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Summary

Emission Limit Values (ELVs) are used as environmental conditions when the
competent authorities grant an operating permit to a facility. As the Emission Limit
Values quantify the pollutants in terms of both quality and quantity, they can be
measured. Thus, the ELVs are used to acknowledge the presence of a pollutant and to
make it conform to the relevant legislation. The ELVs are defined by taking into
consideration either the environmental prototypes or the Best Available Techniques
(BAT). Usually the ELVs refer to the concentration of pollutants expressed in mass
units per volume of emission or discharge as well as in mass units per one single
product. The ELVs are one of the basic elements of legislation concerning the
environment in many countries. They are also essential for constructing a permitting
procedure and for monitoring the impacts of environmental pollution.

1. Emission or effluent standards

The term pollution refers to any change of a natural environmental system. Pollutants
are defined as substances or energy that, as they are released into the environment,
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cause change in properties, and/or produce damages or malfunctions of the physical or
biological systems of our planet.

Usually the release of pollutants in the working environment are distinguished from
releases to the natural environment, and so they are examined separately. The releases
go to their targets, for example to humans, through many paths. However, one path,
called the critical path, is usually the main one. The critical path is essential to
monitoring and treating pollutants. This does not mean that the other paths are of less
importance. Consequently, all the impacts of a pollutant must be taken into
consideration as a whole. For example, when the pollutant is lead and its target human
health, the concentration of lead in blood is the result of many paths (i.e. the critical
path (atmosphere) and secondary paths such as food).

The path followed by a pollutant or a group of pollutants may point to the possible
levels at which limits aiming at pollution prevention and control may be set. The
approach usually followed to fulfil pollution prevention and control entails measures
aiming at:

e pollutant control at source;
e environmental media (pollutant transfer through the media of air, water, soil), and
e the target.

Measures aiming at prevention and control of pollution at source may be, for example,
the appropriate design of the final product (e.g. catalytic converters in motor cars), the
implementation of Best Available Techniques or Clean Technologies, etc. It may also
be a modern environmental management system, such as ISO 14000, EMAS, Life Cycle
Analysis. The setting of release (emissions, effluents, waste) limits is the measure
usually taken to prevent pollutant emissions or discharges at the time the pollutant
leaves its source. These limits are expressed in terms of legislation stipulating the
amount of pollutant concentrations of flue gases, dispersion, fugitive emissions or
discharges. Furthermore, these limits can be expressed in activity units such as capacity,
production or energy units, or even more generally in terms of danger to the health of
humans or the environment. The emission limit standards usually refer to Best
Available Techniques aiming at an effective treatment of pollution by using some
practical methods. However, during the treatment of releases, emission limits are set
such that they do not cause damage, even when the release continues to disperse into the
environment for a long period of time.

The standards, which refer to the media through which the release is dispersed, are the
Environmental Quality Standards (Ambient Quality Standards). These are closely
related to the emission limits.

Finally, when we refer to the target, which in most cases is the human being, we set
standards for the disposal of a specific release or for other equivalent biological
standards. Disposal limits are imposed for working areas, or other systems or substances
that the systems are in contact with, such as quantity of drinkable water, concentration
of chemicals such as pesticides, additives, etc).
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The biological standards are related to the concentration of pollutants in human blood or
tissue. It is pointed out that polluting releases can also be caused in cases of irregular
production conditions, such as accidents in Seveso (Italy) and Bhopal (India), and wars.
Restrictions or limits are set to eliminate possible impacts from situations like these.

Figure 1 shows the dispersion of pollutants in the environment and the possible points
(e.g. end-of-pipe, certain stage of the manufacturing process) at which emission limits
or equivalent measures could be imposed.
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Figure 1. Pollutant route and positions of setting environmental standards

2. Environmental Quality Objectives (EQO) and Environmental Quality
Standards (EQS)

A fruitful dialogue on pollution among all concerned parties of society should lead to an
environmental quality system that reflects social relations and needs. The fulfilment of
these requirements can be expressed as Environmental Quality Objectives (EQO) to be
achieved within a certain period of time.

The EQOs should be in conformity with both national needs and international
conventions. They should also be flexible enough so as to be implemented on subjects
such as receiving water, the atmosphere and soil, or even the public. In the case of
receiving water, an EQO could include fishery ecosystems, subjects of drinkable or
irrigation water, etc. An EQO concerning the atmosphere could refer to the protection of
public health and environment (e.g. avoiding acid rain, greenhouse effects and reduction
of stratospheric ozone). In the case of soil, an EQO could include several issues of land
use.

Environmental Quality Standards (EQS) must be developed for each substance with
regard to a certain environmental quality objective, based on reliable scientific
information. The EQS should be described in chemical or biological terms and they
should express the maximum environmentally permitted concentration limits of certain
substances (e.g. ozone) or group of substances (e.g. hydrocarbons). When an EQS refers
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to a specific EQO, it is obligatory that the standards for this EQO should not be
exceeded.

The implementation of the set EQS does not refer to an ideal environmental condition.
Instead, it expresses a level of social approval; in other words, a maximum tolerable
environmental impact. An EQS can change over time. It is obvious that the
implementation of more demanding standards will follow the implementation of more
demanding EQOs. Moreover, the EQOs must be revised over time in line with scientific
progress.

3. The setting of Emission or Effluent Limit Values (ELVs)
3.1 Stages of setting ELVs
The two stages usually followed in setting Emission Limit Values are:

e Evaluation and measurement of a pollutant, based on standard determination
methods.

e Comparison between emission levels and the environmental quality standards
for a specific area or receptor. An earlier evaluation of the environmental quality
standards is essential.

Environmental quality standards can be set as legislative limits on pollutant emission.
When the pollution level is over the set environmental quality standards, emission limit
values must be set. These values are frequently used most appropriately to prevent and
control specific pollutants.

Two approaches are followed for establishing ELVs: in the first, the setting of the ELVs
is based on the technology used, as well as the technical and economic status or the
operation. The second approach refers to ELVs based on environmental quality
standards (EQS).

In the first approach, the technological possibilities as well as political, social and
economic conditions dictate the decision to be made for setting limits. Although it
normally results in an achievable implementation, there are certain cases in which the
EQS cannot be followed. Of course, there is always the possibility of revising and
resetting the ELVs. The determination of ELVs based on EQS is acceptable in theory,
but it is used only in combination with the ELVs because of many practical problems.

Special ELVs, valid only for a limited period of time, are set in the case of special
operating conditions such as the initiation of a polluting activity, failure of treatment
systems, etc.

3.2 Relation between emission limit values and best available techniques (BAT)
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In the BAT approach to pollution control, suitable technology is used for achieving a
pre-set environmental target. The technology chosen must be cost-effective with as
large a benefit to cost ratio as possible.

Pollution abatement measures based on BAT form a preventive approach in the sense
that the techniques are evaluated for their capacity to minimise releases to the
environment.

Operation permits are tools with which the competent authorities set environmental
criteria for different industries. These permits include environmental conditions related
to certain ELV for a specific substance or group of substances. When an ELV is not set
at an international level, it must be implemented first by national authorities on the basis
of emission limits that can be achieved through BAT, the environmental quality levels
expressed as EQO, and through the underlying EOS. Additional analysis must be
carried out concerning the effect of emissions on all parts of the environment, including
the environmental impacts of additional energy use.

The BAT approach is a reliable way for establishing emission levels that can be
obtained through good business practices. For a given activity, the set EQOs allow the
competent authorities to decide on the balance between environmental benefit and
operating cost, after having considered the impact of that activity in terms of the
maximum allowable substance concentration in the environment it causes or likely to
cause.

When designing a new installation for a certain activity, the existing environmental
conditions of the chosen area must be considered first. If the BAT ELVs are found
likely to cause pollution levels in excess of the EQS, the ELVs must be made stricter
than those based on BAT ELVs. This means that additional measures must be taken.
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