
UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

ENVIRONMENTAL REGULATIONS AND STANDARD SETTING –  Performance Standards: Establishing Discharge Zones - 
A. Karavanas, M.N. Christolis and N.C. Markatos 

©Encyclopedia of Life Support Systems (EOLSS) 

PERFORMANCE STANDARDS: ESTABLISHING DISCHARGE 
ZONES 
 
A. Karavanas, M.N. Christolis and N.C. Markatos 
National Technical University of Athens, Chemical Engineering Dept. Computational 
Fluid Dynamics Unit,Greece 
 
Keywords: Discharges, Performance Standards, Mixing Zones, Environmental or 
Permit or Discharge Conditions, Environmental Quality Standard (EQS). 
 
Contents 
 
1. Business environmental performance. 
2. Discharges to Water 
3. Legal framework for the prevention of water pollution 
4. Effluent Guidelines and Performance standards 
4.1 Analysis of performance standards 
5. Discharges to the Aquatic Environment 
5.1 Mixing zones in waters and environmental quality standard compliance 
6. Conclusions 
Glossary 
Bibliography 
Biographical Sketches 
 
Summary 
 
Many of the industries produce solids, liquids or gases that must be released to the 
environment (air, water or land), and they can cause serious environmental impacts. The 
permits specify both quality and quantity of substances that can be discharged. These 
permits have many names such as licence, consent, authorization, etc. They also include 
a description of the discharge receptor that can be inland water, the sea, or the ground. 
 
For release into surface waters, such as rivers or the sea, it is necessary to establish a 
zone within which discharges must be limited to the set environmental quality 
standards. As there is a need for limiting pollution discharges to this zone as much as 
possible, the performance standards of the facility (or facilities) concerned must be 
correspondingly strict.  
 
After its establishment (by the permitting system or legislation), the zone can be an 
element of the permit for discharges.  
 
1. Business environmental performance 
 
Many governments have established permitting and controlling systems to prevent 
pollution caused by human activities, especially by industrial facilities. It has been 
established that pollution in industrial areas and regions is caused mainly by the 
activities of major industries, including all types of businesses and enterprises ranging 
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from power stations to sewage works. These have potential for significant 
environmental impact. Legislation in many countries allows their competent authorities 
to grant permits to businesses in order to control the way in which they conduct their 
operations. The purpose of this is to confine the health and environmental impacts of 
such activities within acceptable limits.  
 
In granting permits the authorities usually take into account both costs and benefits. 
They also balance various relevant factors to ensure that the limits, within which an 
industry operates, reflect society's priorities.  
 
Many of the industries produce solids, liquids or gases that must be released to the 
environment (air, water or land), and they may cause serious environmental impacts. 
Known variously as consents, authorizations, licences, etc., the permits specify both 
quality and quantity of substances that can be discharged to the environment. Through 
the permitting process the competent authorities ensure that these substances do not 
have unacceptable environmental or health impacts. In particular, they must not cause 
harm to people, plants or animals either immediately or over time.  
 
Determination of the way in which a given contaminated substance (or substances) is to 
be permitted to be released varies from industry to industry, but it is always based on 
scientific knowledge and understanding. Unfortunately, in many cases relevant 
scientific knowledge is either not available or inadequate, thus necessitating the 
application of the Precautionary Principle. In a nutshell, this principle advocates that 
when there is any doubt about the effects of a certain release, due caution must be 
exercised in deciding to go ahead with that release. Releases are monitored, and their 
quality determined either by automatic instruments or by analysis in a laboratory. When 
the limits set in the formal document (permit, licence, etc.) are exceeded, or when a 
release is made without a permit, the offending industry has to face fines, penalties, or 
any other measures that the competent authorities may impose under the legislation in 
force.   
 
For controlling industries that have the highest potential for causing significant 
pollution to the environment, the competent authorities are increasingly using what is 
known as Integrated Pollution Control (IPC). The IPC requires the authorities to 
consider whether or not the polluting materials, or a combination of such materials, 
should be released to air, water or land in order to minimize the overall effect on the 
environment. Whatever decision is made about the part of the environment into which 
the substances are released, the materials must be as clean as available technology 
allows without entailing excessive costs, and must certainly not cause any harm. To 
improve their environmental performance, facilities are encouraged to use the Best 
Available Techniques and to develop management practices to reduce or eliminate their 
polluting releases.  
 
In the European countries Integrated Pollution Control is replaced by regulations 
implementing the Integrated Pollution Prevention and Control (IPPC) Directive which 
gives importance to pollution at source. The IPPC covers a wider range of industries 
than the IPC and takes into account a wider range of issues, including accidents and 
energy efficiency. Another new set of legal powers covers accidental release of 
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chemicals to the environment, since even at the best regulated sites accidents could still 
occur with serious implications for both population and the environment.  
 
These are the regulations implementing the Control of Major Accident Hazard 
(COMAH) Directive, which is the second EU Directive brought about as a result of the 
Seveso incident. Seveso is a town in northern Italy where a chemical process ran out of 
control leading to an explosion, which released significant quantities of dangerous 
substances, including dioxins, into the environment, causing severe impacts on both 
people and the environment.  
 
These regulations make sure that the risk of a serious accident (such as that in Seveso), 
especially at sites where large quantities of dangerous substances are used or stored, is 
extremely small so that people and the environment are protected.  
 
2. Discharges to Water  
 
Many industries release their discharges mainly to water. They include both sewage 
treatment works and other industries which discharge their liquid effluents to rivers and 
the sea but are not covered by the Integrated Pollution Control provisions.  
 
The EC Urban Waste Water Treatment Directive, which applies to all towns and large 
villages, specifies standards for sewers and stormwater overflows (safety valves, which 
allow stormwater to escape into the environment in very wet weather) as well as for the 
levels of treatment needed before the effluent can be discharged. In addition, major 
improvements to marine sewage discharges had to be made in order to ensure 
compliance with the EU Bathing Waters Directive.  
 
Both businesses and individuals are responsible for complying with environmental 
regulations and for preventing pollution. Many thousands of pollution incidents occur 
each year, originating from factories, farms, transportation and even homes.  
 
Each incident can be an offence and can result in prosecution as well as environmental 
damage. However, most are avoidable, given careful planning of operations, responsible 
waste management and suitable facilities to reduce the risk of spillage, along with 
simple precautions to deal with any spillage if or when it occurs.  
 
Responsible waste management can ensure compliance with the relevant regulations, 
while waste minimization can reduce the amount of waste produced, which in turn 
reduces the risk of environmental damage and the costs of waste disposal.  
 
The guidance notes on IPPC cover either a topic of relevance to many sectors, such as 
oil storage or the use of pressure washers, or are specific to a particular type of site, 
such as schools, vehicle-servicing garages or hospitals.  
 
In general, they are cross-referenced to reduce repetition; the guidance on hospitals, for 
example, refers to the guidance on oil storage and does not repeat it in detail. Therefore, 
there may be a need for several different guidance notes for any one site or operation.  
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