Chapter 4 Use of the guidelines
In protecting public health

When drategies to protect public hedth are under consderation, the ar qudity guiddines
need to be placed in the perspective of totd chemical exposure. The interaction of humans
and the biogphere is complex. Individuds can be exposed briefly or throughout their lifetime
to chemicds in ar, water and food; exposures may be environmental and occupationd. In
addition, individuas vary widely in their response to exposure to chemicas each person has
a pre-exiging daus (for example, age, sex, pregnancy, pulmonary disease, cardiovascular
disease, genetic make-up) and a lifestyle, in which such factors as exercise and nutrition play
key roles. All these different dements may influence a person's susceptibility to chemicals.
Vaious sendtivities dso exig within the plant kingdom and need to be conddered in
protecting the environment.

The primary am of these guiddines is to provide a uniform basis for the protection of public
hedth and of ecosystems from adverse effects of ar pollution, and to eiminate or reduce to a
minimum exposure to those pollutants thet are known or are likely to be hazardous. The
guiddines are based on the scientific knowledge avalable a the time of their development.
They have the character of recommendations, and it is not intended or recommended that
they amply be adopted as standards. Nevertheless, countries may wish to transform the
recommended guidelines into legdly enforceable standards, and this chapter discusses ways
in which this may be done. It is based on the report of a WHO working group (1). The
discusson islimited to ambient air and does not include the setting of emisson sandards.

In the process of moving from a “guidding’ or a “guiddine vaue’ to a “sandard’, a number
of factors beyond the exposure—+response relationship need to be taken into account. These
factors include current concentrations of pollutants and exposure levels of a population, the
gpecific mixture of ar pollutants, and the specific socia, economic and cultura conditions
encountered. In addition, the standard-setting procedure may be influenced by the likelihood
of implementing the standard. These congderaions may lead to a standard above or below
the respective guiddine vaue.

Definitions

Severd terms are in use to describe the tools available to manage ambient air pollution. To
avoid confuson, definitions are needed for the terms used here — guiddine guiddine vaue
and standard — within this specific context.

Guideline

A guiddine is defined as any kind of recommendation or guidance on the protection of
human beings or receptors in the environment from adverse effects of ar pollutants. As such,
a guideline is not redricted to a numerica vaue but might aso be expressed in a different
way, for example as exposure—response information or as a unit risk estimeate.

Guideline value

A guiddine vdue is a paticular form of guiddine. It has a numerica vaue expressed ether
as a concentration in ambient ar or as a depogtion levd, which is linked to an averaging
time In the case of human hedth, the guiddine value provides a concentration below which
no adverse effects or (in the case of odorous compounds), no nuisance or indirect heath
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ggnificance are expected, athough it does not guarantee the absolute excluson of effects a
concentrations below the given vaue.

Standard

A dandard is congdered to be the level of an ar pollutant, such as a concentration or a
deposition level, that is adopted by a regulatory authority as enforcesble. Unlike the case of a
guiddine vaue, a number of dements in addition to the effect-based level and the averaging
time have to be specified in the formulation of a sandard. These dements include:

e the measurement drategy
»  thedatahandling procedures
» thedatigtics used to derive the value to be compared with the standard.

The numericd vaue of astandard may aso include the permitted number of exceedings.

Moving from guidelines to standards

The regulatory approach to controlling ar pollution differs from country to country. Different
countries have different politica, regulatory and adminigrative approaches, and legidative
and executive activities can be caried out a vaious levds such as nationd, regional and
locd. Fully effective ar qudity management requires a framework that guarantees a
consgent derivation of ar qudity standards and provides a transparent basis for decisons
with regard to risk-reducing measures and abatement drategies. In edtablishing such a
framework, severd issues should be considered, such as legal aspects, the protection of
specific populations at risk, the role of stakeholders in the process, cost—benefit andyss, and
control and enforcement measures.

Legal aspects

In setting ar qudity dandards a the naiond or suprandiond leve, a legidative framework
usudly provides the bads for the evauation and decisonrmaking process. The seiting of
gandards strongly depends on the type of risk management strategy adopted. Such a strategy
is influenced by country-specific  sociopoliticd  congderations  and/or  supranationd
agreements.

Legidation and the format of air qudity standards vary from country to country, but in
generd the following issues should be congdered:

» identification and selection of pollutants to which the legidative instrument will
apply;

»  theprocess for making decisions about the appropriate standards;

» thenumerica vaue of the standards for the various pollutants, applicable detection
methods and monitoring methodol ogy;

*  actionsto be taken to implement the standard, such as the definition of the time
frame needed/alowed for achieving compliance with the standard, considering
emission control measures and necessary abatement strategies, and

*  idetification of regponsble enforcement authorities.

Depending on their podstion within a legidative framework, standards may or may not be
legdly binding. In some countries the nationd conditution contans provisons for the
protection of public hedth and the environment. In generd, the development of a legd
framework on the basis of conditutiona provisons comprises two regulatory actions. The
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fird is the enactment of a forma legd ingtrument, such as an act, a law, an ordinance or a
decree, and the second is the development of regulations, by-laws, rules and orders.

Air quaity sandards may be based soldy on scientific and technicd data on public hedth
and environmental effects, but other aspects such as cost—benefit or cost—effectiveness may
be aso taken into consderation. In practice, there are generdly several opportunities within a
legd framework to address these economic aspects as well as other issues, such as technica
feasbility, dructurd measures and sociopolitical consderations. These can be taken into
account during the dsandard-setting procedure or a the level of designing appropriate
meesures to control emissons. This rather complicated process might result in severd
gandards being set, such as an effect-oriented standard as a long-term god and less stringent
interim standards to be achieved within shorter periods of time.

Standards dso depend on palitica choices as to which receptors in the environment should be
protected and to what extent. Some countries have separate standards for the protection of
public hedth and the environment. Moreover, the dringency of a standard can be influenced
by provisons desgned to take account of higher sendtivities of specific receptor groups,
such as young children, sick or elderly people, or pregnant women. It might also be important
to specify whether effects are consdered for individuad pollutants or for a combined exposure
to severd pollutants.

Air qudity standards can st the reference point for emisson control and abatement Strategies
on a nationd level. It should be recognized, however, that exposure to some pollutants is the
result of long-range transboundary transport. In these cases adequate protection measures can
only be achieved by gppropriate internationd agreements.

Air qudity standards should be regularly reviewed, and need to be revised as new scientific
evidence on effects on public hedth and the environment emerges.

Standards often grongly influence the implementation of an ar pollution control policy. In
many countries, the exceeding of standards is linked to an obligation to develop action plans
a the locd, regiond or natiiond level to reduce ar pollution levels Such plans often address
severd pollution sources. Standards dso play a role in environmental impact assessment
procedures and in the provison of public informaion on the date of the environment.
Provisons for such activities can be found in many nationd legd ingruments.

Within nationd or supranationd legidative procedures, the role of stakeholdersin the process
of standard-setting aso needs to be conddered. Thisis dedt with in more detall below.

Items to be considered in setting standards

Within etablished legd frameworks and usng ar qudity guiddines as a dating point,
development of Standards involves congderation of a number of issues These ae in part
determined by characteristics of populations or physica properties of the environment. A
number of these issues are discussed below.

Adver se health effects

In setting a dandard for the control of an environmenta pollutant, the effects that the
population is to be protected against need to be defined. A hierarchy of effects on hedth can
be identified, ranging from acute illness and death through chronic and lingering diseases and
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minor and temporary alments, to temporary physologica or psychologicad changes. The
diginction between adverse and nonadverse effects poses condderable difficulties. Of
course, more serious effects are generdly accepted as adverse. As one consders effects that
ae dther temporay and reversble, or involve biochemicd or functiond changes whose
clinicd dgnificance is uncertain, judgements must be made as to which of these less serious
effects should be consdered adverse. With any definition of adversty, a sgnificant degree of
subjectivity and uncertainty remains. Judgements as to adversty may differ between
countries because of factors such as different cultura backgrounds and different background
levels of hedlth status.

In some cases, the use of biomarkers or other indicators of exposure may provide a basis for
standard-setting. Changes in - such  indicators, while not necessxily being adverse in
themsalves, may be predictors of sgnificant effects on hedth. For example, the blood lead
concentretion can provide information on the likdihood of imparment of neurobehavioura
development.

Soecial populations at risk

Sengtive populations or groups are defined here as those impaired by concurrent diseese or
other phydologicd limitations, and those with specific characteristics that make the hedth
consequences of exposure more sgnificant (such as the developmental phase in children or
reduction in reserve capecity in the dderly). In addition, other groups may be judged to be at
specid risk because of their exposure peatterns or due to an increased effective dose for a
given exposure. Sendtive populations may vary from country to country owing to differences
in the number of people lacking access to adequate medicd care, in the existence of endemic
diseese, in the prevaling genetic factors, or in the prevaence of debilitating diseases,
nutritional deficiencies or lifestyle factors It is up to the politician to decide which specific
groups at risk should be protected by the standards (and thus which should not be protected).

Exposure-response relationships

A key factor to be conddered in developing standards is information about the exposure-
response relationship for the pollutant concerned. For a number of pollutants an attempt has
been made to provide exposure-response reationships in the revised verson of the
guiddines. For particulate matter and ozone, detailed tables specifying the exposure-response
relationship are provided. The information included in these tables is derived from
epidemiologica dudies of the effects of these pollutants on hedth. Such information is
avalable for only a few of the pollutants conddered in the guideines. For known “no-
threshold compounds’ such as the carcinogen benzene, quantitative risk assessment methods
provide estimates of risk at different exposure concentrations.

When developing sandards, regulators should consder the degree of uncertainty about
exposure-response  relationships provided in the guiddines. Differences in the population
dructure, climate and geography that can have an impact on the prevdence, frequency and
sveity of effects may modify the exposureresponse rdationships provided in the
guiddines.
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Exposure characterization

An important Bctor to be consdered in developing standards is that of how many people are
exposed to concentrations of concern and the didtribution of exposure among various
population groups. Current digtributions of exposure should be conddered, together with
those that are likdy to occur should the standard be met. Besdes usng monitoring data,
results of exposure modeling can be used a this sage. The origins of pollutants, including
long-range transport and its contribution to ambient levels, should also be evaluated.

The extent to which ambient ar qudity estimates from monitoring networks or modes
correspond to persond exposure in the population is dso a factor to be considered in the
sandard-sdtting.  This will depend on the pollutant in quesion (for example, persond
exposure to carbon monoxide is poorly characterized by fixed-Ste monitors) as well as on a
number of locd characteridtics, including lifestyle, climatic conditions, spatid didribution of
pollution sources and locd determinants of pollution disperson.

Other important exposure-related concerns include:

*  how much of tota human exposure is due to ambient, outdoor sources as opposed to
indoor sources, and

*  where multiple routes of exposure are important, how to apportion the regulatory
burden among the different routes of exposure (such as lead from air sources versus
lead from paint, water pipes, €tc.).

Thee factors may vay substantidly across countries. For example, indoor ar pollution
levels might be quite subgtantid in countries in which fossl and/or biomass fuels are used in
homes.

Risk assessment

In generd, the centrd question in developing air qudity standards to protect public hedth or
ecosystems is the degree of protection associated with different pollution levels & which
dandards might be edablished. In the framework of quantitative risk assessment, various
proposals for standards can be considered in hedth or ecologicad risk models. These modds
provide a tool that is increesingly used to inform decison-makers about some of the possible
consequences associated with various options for standards, or the reduction in adverse
effects associated with moving from the current Situation to a particular standard.

The fird two Steps in risk assessment, namely hazard identification and, in some casss,
development of exposure-response reationships, have been provided in these guiddines and
are discussed in greater detal in later chapters. The third step, exposure andyss, predicts
changes in exposure associated with reductions in emissons from a specific source or groups
of sources under different control scenarios. Instead of exposure estimaes, ambient
concentrations (based on monitoring or moddling) are often used as the inputs to a risk
assessment. This is in pat because of the avalability of information on concentration—
reponse relaionships from epidemiologica studies in which fixed-site monitors were used.

The find dep in a regulaory risk assessment is the risk characterization stage, whereby

exposure edimates ae combined with exposureresponse relationships to generate
quantitetive estimates of risk (such as how many individuds may be affected). Regulatory
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rsk assessments are likely to result in different risk edtimates across countries, owing to
differences in exposure patterns and in the dze and characteristics of sendtive populations
and those at specid risk.

It is important to recognize that there are many uncertainties at each stage of a regulatory risk
assessment. The results of sendtivity and uncertainty andyses should be presented so as to
characterize the impact of mgor uncertainties on the risk estimates. In addition, the methods
used to conduct the risk assessments should be clearly described and the limitations and
caveats associated with the analysis should be discussed.

Acceptability of risk

The role of a regulatory risk assessment in developing standards may differ from country to
country, owing to differences in the legd framework and availability of information. Also,
the degree of acceptability of risk may vary between countries because of differences in
socid norms, degree of adversty and risk perception among the general population and
various dtekeholders. How the risks associated with ar pollution compare with those from
other pollution sources or human activities may aso influence risk acceptability.

In the absence of clearly identified thresholds for hedth effects for some pollutants, the
sdlection of a standard that provides adequate protection of public heath requires an exercise
of informed judgement by the regulator. The acceptability of the risks and, therefore, the
sandard sdected will depend on the effect, on the expected incidence and severity of the
potentid effects, on the sze of the population at risk, and on the degree of scientific certainty
that the effects will occur a any given leve of pollution. For example, if a suspected hedth
effect is severe and the Sze of the population at risk is large, a more cautious gpproach would
be appropriate than if the effect were less troubling or if the exposed population were smal.

Cost—benefit analysis

Two comprehensve techniques provide a framework for comparing monetarized costs and
benefits of implementing legidation or policy: cod—effectiveness anadyss and cost—benefit
andyss. Thee two techniques differ in ther treetment of benefits. In cost—benefit andyss,
cogs and benefits (for example, avoided harm, injury or damage) of implemented control
measures are compared using monetary vaues. In cost—effectiveness andyss, the costs of
control measures are reported in quantitative terms, such as cost per ton of pollutant or cost
per exposure unit. That is, the benefits are described in ther own physica, chemica or
biologicd terms, such as reduced concentrations or emissons, or avoided cases of illness,
crop losses or damage to ecosystems.

Analysis of control measures to reduce ambient pollutant levels

Control measures to reduce emissons of many ar pollutants ae known. Direct control
measures a the source are readily expressed in monetary terms. Indirect control measures,
such as dternative traffic plans or changes in public behaviour, may not dl be measurable in
monetary terms but their impact should be understood. Effective control measures should be
designed to dedl with secondary as well as primary pollutants.

Codt identification should include cogs of investment, operation and maintenance, both for

the present and for the future. Unforeseen effects, technica innovations and developments,
and indirect costs arisng during implementation of the regulation are additiond complicating
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factors. Cost estimates derived in one geographica area may not be generdly trandferable to
other areas.

Air quaity assessment has to provide informetion about expected ar qudity, both with and
without implementation of control measures. Typicdly, the assessment will be based on a
combination of ar quaity monitoring data and disperson moddling. These two assessment
methods are complementary, and must be seen as equdly important inputs to the assessment
process.

For the assessment, severa types of data have to be acquired:

*  measured concentrations for relevant averaging times (hourly, daily, seasond) with
information on Ste classfication;

*  emisson datafrom dl sgnificant sources, including emisson conditions (such as
gack height) and with sufficient information on spatid and tempord variaion; and
meteorologica and topographical data relevant to digpersion of the emissons.

Defining the scope and quantifying the benefits

The ar qudity guiddines are based on hedth and ecosysem endpoints determined by
consensus. This does not imply that other effects on hedth and the ecosystem that were not
congdered in the guiddines may not occur or are unimportant. After assessng the locd
gtuation, other hedth and ecosystem-related benefit categories should be consdered in the
andyss.

It is a difficult and comprehensve task to quantify the benefit categories included in a cost—
benefit analyss. Some indicators of morbidity, such as the use of medication, the number of
hospitd admissons or work days logt, can be quantified. Other effects, such as premature
death or excess mortdity, present more difficult problems. Wdlbeing, the quality of life or
the vdue of ecosysems may be very difficult to express in monetary terms. In different
countries, vaues assgned to benefit categories might differ subgstantidly owing to different
culturd atitudes. Despite these uncertainties, it is better to include as many of the reevant
benefit categories as possble, even if the economic assessment is uncertain or ambiguous. A
clear understanding of the way in which the economic assessment has been underteken is
important and should be reported.

Comparison of benefits with and without control actions

This gep involves combining the information on exposure-response relaionships with that
on ar qudity assessment, and gpplying the combined information to the population at risk.
Additiond data needed in this sep include specification of the population a risk, and
determination of the prevalence of the different hedth effectsin the population at risk.

Comparison of costs and benefits

Monetay vduation of control actions and of hedth and environmentd effects may be
different in concept and vary subgtantidly from country to country. In addition to variations
in assessing codts, the reative vaue of benefit categories, such as benefits to hedth or
building materids, will vary. Thus, the result of comparing costs and benefits in two areas
with otherwise Smilar conditions may differ sgnificantly.
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The measures taken to reduce one pollutant may increase or decrease the concentration of
other pollutants. These additiond effects should be consdered, even if they result from
exposure to pollutants not under congderdion in the primary andyss. Pollutant interactions
pose additional complications. Interaction effects may possbly lead to double counting of
costs, or to disregarding some costlly but necessary action. The same argumentation can be
used when estimating benefits.

Sengitivity and uncertainty analysis

Sengtivity andyds includes comparisons of the results of a paticular cost—benefit andyss
with that of other Sudies recaculation of the whole chan of the andyss usng other
assumptions, or the use of ranges of vaues. Specificdly, a range of vaues may be used, such
as for vaue of datigica life. Knowledge of the costs of control measures tends to be better
developed than thet of the benefits to hedth and ecosystems, and thus costs tend to be more
accurately estimated than benefits. In addition, cods tend to be overestimated and benefits
underestimated. One important reason for underestimating the benefits is not consdering
some important benefit categories because of lack of information. Another reason is the
variability of the databases available for monetary assessment of benefits.

Many uncetanties are connected with the seps of cost—benefit and cost—effectiveness
analyss, such as exposure, exposure—response, control cost estimates and benefits vauation.
The results of sengtivity and uncertainty anayses should be presented s0 as to characterize
the impact of mgor uncertainties on the result of the andyss. In addition, the methods used
to conduct the analyss should be clearly described, and the limitations and cavesats associated
with the andysis should be discussed. Trangparency of the andysisis most important.

Involvement of stakeholders and public awareness

The devdopment of dandards should encompass a process involving stakeholders that
ensures, as much as possble, socid equity or farness to dl involved parties. It should dso
provide sufficient information to guarantee underdanding by dtekeholders of the scientific
and economic consequences. A review by dekeholders of the standard-setting process,
initisted a& an early dage, is hepful. Trangparency in the process of moving from ar quality
guiddines to standards helps the public to accept necessary measures.

The participation of dl those affected by the procedure of standard-setting — industry, loca
authorities, nongovernmenta organizations and the genera public — a an ealy stage of
dandard derivation is strongly recommended. If these parties are involved in the process at an
early stage their cooperation is more likely to be dicited.

Raisng public avareness of the hedth and environmentd effects of ar pollution is dso an
important means to obtain public support for necessary control actions, such as with respect
to vehide emissons. Information about the qudity of ar (such as wanings of ar pollution
episodes) and the entalled risks (risk communication) should be published in the media to
keep the public informed.

Implementation

The man objectives of the implementation of ar qudity dandards are (a) to define the
measures needed to achieve the standards, and (b) to establish a suitable regulatory Srategy
and legidative ingrument to achieve this god. Long- as wdl as medium-term goas are likdy
to be needed.
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The implementation process should ensure a mechanism for regular assessment of ar qudity,
st up the abatement drategies, and establish the enforcement regulations. Also, the impact of
control actions should be assessed, both for public hedth and environmenta effects for
exanple by the use of epidemiologica dudies and integrated ecosystems monitoring.
Epidemiological studies of the effects of ar pollutants on hedth should be repeated as control
measures are mplemented. Changes to the mixture of air pollutants and in the compostion of
complex pollutants such as particulate matter may occur, and changes in exposure-response
relationships should be expected.

Assessment of air quality

Air qudity assessment has an important role to play within the implementation of an ar
quaity management drategy. The gods of ar qudity assessment are to provide the ar
quaity management process with relevant data through a proper characterization of the ar
pollution gtuation, usng monitoring and/or moddling programs and projection of future ar
quality associated with dternative drategies. Disperson modds can be used very effectively
in the design of the definitive monitoring network

Monitoring methods

The monitoring method (automatic, semi-automatic or manua) adopted for each pollutant
should be a standard or reference method, or be vdidated against such methods. The full
description of the method should include information on the sampling and andytica method,
on the qudity assurance and qudity control (internal and externa) procedures and on the
methods of data management, including data trestment, Statigticd handling of the data and
data validation procedures.

Quadlity assurance/qudity control procedures are an essentia part of the measurement system,
the am being to reduce and minimize errors in both the ingruments and management of the
networks. These procedures should ensure that air qudity measurements are consstent (and
can be used to give a reliable assessment of ambient air quaity) and harmonized over a scde
aslarge as possible, especidly in the area of the implementation of the standard.

Design of the monitoring network

An ar qudity monitoring network can condst of fixed and/or mobile montoring Sations.
Although such a network is a fundamentd tool for any ar qudity assessment, its limitations
should be borne in mind.

In desgning a monitoring network, a primary requirement is to have information about
emissons from the dominant and/or most important sources of pollutants. Second, a pilot (or
screening) study is needed to gain a good understanding of the geographica digtribution of
pollutants and to identify the areas with the highest concentrations. Such a screening study
can be peformed usng digperson modes, with the emisson inventory as input, combined
with a monitoring study using inexpendgive passve samplersin arather dense network.

The sdection drategy for dte locations generdly varies for different pollutants. The number
and didribution of sampling stes required in any network depend on the area to be covered,
the spatid variability of the emissons being measured, and the purpose for which the data
should be used. Meteorological and topographical conditions as well as the dengty, type and
strength of sources (mobile and stationary) must be considered.
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Different types of monitoring station are likely to be needed to provide data a a regiond or
locd level. In monitoring rurd and urban aress, specific attention should be paid to Stes
affected by defined sources such as traffic and other “hot-spots’. The representativeness of
each dte should be defined and assessed. Micro-scde conditions, including the buildings
aound the dations (dreet canyons), traffic intendty, the heght of the sampling point,
distances to obstacles, and the effects of the local sources must be kept in mind.

Air quality modelling

Air qudity modes are used to edtablish a rdationship between emissons and ar qudity in a
given area, such as a city or region. On the bass of emisson data, of amospheric chemidry,
and of meteorologica, topogrgphica and geographica parameters, modeling gives an
opportunity (a) to caculate the projected concentration or depostion of the pollutants in
regions, and (b) to predict the ar pollution level in those areas where ar sampling is not
performed. Measured concentrations should be used for evauating and vdidating models, or
even as input data These measurements improve the accuracy of the concentrations
cdculated by modds by dlowing refinement and deveopment of the moddling drategies
adopted.

Abatement strategies

Abatement drategies are the set of measures to be taken to reduce pollutant emissons and
therefore to improve ar qudity. Authorities should consider the measures necessary in order
to meat the dandards. An important factor in sdecting abatement Strategies is deciding the
geographica scale of the area(s) that are consdered not to meet the standard(s) and the
geographicd scde of the aea for which control should be applied. In defining the
geographicd scale for abatement drategies, the extent of the transport of pollution from
neighbouring areas should be congdered. This may involve action a supranaiond, nationd,
regiond or locd levels.

Supranationd, nationa, regiond and locd actions form a hierarchy of gpproaches. Action a
the supranationa or nationd leve is likdy to be mogs effective in reducing background levels
of ar palution. Locd ar qudity management measures may be needed to address specific
locd problems, and such measures may need to be implemented urgently to deal with specid
pollution problems. Nationd and supranationa plans should specify the extent of the
reduction in levds of ar pollution that is required and the time-scde for achieving that
reduction.

In addition to the comprehensive programme of emisson control designed to reduce average
pollution levels and the risk of high pollution episodes, short-term actions may be required
for the period when the pollution episodes may occur. Such actions, however, should be
conddered to be gpplicable in a trandtional period only or as a contingency plan. The
objective of measures applied on a larger scde is to minimize the occurrence of locd ar
pollution episodes. A link between control of emissons and ambient ar qudity is required
and may need to be demondrated. Emissonbased air quality standards represent one
possible step in this process.

Enforcement

The government of each country edtablishes the respongbilities for implementing ar qudity
dandards. Responghbilities for overseeing different aspects of compliance can be digtributed
among nationd, regiond and locd governments depending on the levd a which it is
necessary to take action.
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Success in the enforcement of standards is influenced by the technology applied and the
availability of financid resources to indusry and government. Compliance with Standards
may be ensured by various approaches such as adminidtrative pendties or economic
incentives. Sufficient staff and other resources are needed to implement the policy actions
effectivdly.

Periodic reports on compliance and trends in pollutant emissons and concentrations should
be developed and disseminated to he public. These reports should aso predict trends. It is
important that the public be aware of the importance of meteorologica factors in controlling
pollution levels, as these may produce episodes of pollution that are not within the control of
the regulatory authorities.
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