes sustainable development through policy dialogue, negotiation of international legal
instruments, development of regulations and norms, exchange and application of best practices,
economic transition and technical expertise, as well as technical cooperation for countries with
economies in transition. One of its sectors of expertise is environmental policy, where its aim is to
reduce pollution in order to minimize environmental damage and avoid compromising
environmental conditions for future generations. UNECE has negotiated five environmental treaties
which address transboundary issues such as air pollution, environmental impact assessment,
protection and use of watercourses and lakes, industrial accidents, and public participation.

As a result of active international collaboration to combat acidification one of the environmental
treaties, the Convention on Long-range Transboundary Air Pollution (LRTAP) was signed in
November 1979 in Geneva by 34 governments and the European Community (EC). It was the first
international legally binding instrument to deal with problems of air pollution on a broad regional
basis. The Convention lays down the general principles of international cooperation for air pollution
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abatement and sets up an institutional framework, bringing together research and policy. It has
substantially contributed to the development of international environmental law and has created the
essential framework for controlling and reducing the damage to human health and the environment
caused by transboundary air pollution.

The Convention entered in force in 1983 and it currently has 51 Parties. It has been extended by
eight protocols that identify specific measures to be taken by Parties to cut their emissions of air
pollutants (Table 2.1).

The first Protocol of the Convention, the 1984 Geneva Protocol on Long-term Financing of the
Cooperative Programme for Monitoring and Evaluation of the Long-range Transmission of Air
Pollutants in Europe (EMEP), which entered into force in 1988, established the EMEP monitoring
programme as the backbone for review and assessment of air pollution in Europe. The main
objectives of EMEP are:

e To provide observational and modelling data on air pollutant concentrations,
deposition rates, emissions and transboundary fluxes on the regional scale and
identify the trends in time;

e To identify the sources of the pollution concentrations and depositions and to
assess the effects of changes in emissions;

e To improve our understanding of chemical and physical processes relevant to
assessing the effects of air pollutants on ecosystems and human health in order to
support the development of cost-effective abatement strategies;

e To explore the environmental concentrations of new chemical substances that
might require the attention of the Convention in the future.

To fulfill its obligations EMEP collects emission data of relevant air pollutants, measures air and
precipitation quality, and carries out modelling of atmospheric dispersion.The programme initially
focused on assessing the transboundary transport of acidification and eutrophication. The scope of
the programme has since been widened with the advance of scientific understanding on emerging
air pollution issues, such as ground level ozone, persistent organic pollutants, heavy metals, and
particulate matter. EMEP maintains a monitoring strategy, which is regularly reviewed, and the
Parties are urged to make resources available for the full implementation of the strategy at national
level within the geographic scope of EMEP. The monitoring requirements according to the EMEP
monitoring strategy 2010-2019 are presented in Appendix A.

The most recent Protocol of the LRTAP Convention, the 1999 Gothenburg Protocol to Abate
Acidification, Eutrophication and Ground-level Ozone, which entered into force in 2005, sets
emission ceilings for 2010 for pollutants such as sulphur, NOx, VOCs and ammonia. It also sets
tight limit values for specific emission sources (e.g. combustion plant, electricity production, and
vehicles) and requires best available techniques to be used to keep emissions down.



Table 2.1: Protocols to the Convention on Long-range Transboundary Air Pollution.

Year Protocol Entry into Parties
force

1984 Protocol on Long-term Financing of the Cooperative Programme for Monitoring | 28 Jan 1988 43
and Evaluation of the Long-range Transmission of Air Pollutants in Europe
(EMEP)

1985 Protocol on the Reduction of Sulphur Emissions or their Transboundary Fluxes | 2 Sep 1987 25
by at least 30 per cent

1988 Protocol concerning the Control of Nitrogen Oxides or their Transboundary 14 Feb 1991 34
Fluxes

1991 Protocol concerning the Control of Emissions of Volatile Organic Compounds 29 Sep 1997 24
or their Transboundary Fluxes

1994 Protocol on Further Reduction of Sulphur Emissions 5 Aug 1998 29

1998 Protocol on Heavy Metals 29 Dec 2003 30

1998 Protocol on Persistent Organic Pollutants (POPs) 23 Oct 2003 30

1999 Protocol to Abate Acidification, Eutrophication and Ground-level Ozone 17 May 2005 26

Note: Information in this table is based on situation in January 2011. Up-to-date status of the Convention and its Protocols is available
on the UNECE web pages (http://www.unece.org).

Currently, the Convention's priority activities include review and revision of its most recent
protocols. The upcoming revisions will focus upon establishing new targets and including new
pollutants in light of recent scientific findings. In the twenty-eight meeting of the Executive Body of
the Convention in Geneva on 13-17 December 2010, decisions were made which will significantly
expand the scope of the LRTAP Convention. For instance, black carbon, which is both an important
air pollutant and a short-lived climate forcer, will be included in the revision of the Gothenburg
Protocol as a component of particulate matter. The Convention will also investigate more closely
tropospheric ozone and its precursors, including methane and carbon monoxide, which also act as
greenhouse gases. The LRTAP Convention will thus become the first international agreement to
tackle short-lived climate forcers in the context of air pollution on a policy level. The Convention
aims at combating climate change, a global and long-term problem, on shorter time scales and
through implementing abatement policies on a regional scale, first in Europe and Asia and then in
other regions.

A second priority of LRTAP is the implementation of the Convention and its protocols across the
entire UNECE region, with special focus on Eastern Europe, Caucasus and Central Asia (EECCA)
and South-East Europe, and sharing its knowledge and information with other regions of the world.
To advance this objective it has assessed the air quality monitoring networks in EECCA (ref.
ECE/CEP/AC.10/2006/3) and prepared guidelines for developing national strategies to use air
quality as an environmental policy tool which targets EECCA and South-East European countries
(ref. ECE/CEP/2009/10).

Sources:

UNECE, http://www.unece.org (accessed January 2011).

EMEP, http://www.emep.int/ (accessed January 2011).
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ECE/CEP/AC.10/2006/3,
http://www.unece.org/env/documents/2006/ece/cep/ac.10/ece.cep.ac.10.2006.3.e.pdf (accessed
January 2011).

ECE/CEP/2009/10, http://www.unece.org/env/documents/2009/ECE/CEP/ece.cep.2009.10.e.pdf
(accessed January 2011).

2.2 WHO

The World Health Organization (WHO) was established in 1948 as a specialized agency of the
United Nations (UN) serving as the directing and coordinating authority for international health
matters and public health. The current membership of WHO comprises 193 countries and two
associate members. WHO works together with other UN agencies, nongovernmental organizations,
WHO collaborating centres, donors, and the private sector.

One of WHO’s constitutional functions is to provide objective and reliable information and advice
in the field of human health. To fulfill this obligation the WHO experts produce health guidelines
and standards, helping countries to address public health issues. WHO also supports and promotes
health research. Today WHO’s work on environmental health provides the basis for global
standards in environmental quality.

Clean air has been in the focus of WMO activities for more than 50 years. As a result of these
activities, the first edition of the WHO Air Quality Guidelines for Europe (WHO 1987) was
published in 1987. It comprised health risk evaluations for 28 pollutants. The aim of the Guidelines
was to provide a basis for protecting public health from adverse effects of air pollutants, to
eliminate or reduce exposure to hazardous air pollutants, and to guide national and local authorities
in their risk management decisions. Although health effects were the major consideration in
establishing the Guidelines, ecologically based Guidelines for preventing adverse effects on
terrestrial vegetation were also considered, and guideline values for the protection of vegetation
from nitrogen- and sulphur oxides and ozone were established. The guideline values for the
evaluated 28 pollutants are presented in Appendix B.

The Guidelines were eagerly adopted by authorities and applied widely in environmental
decisionmaking in the European region as well as in other parts of the world. After ten years, the
Guidelines were updated and revised on the basis of new scientific data and new developments in
risk assessment. In the revision process, health risks of 35 pollutants were considered (Table 2.2).
The revised guidelines were accepted in 1997, and the Second Edition of WHO Air Quality
Guidelines for Europe (WHO 2000) was published in 2000. The guideline values are presented in
Appendix C.

During the preparation of the Second Edition, the Directorate-General for Environment, Nuclear
Safety and Civil Protection (DGXI) of the European Commission developed the Air Quality
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Table 2.2: Pollutants evaluated for the Air Quality Guidelines for Europe, Second edition (WHO 2000).

Organic air pollutants
Acrylonitrile**

Inorganic air pollutants

Benzene* Arsenic*
Butadiene Asbestos™*
Carbon disulfide** Cadmium*
Carbon monoxide* Chromium*
1,2-Dichloroethane** Fluoride
Dichloromethane* Hydrogen sulfide**
Formaldehyde* Lead*
Polycyclic aromatic hydrocarbons (PAHs)* Manganese*
Polychlorinated biphenyls (PCBs) Mercury*
Polychlorinated dibenzodioxins and dibenzofurans Nickel*
(PCDDs/PCDFs) Platinum
Styrene* Vanadium**
Tetrachloroethylene*

Toluene*

Trichloroethylene*
Vinyl chloride**

Classical air pollutants
Nitrogen dioxide® Environmental tobacco smoke
Ozone and other photochemical oxidants* Man-made vitreous fibres
Particulate matter* Radon

Sulfur dioxide®

Indoor air pollutants

* included in the 1987 Guidelines, re-evaluated in the Second Edition
**included in the 1987 Guidelines, not re-evaluated in the Second edition
§ 1987 Guideline for nitrogen oxides

§§ 1987 Guideline for sulfur oxides

Framework Directive (Directive 96/62/EC) and several Daughter Directives for individual
pollutants. It was agreed with the Commission that the final drafts of the revised WHO guideline
documents would provide a starting point for discussions by the Commission’s working groups
aiming at setting legally binding limit values for air quality in the European Union.

In 2006, after careful considerations of the latest scientific findings, WHO published its first global
air quality guidelines (WHO 2005), presenting revised values for the four most common air
pollutants — particulate matter, ozone, nitrogen dioxide and sulfur dioxide (Table 2.3). For all other
pollutants, the conclusions presented in the Second Edition of Air Quality Guidelines for Europe
(WHO 2000) remained in effect.

Key findings in the Air Quality Guidelines, Global Update 2005 were:

e There are serious risks to health from exposure to PM and O3 in many cities of developed
and developing countries. It is possible to derive a quantitative relationship between the
pollution levels and specific health outcomes (increased mortality or morbidity). This allows
invaluable insights into the health improvements that could be expected if air pollution is
reduced.



Table 2.3: Air Quality Guidelines for particulate matter, ozone, nitrogen dioxide and sulfur dioxide
according to the WHO Global Update 2005 (Krzyzanowski and Cohen, 2008).

Pollutant Averaging time Guideline value (ug m?)
Particulate matter PM_ 5 1 year 10

24 h (99" percentile) 25
Particulate matter PMq 1 year 20

24 h (99" percentile) 50
Ozone O3 8 h, daily maximum 100
Nitrogen dioxide NO; 1 year 40

1h 200
Sulfur dioxide SO, 24 h 20

10 min 500

e Even relatively low concentrations of air pollutants have been related to a range of adverse
health effects.

e Poor indoor air quality may pose a risk to the health of over half of the world’s population.
In homes where biomass fuels and coal are used for cooking and heating, PM levels may be
10-50 times higher than the guideline values.

e Significant reduction of exposure to air pollution can be achieved through lowering the
concentrations of several of the most common air pollutants emitted during the combustion
of fossil fuels. Such measures will also reduce greenhouse gases and contribute to the
mitigation of global warming.

As with the previous update, the recommendations of the Global Update played a role in the
revision of European air quality legislation and the preparation of the CAFE Directive (Directive
2008/50/EC) which replaced the Air Quality Framework Directive and its three Daughter Directives
(1999/30/EC, 2000/69/EC, and 2002/3/EC) in 2008.

In addition to guideline values, interim targets are given for levels of PM, ozone and sulfur dioxide.
These are proposed as incremental steps in a progressive reduction of air pollution, and are intended
for use in areas where pollution is high. These targets aim to promote a shift from high air pollutant
concentrations, with acute and serious health consequences, to lower concentrations. If these targets
were to be achieved, one could expect significant reductions in risks for acute and chronic health
effects from air pollution. Progress towards the guideline values should, however, be the ultimate
objective of air quality management and health risk reduction in all areas. The interim targets are
presented in Tables 2.4(a-c).



Table 2.4: Air quality guidelines and interim targets for particulate matter (a), ozone (b) and sulfur dioxide (c).

(a) Particulate matter

Annual mean level PMio PM2s Basis for the selected level
(wgm? | (ugm?
WHO interim target 1 70 35 These levels are estimated to be associated with about 15% higher
(IT-1) long-term mortality than at AQG levels.
WHO interim target 2 50 25 In addition to other health benefits, these levels lower risk of
(IT-2) premature mortality by approximately 6% (2—11%) compared to IT-1.
WHO interim target 3 30 15 In addition to other health benefits, these levels reduce mortality risk
(IT-3) by approximately another 6% (2—11%) compared to IT-2 levels.
WHO AQ Guidelines 20 10 These are the lowest levels at which total, cardiopulmonary and lung
cancer mortality have been shown to increase with more than 95%
confidence in response to PM2.5 in the ACS study (323). The use of
the PM2.5 guideline is preferred.
24-hour mean level ? PM1o PM2s Basis for the selected level
(mgm? | (ugm?
WHO interim target 1 150 75 Based on published risk coefficients from multicentre studies and
(IT-1) meta-analyses (about 5% increase in short-term mortality over AQG)
WHO interim target 2 100 50 Based on published risk coefficients from multicentre studies and
(IT-2) meta-analyses (about 2.5% increase in short-term mortality over
AQG)
WHO interim target 3 75 37.5 About 1.2% increase in short-term mortality over AQG
(T-3)°
WHO AQ Guidelines 50 25 Based on relation between 24-hour and annual PM levels

& 99th percentile (3 days/year).

b For management purposes, based on annual average guideline values, the precise number to be determined on the basis of local
frequency distribution of daily means.

(b) Ozone
Daily maximum 8- Effects at the selected ozone level
hour mean (pg m™)
High level 240 Significant health effects; substantial proportion of vulnerable
population affected.
WHO interim target 1 160 Important health effects; an intermediate target for populations with
(IT-1) ozone concentrations above this level. Does not provide adequate
protection of public health.
WHO AQ Guideline 100 This concentration will provide adequate protection of public health,

though some health effects may occur below this level.

(c) Sulfur dioxide

24-hour average (ug m™)

10-min average (ug m)

WHO interim target 1 125 -
(IT-1)

(2000 guideline level)

WHO interim target 2 50 -

(IT-2)

Intermediate goal based on controlling either (a) motor vehicle (b)
industrial emissions and/or (c) power production; this would be a
reasonable and feasible goal to be achieved within a few years for
some developing countries and lead to significant health
improvements that would justify further improvements (such as
aiming for the guideline).

WHO AQ guidelines

20 500




Sources:

http://www.who.int/ (accessed January 2011)

WHO 1987. Air quality guidelines for Europe. Copenhagen, World Health Organization Regional
Office for Europe, 1987 (WHO Regional Publications, European Series, No. 23)

WHO 2000. Air quality guidelines for Europe, 2nd ed. Copenhagen, World Health Organization
Regional Office for Europe, 2000 (WHO Regional Publications, European Series, No. 91)

WHO 2005. WHO Air quality guidelines for particulate matter, ozone, nitrogen dioxide and sulfur
dioxide, Global update 2005, World Health Organization 2006.

Krzyzanowski M. and Cohen, A., Update of WHO air quality guidelines. Air Quality and
Atmospheric Health 1:7-13, 2008. DOI 10.1007/s11869-008-0008-9.

3 European Union

Since the early 1970s, the European Union (EU) has been working to improve air quality by
controlling emissions of harmful substances into the atmosphere, improving fuel quality, and by
integrating environmental protection requirements into the transport and energy sectors. Over recent
decades, EU has introduced and implemented various legal instruments aiming at the harmonization
of air quality management in the Member States. Limit and target values have been set for for
several air pollutants which are to be achieved by a certain period of time. The standards are
regularly reviewed and updated, usually resulting in stricter standards.

The EU air quality management regime started in 1980 with Directive 80/779/EEC, which set air
quality limit values and guide values for SO2 and suspended particulates (SP). This relatively late
date in comparison with legislation in some other countries is explained by the evolution of the EU
itself. The European Economic Community formed in 1956 only began to take specific actions with
respect to environmental protection in the early 1970s, and in fact did not get a constitutional basis
for acts with respect to environmental protection until the 1986 Single European Act, signed in
Luxembourg and The Hague in July 1987. In the meantime, a number of Member States had
already taken steps towards setting up national air quality management systems. Part of the
challenge for the EU has therefore been to harmonize not only the European AQ standards, but also
the national systems in place for assessing and monitoring AQ.

The 1996 Air Quality Framework Directive (96/62/EC), its four Daughter Directives and related
Council Decisions (Table 3.1) were aimed at establishing this harmonized structure for assessing
and managing AQ throughout the EU. The Daughter Directives set limit values for sulphur dioxide,
nitrogen dioxide and oxides of nitrogen, particulate matter, lead, benzene, carbon monoxide, ozone,
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Table 3.1. EU air quality legislation under the 1996 Air Quality Framework Directive (96/62/EC).

Council Directive 96/62/EC on ambient air quality assessment and management

Air Quality Framework Directive,
replaced by the CAFE directive

Council Directive 1999/30/EC relating to limit values for sulphur dioxide, nitrogen
dioxide and oxides of nitrogen, particulate matter and lead in ambient air

First Daughter Directive, replaced by
the CAFE directive

Directive 2000/69/EC of the European Parliament and of the Council relating to

Second Daughter Directive,

limit values for benzene and carbon monoxide in ambient air replaced by the CAFE directive

Directive 2002/3/EC of the European Parliament and of the Council relating to
ozone in ambient air

Third Daughter Directive, replaced
by the CAFE directive

Directive 2004/107/EC of the European Parliament and of the Council relating to
arsenic, cadmium, mercury, nickel and polycyclic aromatic hydrocarbons in
ambient air

Fourth Daughter Directive

Eol Decision, replaced by the CAFE
directive

Council Decision 97/101/EC establishing a reciprocal exchange of information
and data from networks and individual stations measuring ambient air pollution
within the Member States

Commission Decision 2004/461/EC laying down a questionnaire for annual
reporting on ambient air quality assessment under Council Directives 96/62/EC
and 1999/30/EC and under Directives 2000/69/EC and 2002/3/EC of the
European Parliament and of the Council

Commission Decision 2004/224/EC laying down the obligation of Member
States to submit within two years so-called Plans and Programmes for those air
quality zones where certain assessment thresholds set in the Directives are
exceeded.

arsenic, cadmium, mercury, nickel, and polycyclic aromatic hydrocarbons (PAHSs) in ambient air.
The new limit values were developed concurrently with the revision of the WHO Air Quality
Guidelines for Europe, and the revised recommendations were taken into account when drafting the
Daughter Directives. In addition to the Directives, a Council Decision (Eol Decision, 97/101/EC)
established a reciprocal exchange of information and data from networks and individual stations
measuring ambient air pollution within the Member States.

Within the EU AQ management framework, the Member States were given considerable discretion
to determine what actions to take in order to achieve the AQ standards within their territories.
However, the Member States were at the same time obliged to implement the other EU-level
measures that comprise the overall EU air quality management system. These included controls
over stationary sources of polluting emissions to air, such as large combustion plants, industrial
installations, and facilities using solvents. Other EU-level measures aim to reduce emissions from
mobile sources, such as road traffic, and include technical requirements to limit air emissions from
various types of motor vehicles as well as fuel quality standards. Finally, the NEC Directive
establishes national emissions ceilings for SO2, NOx, VOCs and NH3.

The Sixth Environment Action Programme (6th EAP) of EU, running from 2002 to 2012, aims to
achieve levels of air quality that do not result in unacceptable impacts on, and risks to, human
health and the environment. The Clean Air for Europe (CAFE) programme which was established
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Table 3.2. EU air quality standards (1).

Pollutant Protecting Period of analysis Value Status
Nitrogen dioxide (NO2) Human health Annual mean 40 ugm* Limit value; valid
from 2010
Human health Hourly mean; exceedances | 200 pg m> Limit value; valid
may occur for a maximum from 2010
of 18 hours per year
Nitrogen oxides (NOx) Vegetation Annual mean 30 ug m> Critical level
Particulate matter (PM1) | Human health Annual mean 40 pgm> Limit value; valid
since 2005
Human health Daily mean; exceedances 50 ug m* Limit value; valid
may occur for a maximum since 2005
of 35 days per year
Particulate matter (PM.5) | Human health Annual mean 25ugm> Target value, to be
reached in 2010; limit
value, enters into
force in 2015
Human health Annual mean 20 ug m* Indicative limit value;
valid from 2020, to be
reviewed by the
Commission in 2013
Ozone (O3) Human health Maximum daily 8 hour 120 pg m? Target value; to be

mean; exceedances may
occur for a maximum of 25
days per calendar year,
averaged over three years

reached in 2010

Vegetation

AOT40, accumulated over
May to July, averaged over
five years

18 000 (ug m>)-h

Target value; to be
reached in 2010

Sulphur dioxide (SO>) Human health Hourly mean; exceedances | 350 ug m™ Limit value; valid
may occur for a maximum since 2005
of 24 hours per calendar
year
Human health Daily mean; exceedances 125 ug m> Limit value; valid
may occur for a maximum since 2005
of 3 days per calendar year
Vegetation Annual / Winter (1 October | 20 pg m™ Critical level
to 31 March) mean
Benzene Human health Annual mean 5ugm?® Limit value; valid
from 2010
Carbon monoxide (CO) Human health Maximum daily 8 hour 10 mgm® Limit value; valid
mean since 2005
Lead (Pb) Human health Annual mean 0.5ugm? Limit value; valid
since 2005
Arsenic (As) Human health Annual mean; for the total 6ngm” Target value; to be
content in the PMy fraction reached in 2013
Cadmium (Cd) Human health Annual mean; for the total 5ngm”® Target value; to be
content in the PM1, fraction reached in 2013
Nickel (Ni) Human health Annual mean; for the total 20ngm® Target value; to be
content in the PMy, fraction reached in 2013
Benzo(a)pyrene (as a Human health Annual mean; for the total 1ngm® Target value; to be

marker for the
carcinogenic risk of
PAHSs)

content in the PMy fraction

reached in 2013

(1)For specific conditions and notes, see Appendix D.
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Table 3.3: EU alert thresholds for sulphur dioxide and nitrogen dioxide (a) and information and alert
thresholds for ozone (b).

(a)

Pollutant Alert threshold ()
Sulphur dioxide 500 pug m>
Nitrogen dioxide 400 ug m*

(1) To be measured over three consecutive hours at locations representative of air quality over at least 100 km? or an entire zone or
agglomeration, whichever is the smaller.

(b)

Purpose Averaging period Threshold
Ozone information 1 hour 180 ng m>
Ozone alert 1 hour (") 240 ug m>

(1) For the implementation of short-term action plans (Article 24 of the CAFE Directive) the exceedance of the threshold is to be
measured or predicted for three consecutive hours.

under the 6th EAP and launched in March 2001, provided long-term, strategic and integrated policy
advice concerning air pollution. Following on from the work carried out under the CAFE
Programme, the Commission set new targets for reducing certain pollutants (SO2, NOx, VOCs,
ammonia and PM2.5). To supplement legislation, it also established a Thematic Strategy on Air
Pollution which sets out ambitious but cost-effective objectives and measures for European air
quality policy to 2020. The Thematic Strategy was adopted in September 2005.

3.1 EU air quality standards

EU’s new air quality directive, the Directive on Ambient Air Quality and Cleaner Air for Europe
(CAFE Directive, 2008/50/EC), was one of the key measures in place to address air pollution under
the Thematic Strategy on Air Pollution. Similarly to the Air Quality Framework Directive and its
Daughter Directives, the preparatory work leading to the CAFE Directive was carried out in concert
with the concomitant development of the Global Update of the WHO Air Quality Guidelines. The
CAFE Directive was the first EU directive to include air quality objectives for ambient
concentrations of PM2.5 (fine particles). It also consolidated most of existing air quality legislation
(except the Fourth Daughter Directive) into a single directive. The directive entered into force on 11
June 2008. A summary of the existing limit and target values according to the CAFE Directive and
the Fourth Daughter Directive is presented in Table 3.2. Information and alert thresholds are given
in Tables 3.3(a-b).
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Table 3.4. EU air quality limit (a) and target (b) values, data quality objectives, reference methods, and EN
standard methods according to Guide to the demonstration of equivalence of ambient air monitoring
methods, Report, EC Working Group on Guidance for the Demonstration of Equivalence, January 2010.

(a)
Compound Limit value Reference Data quality objective Principles of reference EN standard
(ne m'3) period Expanded Data method as specified by method
uncertainty | capture Directives
(%) (%)
Sulphur 350 1h 15 90 Ultraviolet-fluorescence EN 14212
dioxide 125 24 h 15 90
20 1y 15 90
Nitrogen 200 (NOy) 1h 15 90 Chemiluminescence EN 14211
oxides 40 (NO,) 1y 15 20
30 (NOx) 1y 15 90
Carbon 10 000 8h 15 90 Non-dispersive infrared EN 14626
monoxide spectrometry
Benzene 5 1y 25 90 Pumped sampling + analysis EN 14662 parts
by gas chromatography 1-3
PMjo 50 24 h 25 90 PM, reference sampler (EN EN 12341
40 1y 25 90 12341)
Lead 0.5 1y 25 90 PM, reference sampler + EN 14902
analysis by atomic
spectrometry
PM, s 25 (per 1/1/2015) 1y 25 PM, 5 reference sampler EN 14907
(EN14907)
(b)
Compound Target value Reference Data quality objective Principles of reference EN standard
(ne m'3) period Expanded Data method as specified by method
uncertainty capture Directives
(%) (%)
Ozone 120 8h 15 90/75 Ultraviolet photometry EN 14625
Benzo[a]- 0.001 1y 50 90 PM, reference sampler + EN 15549
pyrene analysis by liquid
chromatography-fluorescence
or gas chromatography-mass
spectrometry
Arsenic 0.006 1y 40 90 PM;, reference sampler + EN 14902
Cadmium 0.005 analysis by atomic absorption
Nickel 0.020 spectrometry or inductively-
coupled plasma —mass
spectrometry.
PM;s 25 (per 1/1/2010) 1y 25 PM, 5 reference sampler (EN EN 14907
14907)
Notes:

1. Limit/target values are in pg m™ unless otherwise stated, expressed at 20 °C and 101.3 kPa for gases and vapours; for PM,

metals and benzo[a]pyrene they are expressed at ambient conditions.

2. The expanded uncertainty is defined at the 95% confidence level.
3. The uncertainty of the reference method, which is derived for a shorter averaging period used during laboratory and field
validation trials, appliles to the longer averaging times specified in the directives (CR 14377).
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3.1.1 Reference methods and data quality objectives

One of the objectives of the European legislation on ambient air quality is to “assess the ambient air
quality in Member States on the basis of common methods and criteria”. Thus, in addition to limit
and target values the air quality directives also specify the reference methods to be used for the
measurement of the concentrations of the air pollutants and data quality objectives that have to be
met in the measurements. These data quality objectives include minimum requirements for:

e expanded uncertainties of measurement results in the region of the limit or target value(s) set
for each pollutant

e time coverage of the measurements in relation to the reference period of the limit or target
values

e data capture when using the measurement method, i.e., effective measurement time.

When implementing the directives a Member State should use the reference methods. However, the
directives also allow a Member State to use any other method which it can demonstrate gives results
equivalent to the reference method.

The reference methods and data quality objectives for the limit and target values specified in the
CAFE Directive and the Fourth Daughter Directive are presented in Table 3.4(a-b).

Sources:

Assessment of the Effectiveness of European Air Quality Policies and Measures, Case study 2,
Comparison of the EU and US Air Quality Standards & Planning Requirements, 4 October 2004.
(http://ec.europa.eu/environment/archives/cafe/activities/pdf/case_study2.pdf, accessed January
2011)

CAFE Directive 2008/50/EC.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:152:0001:0044:EN:PDFEEA
(accessed January 2011).

Report No 8/2010, Impact of selected policy measures on Europe's air quality, ISSN 1725-2237,
European Environment Agency.

The Sixth Environment Action Programme of the European Community 2002-2012.
(http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2002:242:0001:0015:EN:PDF,
accessed January 2011)

Guide to the demonstration of equivalence of ambient air monitoring methods, Report, EC Working
Group on Guidance for the Demonstration of Equivalence, January 2010.
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http://europa.eu/legislation_summaries/environment/air_pollution/1I28159 en.htm (accessed
January 2011)

http://europa.eu/legislation_summaries/environment/air_pollution/index_en.htm (accessed January
2011)

http://ec.europa.eu/environment/air/index_en.htm (accessed January 2011)

http://ec.europa.eu/environment/air/legis.htm (accessed January 2011)

http://ec.europa.eu/environment/air/quality/standards.htm (accessed January 2011)

http://ec.europa.eu/environment/policyreview.htm (accessed January 2011)

3.2 Finland

Finland has incorporated the EU Air Quality Directives into national legislation. Most recently, the
CAFE Directive was implemented in January 2011 when the Government Decree on Air Quality
(38/2011) entered into force on January 25th. The Fourth Daughter Directive was implemented in
February 2007 with a Government Decree (164/2007). The limit and target values of pollutant
concentrations, as well as the critical levels and information and alert thresholds in effect in Finland
thus correspond to the EU air quality standards presented above in Tables (3.2) and (3.3). The only
exception is the EU target value for the annual mean PM2.5 concentration which was immediately
set as a limit value in the Air Quality Decree (38/2011) while according to the CAFE Directive it
would only enter into force in 2015.

In addition to the EU standards, Finland has set national guideline values for certain pollutants
(Government Decision 480/1996). The guideline values are nonbinding and their main objective is
to steer environmental decision making in order to maintain good air quality and prevent significant
deterioration. The guideline values must be taken into account e.g. in land use and traffic planning
and the environmental permitting of activities that cause emissions. The Finnish national air quality
guideline values are presented in Table 3.5. In addition to the guideline concentrations, for the
protection of ecosystems the long term target value of sulphur deposition is 300 mg m?a™.

Sources:
Government Decree on Air Quality, 38/2011 (in Finnish).

Government Decree on arsenic, cadmium, mercury, nickel, and polycyclic aromatic hydrocarbons,
164/2007 (in Finnish).

Government Decision on air quality guidelines and target value for sulphur deposition, 480/1996
(in Finnish).
16



Table 3.5. Finnish national air quality guideline values.

Pollutant Period of Guideline value | Statistical definition

analysis (20°C, 1 atm)
Carbon monoxide Hourly mean 20 mg m Hourly mean
(CO) 8 hour mean 8 mg m> Moving average
Nitrogen dioxide Hourly mean 150 pg m? 99. percentile monthly
(NO2) Daily mean 70 ug m? Second largest daily mean monthly
Sulphur dioxide Hourly mean 250 ug m? 99. percentile monthly
(SO2) Daily mean 80 nug m? Second largest daily mean monthly
Total suspended Daily mean 120 pg m? 98. percentile annually
particles (TSP) Annual mean 50 ug m> Annual mean
F;hl;lt:?)”ate matter Daily mean 70 ug m* Second largest daily mean monthly
Total reduced . 3 Second largest daily mean monthly (expressed as
sulphur (TRS) Daily mean 10pgm sulphur)

4 North America

4.1 USA

The air quality management system (AQM) in the United States is federally mandated. Laws related
to the environment are included in federal legislation (the United States Code). As the health,
ecological, and economic impacts of air pollution in the United States have become more and more
evident through sophisticated scientific approaches, the nation has endeavored to protect air quality
through increasingly complex and ambitious legislation. The main steps towards current legislation
are presented in Table 4.1.

The federal government’s first major efforts towards cleaner air began in 1955 with the Air
Pollution Control Act. These efforts were enhanced over the next 15 years through a series of
enactments, including the Clean Air Act (CAA) of 1963. In 1970, two landmark events took place
that helped to establish the basic framework by which air quality is managed in the United States.
These events were the creation of the U.S. Environmental Protection Agency (EPA) and the passage
of the CAA Amendments of 1970. This framework was further developed and refined with the
passage of the CAA Amendments of 1977 and 1990.

The passage of the 1990 amendments marked an overall change in the federal approach to air
pollution. The new legislation placed renewed emphasis on controlling emissions of hazardous air
pollutants (HAPSs) and introduced efforts aimed at controlling acid rain and ozone depletion in the
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Table 4.1: Federal Air Quality Management Legislation in the United States (according to Air quality
management in the United States, NRC 2004).

Date | Legislation Authorization

1955 | Air Pollution Control Act Provided funds to local and state agencies for research and training

1959 | Air Pollution Control Act Extension | Extended the 1955 act

1960 | Motor Vehicle Exhaust Study Authorized the Public Health Service (PHS) to study automotive
emissions and health

1962 | Air Pollution Control Act Extension | Extended 1955 act and required PHS to include auto emissions in their
program

1963 | Clean Air Act Research at the federal level, aid to states for training, federal authority to
abate interstate pollution, matching grants to local/state agencies for air
pollution control

1965 | Motor Vehicle Air Pollution Control | National standards for auto emissions, coordinated pollution control

Act between United States, Canada, and Mexico, research into SO2 and auto

emissions

1967 | Air Quality Act Air quality control regions (AQCRs), air quality criteria, control technology

documents, state implementation plans (SIPs), separate automotive
emission standards for California

President Nixon (1970) created the Environmental Protection Agency (EPA) by Executive Order

1970

Clean Air Act Amendments

National ambient air quality standards (NAAQS), SIPs to achieve NAAQS
by 1975, new source performance standards (NSPS), national emission
standards for hazardous air pollutants (NESHAP), aircraft emission
standards to be developed by EPA, automotive emission standards for
hydrocarbons and CO for 1975 models and for NOx for 1976 models,
states allowed to adopt air quality standards more stringent than federal
standards, motor vehicle emissions inspection and maintenance (I/M)
program, citizens allowed to sue for air pollution violations

1977

Clean Air Act Amendments

Geographic regions (Classes |, Il, lll) to preserve air quality, EPA-
sanctioned emission offsets and emission banking within nonattainment
regions, state permits that require prevention of significant deterioration
(PSD) studies, lowest-achievable emission rate (LAER) in nonattainment
regions, delayed auto emission standards set in 1970 Clean Air Act
Amendments, section 169A declared a national goal of preventing and
remedying visibility impairment due to anthropogenic pollution in
mandatory Class | areas

1990

Clean Air Act Amendments

Title I: Nonattainment regions

Nonattainment regions for ozone are ranked in terms of pollution severity;
each has a deadline to achieve NAAQS. New and amended NAAQS must
be attained in 5 years with a possible extension for another 5 years.

Classification (applicable only Years to achieve NAAQS
to ozone nonattainment areas)

Marginal 3

Moderate 6

Serious 9

Severe 15 (17 with a 1988 design value
between 0.190 and 0.280 ppm)

Extreme (Los Angeles) 20

Title II: Mobile sources

Gasoline reformulation toward lower toxic and VOC generation by 1997,
reduction in 1990 NOx emissions standards for light-duty vehicles (LDVs)
by 60% beginning in 1994, reduction in 1990 hydrocarbons emissions
standards for LDVs by 40% beginning in 1994, introduction of cold
temperature (20°F) CO emissions standards set at 10 g/mile beginning in
1994, “Clean car” (ZEV, electric car) pilot program in California 150,000
vehicles by model year 1996 300,000 vehicles by model year 1999.
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Title 11l: Toxics
Emissions of 189 hazardous air pollutants (HAPs) controlled®

mass = 10 tons/yr for a specific HAP

mass = 25 tons/yr for a combination of HAPs
EPA-approved maximum achievable control technology (MACT)
mandated.
After 8 years, EPA must promulgate more stringent standards to address
residual risks where necessary.

Title IV: Acid rain (Electricity Generation Facilities)

NOXx: cut emissions by 2.0 x 106 tons/yr.

S02: by 2000, reduce to 9.2 x 106 tons/yr (U.S. total); by 2010, reduce to
8.9 x 106 tons/yr (U.S. total) Phase | (beginning 1995): 110 large power
plants, Phase Il (beginning 2000): remaining units.

Policy: market-based “cap and trade” rather than “command and control”.
If a utility reduces SO2 emissions below its emissions “allowance,” the
utility can sell its extra “allowance” to another utility.

Title V: Permits
New and existing major sources must secure permits, duration < 5 yr.
Fees to sustain state air pollution control agencies.

Title VI: Stratospheric ozone

Phase out chlorofluorocarbons, halons, and carbon tetrachloride by 2000.
Phase out methylchloroform (CH3CCI3) by 2002.

Phase out hydrochlorofluorocarbons by 2030.

Title VII: Enforcement
Larger penalties.

aSince the passage of the 1990 CAA Amendments, the list of hazardous
pollutants has been modified, see
http://www.epa.gov/ttn/atw/orig189.html.

atmosphere. Five major goals for protecting and promoting human health and public welfare are
identified in the CAA as amended:

e Mitigating potentially harmful human and ecosystem exposure to six criteria pollutants;
e Limiting the sources of and risks from exposure to air toxics;

e Protecting and improving visibility impairment in wilderness areas and national parks;

e Reducing the emissions of species that cause acid rain, specifically SO2 and NOx;

e Curbing the use of chemicals that have the potential to deplete the stratospheric O3 layer.

The CAA prescribes a complicated set of responsibilities and relationships among federal, states,
tribal, and local agencies. The federal government coordinates efforts through EPA and sets
national air quality standards and approaches to pollution mitigation so that it can provide a basic
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level of environmental protection to all individuals in the U.S. State and local governments then
develop, implement, and enforce specific strategies and control measures to achieve the national
standards and goals. Although many aspects of the AQM system assume a collaborative
relationship between the federal, state, and local agencies, the CAA empowers EPA to oversee the
activities carried out by these agencies. In addition, the federal courts also have a role in AQM -
final agency rules promulgated under the CAA are subject to judicial review and any citizen may
file a civil action against EPA.

The CAA addresses two major categories of pollutants for which standards are set differently:
criteria pollutants and hazardous air pollutants. Criteria pollutants are those in the ambient air that
originated from diverse mobile or stationary sources, whereas HAPs are not specifically defined
except that they cannot be criteria pollutants. In general, criteria pollutants occur over a large
geographic area and have greater impacts on the general population and ecosystems than HAPSs.
Therefore, criteria pollutants are regulated primarily through the setting of ambient air
concentration and time standards, i.e. NAAQS, and attaining these standards. Primary standards
were set to protect public health, especially with an adequate margin of safety for most sensitive
populations including asthmatics, children, and the elderly. Secondary standards were set to protect
public welfare, including protection against decreased visibility and damage to animals, crops,
vegetation, and buildings.

In addition to specifying a maximum ambient concentration, NAAQS included descriptions of
monitoring and statistical methods used to determine whether an area is in compliance with the
standard. Primary standards were to be achieved by individually designated deadlines, and EPA was
authorized to enforce pertinent states to meet those deadlines. Secondary standards, however, were
not specified with either deadlines or enforcement authority.

The CAA requires EPA to conduct a review of the air quality criteria and NAAQS for each
pollutant at least every 5 years. It is a fairly complex process that involves input and comment from
independent scientific bodies and the general public. Since the first set of NAAQS that were
established in 1971, the list and definitions of criteria pollutants have evolved. The current six
criteria pollutants are: carbon monoxide (CO), nitrogen dioxide (NO2), sulfur oxides (SOx), ozone
(03), particulate matter (PM2.5 and PM10), and lead (Pb). Details of the current standards are
provided in Table 4.2. Some criteria pollutants are also further classified based on the severity of
the pollution.

Sources:

EPA, http://www.epa.gov/ (accessed January 2011)

Assessment of the Effectiveness of European Air Quality Policies and Measures, Case study 2,
Comparison of the EU and US Air Quality Standards & Planning Requirements, 4 October 2004.
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Table 4.2. The National Ambient Air Quality Standards (NAAQS) of USA

(http://www.epa.gov/air/criteria.html).

Pollutant Primary Standards Secondary Standards
Level Averaging time Level | Averaging time
Carbon monoxide 9 ppm (10 mg m”) 8-hour (") None
35 ppm (40 mgm™) | 1-hour (")
Lead 0.15 ug m= () Rolling 3-month Same as Primary
average
1.5ugm> Quarterly average Same as Primary
Nitrogen dioxide 53 ppb (%) Annual Same as Primary
(Arithmetic Average)
100 ppb 1-hour (4) None
Particulate matter 150 pg m™ 24-hour (5) Same as Primary
(PM1o)
Particulate matter 15.0 ug m> Annual (6) Same as Primary
(PM25) (Arithmetic Average)
35ugm> 24-hour (7) Same as Primary
Ozone 0.075 ppm (2008 std) | 8-hour (8) Same as Primary
0.08 ppm (1997 std) 8-hour (9) Same as Primary
0.12 ppm 1-hour (10) Same as Primary
Sulfur dioxide 0.03 ppm Annual 0.5 ppm 3-hour (1)
(Arithmetic Average)
0.14 ppm 24-hour (1)
75 ppb (') 1-hour None

™ Not to be exceeded more than once per year.
@ Final rule signed October 15, 2008.
® The official level of the annual NO, standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer
comparison to the 1-hour standard
“ To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor within an area
must not exceed 100 ppb (effective January 22, 2010).
® Not to be exceeded more than once per year on average over 3 years.
© To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple community-
oriented monitors must not exceed 15.0 ug/m3.
) To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor within
an area must not exceed 35 pug/m3 (effective December 17, 2006).
® To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations measured at
each monitor within an area over each year must not exceed 0.075 ppm. (effective May 27, 2008)
® (a) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations measured at
each monitor within an area over each year must not exceed 0.08 ppm.

(b) The 1997 standard—and the implementation rules for that standard—uwill remain in place for implementation purposes as EPA
undertakes rulemaking to address the transition from the 1997 ozone standard to the 2008 ozone standard.

(c) EPA is in the process of reconsidering these standards (set in March 2008).
{10) (a) EPA revoked the 1-hour ozone standard in all areas, although some areas have continuing obligations under that standard ("anti-
backsliding").

(b) The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations

above 0.12 ppmis < 1.
" (a) Final rule signed June 2, 2010. To attain this standard, the 3-year average of the 99th percentile of the daily maximum 1-hour
average at each monitor within an area must not exceed 75 ppb.

(http://ec.europa.eu/environment/archives/cafe/activities/pdf/case_study2.pdf, accessed January
2011)

http://epa.gov/oar/caa/caa_history.html (accessed January 2011)
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Air Quality Management in the United States, National Research Council, 2004. The National
Academies Press, Washington, D.C., 426 pp.

EPA, Air Pollution Orientation Course, http://www.epa.gov/apti/course422/index.html.(accessed
January 2011)

5 Eastern Europe

Over recent years the European Union has been the principal driving force in raising environmental
standards across the wider European region. Within the borders of the Union and beyond, EU
environmental norms and standards have proved the benchmark which neighbouring countries are
trying to reach.

Russia and the other eastern neighbour countries have worked with the European Commission to
raise levels of environmental protection. These countries share a legacy of environmental problems
from the past, as well as new pressures as they return to economic growth. These include low
energy efficiency, the poor state of environmental infrastructure, unsustainable exploitation of
natural resources, and air pollution. Environmental legislation is being modernised and public
participation and awareness of environmental challenges is being increased.

Environmental co-operation between EU and the eastern neighbour countries has developed mainly
through the Partnership and Co-operation Agreements (PCA) and sub-committees as well as via the
Technical Aid to the Commonwealth of Independent States (Tacis) programme, replaced in 2007 by
the European Neighbourhood and Partnership Instrument (ENPI). EU has also carried out
environmental dialogue with individual countries, such as the Harmonisation of Environmental
Standards Il (HES II) project.

Since its foundation in 1991, the “Environment for Europe” (EfE) Process has brought together
member States within the UNECE region, organizations of the United Nations system represented
in the region, other intergovernmental organizations, regional environment centres, non-
governmental organizations, the private sector and other major groups to discuss, decide and join
efforts in addressing environmental priorities across the 56 countries of the UNECE region. In the
Kiev (Ukraine) Ministerial Conference on 21-23 May, 2003, the countries of Eastern Europe,
Caucasus and Central Asia (EECCA - Armenia, Belarus, Georgia, Kyrgyzstan, Republic of
Moldova, Russian Federation, Ukraine and Uzbekistan) and South-Eastern Europe became the
focus of a special effort to raise their environmental standards towards a common regional standard.

UNECE carries out Environmental Performance Reviews (EPR) in its South-East European,

Caucasus and Central Asian member States. The review practice is a useful tool for helping these

countries upgrade their environment in line with the pan-European objectives of the EfE process.

The UNECE Committee on Environmental Policy (CEP) has been involved with the evaluation of

air quality monitoring networks and national air protection strategies in the EECCA countries,
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preparing assessment reports, recommendations and guideline documents for the further
development of their environmental management systems. For example, a Workshop on Enterprise
Monitoring and Reporting was organised in Poland in September 2006. Based on the workshop
results, the UNECE Working Group on Environmental Monitoring and Assessment prepared
guidelines to EECCA authorities on strengthening environmental monitoring and reporting by
enterprises which were adopted by the Sixth Ministerial Conference of EfE held in Belgrade, Serbia
on 10-12 October, 2007 (ECE/CEP, 2007).

Sources:

http://ec.europa.eu/environment/enlarg/russianis_en.htm (accessed February 2011).

http://eeas.europa.eu/delegations/russia/eu russia/tech financial cooperation/index en.htm
(accessed February 2011).

PCA,
http://europa.eu/legislation summaries/external relations/relations with third countries/eastern
europe_and_central_asia/r17002_en.htm (accessed February 2011).

Tacis,
http://europa.eu/legislation summaries/external relations/relations with third countries/eastern
europe_and_central_asia/r17003_en.htm (accessed February 2011).

ENPI,
http://europa.eu/legislation summaries/external relations/relations with third countries/eastern
europe_and_central_asia/r17101_en.htm (accessed February 2011).

HES II: http://www.ippc-russia.org/content/id/en/1.html (accessed February 2011).

EfE: http://www.unece.org/env/efe/welcome.html (accessed February 2011).

ECE/CEP, 2007:
http://www.unece.org/env/documents/2007/ece/ece.belgrade.conf.2007.11.add.2.e.pdf (accessed
February 2011).

5.1 Russia

According to Bridges and Bridges (1995) the former Soviet Union (USSR) presented itself as the
first country in the world to establish hygiene (i.e. health) —based norms for air quality. Some of
these were introduced already in the 1930s. In 1960, USSR adopted an Environmental Protection
Law, as a result of an initiative of five states of which Russia was one (Bridges and Bridges, 1995).
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Specific proposals for regulatory air quality were first introduced in 1973, eventually leading to the
Air Quality Control Act in 1980.

Building from this inheritance, air quality regulations in the Russian Federation have been further
elaborated to correspond with the guidelines and standards of WHO and EU. Article 9 of the 1993
Constitution of the Russian Federation stated that ‘the environment should be protected as a basis
for the healthy life and work of the community’. Article 42 provides the right of the citizen to
‘reliable information on the state of the environment and for compensation of any harm to health or
property through “ecocrime”’ (i.e. damage to the environment) (Bridges and Bridges, 1995). The
current air quality legislation of the Russian Federation is based on the Federal Law on the Sanitary-
Epidemiological Welfare of Population of March 30, 1999, N 52-FZ. The most recent air quality
law is the Federal Law on Atmospheric Air Protection of May 4, 1999, N 96-FZ (amended several
times). It establishes the legal framework for air protection and seeks to implement the
constitutional rights of citizens to a healthy environment and reliable information about its
condition. It is aimed at the protection of both human health and the environment from the adverse
effects of air pollution. The basic principles and instruments include:

e Protection of human life and the health of present and future generations

e Prevention of irreversible effects of air pollution on the environment

e Technical emission standards and limit values for stationary and mobile emission sources
e Permitting procedures, fuel requirements, and pollution fees

e Sanctions for violation of the requirements of air protection legislation

e Rights of the citizens, legal persons and public associations to information on air quality and
participation in air protection

The air quality standards of the Russian Federation are enforced via hygienic regulations (GN) as
maximum permissible concentrations (MPC), sometimes also called maximum allowable
concentrations (MAC). Two types of air quality standards are in effect for the ambient air of
populated areas, comparable to the standards of EU and WHO (Mosecomonitoring, 2010;
WWW.MmOoSecom.ru):

e Short-term (20 minutes) maximum permissible concentration (MPCy,), which should
guarantee that there will be no acute reactions and no impact on human health in case of
short-term exposure,

and

e daily maximum permissible concentration (MPC,q), which should guarantee that there will
be no harmful effect on human health in case of long-term (lifelong) exposure.
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Table 5.1: Ambient air quality standards for selected compounds in the Russian Federation.

Compound Maximum short- Maximum daily Annual average
term concentration average concentration
MPCpnp (ug m™) concentration (ug m)
MPCaq (ug m™®)
Carbon monoxide CO 5000 3000
Nitrogen dioxide NO2 200 40
Sulfur dioxide SO2 500 50
Ozone 03 160 30
Benzene 300 100
Particulate matter PM10 300 60* 40
Particulate matter PM2.5 160 35* 25

* 99. percentile.

In addition, there are separate standards for air in working areas (MPCy.) (HES 11, 2008). The
current standards are given in hygienic regulations GN 2.1.6.1338-03 (Maximum permissible
concentration (MPC) of pollutants in the air of populated areas) and GN 2.2.5.1314-03 (Tentative
safe exposure levels (TSEL) for pollutants in the air of working zone, later superceded by GN
2.2.5.2308-07). GN 2.1.6.1338-03 established ambient air quality standards for over 600 substances
and prohibited the emission of over 40 substances. These standards are regularly evaluated against
new scientific evidence, and revised accordingly. The revision is enacted by adopting new hygienic
regulations as amendments of the original documents (HES 11, 2008). To date, the standards for
ambient air in populated areas have been amended 8 times, with the most recent amendment (GN
2.1.6.2604-10) in 2010 setting MPC-values and annual average concentrations for PM;o and PMs.
The current air quality standards in the Russian Federation for some common air pollutants in
ambient air in populated areas are presented in Table 5.1.

References:

Bridges and Bridges, 1995. Comparison of air quality in the UK and Russia, The Environmentalist,
15, 139-146.

Federal Law on the Sanitary-Epidemiological Welfare of Population of March 30, 1999, N 52-FZ,
http://rospotrebnadzor.ru/documen/zakon (accessed February, 2011).

Federal Law on Atmospheric Air Protection of May 4, 1999, N 96-FZ,
http://base.garant.ru/12115550/ (accessed February, 2011).

GN 2.1.6.1338-03, http://www.dioxin.ru/doc/gn2.1.6.1338-03.htm (accessed February, 2011).

GN 2.1.6.1338-03 (amended), http://www.mhts.ru/BIBLIO/SNIPS/gigien-normy/2.1.6.1338-
03/2.1.6.1338-03.htm (accessed February, 2011).

GN 2.1.6.2604-10, http://89.rospotrebnadzor.ru/documents/ros/28308/ (accessed February 2011).
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HES 11, 2008. Harmonization of Environmental Standards Il, Interim Technical report, Cluster 10,
Environmental Quality Standards: 10.3 Setting Standards fort Ambient Air Quality and Emissions.
EU-Russia  Program  of  Cooperation,  European = Communities.  http://www.ippc-
russia.org/public/cluster10/10-3_Air_EQS _ELV_EN.pdf (accessed February 2011).

Mosecomonitoring, 2010. State Environmental Institution ‘““Mosecomonitoring” under the
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monitoring in Moscow, WHO Newsletter 46. http://www.umweltbundesamt.de/whocc/archiv/NL-
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5.2 Other EECCA countries

According to a review report prepared for the sixth session of the UNECE Working Group on
Environmental Monitoring and Assessment (ECE/CEP, 2006) the air quality management in the the
countries of Eastern Europe, Caucasus and Central Asia (EECCA countries) is based on the
enforcement of the maximum permissible concentration (MPC or MAC) and tentative safe exposure
level (TSEL) system developed during the former Soviet Union. Unfortunately, in many cases the
existing standards also still date back to the norms established in the 1970s or 1980s. However,
some EECCA countries — among them Russia, as discussed above — have already updated and
supplemented these standards, or are in the process of doing so.

According to sanitary and hygienic requirements in the EECCA countries, single-interval (20
minutes) and computed daily average values are the basic toxicity measurements of substance
concentrations in the air. To define a pollution level in urban areas, these values are compared with
the corresponding maximum allowable concentrations for the substance. Most EECCA countries
use MACs and TSELSs established by the Ministry of Health of the former USSR 30-40 years ago.
These standards are only health-based and do not take into consideration the protection of
ecosystems and amenities.

EECCA standards are generally more stringent than the international ones, but they are also more
basic. For example, many Western countries set different standards for different sizes of particulate
matter (e.g. PM10 and PM2.5), while most EECCA countries use the concept of total suspended
particulates (TSP). Similarly, many standards for air pollutants in non-EECCA countries differ
according to length of exposure (e.g. 1 hour, 3 and 8 hours, and annually), whereas EECCA
standards are based on 20 minutes length of measurements and 24-hour averages.

In its tenth session the Working Group prepared ‘Guidelines for developing national strategies to

use air quality monitoring as an environmental policy tool” (ECE/CEP, 2009). The aim of the

Guidelines was to help countries of Eastern Europe, Caucasus, Central Asia and South-Eastern

Europe make air quality monitoring a practical tool for environmental policy, especially for target-
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setting, for the development of pollution abatements strategies and for assessing progress in
achieving policy targets and the effectiveness of abatement measures. The guidelines were
presented to the UNECE Committee on Environmental Policy at its sixteenth session in Geneva in
October 20009.

According to the Guidelines, the current air quality standards should be updated or discontinued and
new ones set by the central-level competent authority responsible for the coordination of national
air quality