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&ÏÒÅ×ÏÒÄ 

This report is developed as an activity under the Sino-Norwegian cooperation project 
ȰPlanning for cost-effective environmental risk reductionȱȢ Through several examples it  
reviews relevant policies to reduce acute, accumulated and regional environmental risks 
in the EU and the US, and potential lessons for China are proposed.  

The target audience for the report is our colleagues at provincial and city environmental 
protection bureaus (EPBs) and their associated research institutes for prevention of, and 
emergency response to environmental risk. In particular , the project cooperates with 
the EPBs of Jiangsu Province, Guizhou Province and the cities of Anshun (Guizhou) and 
Tongling (Anhui). Colleagues at Ministry of Environmental Protection (MEP) may also 
find the report useful for their work . Being a long text the report is meant for reference 
purposes and for readers interested in particular topic. The executive summary points 
to similarities and draw general inferences.   

Vista Analysis has been main responsible for the report , and our partners at the Chinese 
Academy of Environmental Planning, led by Ms. Yu Fang and Mr. Cao Guozhi, have 
contributed with valuable inputs to previous drafts. 

We sincerely thank all who has contributed to the report.  

The report was finalized in 2014.  

9 mai 2015 

Haakon Vennemo 

Project leader 
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Executive Summary  

Abstract  

We review relevant policies to reduce acute, accumulated and regional environmental risks 
in the EU and the US. Potential lessons for China are proposed. We note that Western 
countries over the years have reduced a number of environmental risks considerably, 
initially by applying various command and control policy instruments, and then gradually 
by applying more flexible regulations. We find that many policy initiatives are directed 
towards curbing environmental risks in general, and do not distinguish clearly between the 
various kinds of risks.    

Background  

The Baseline Study of Environment Planning and Risk Management in China (Vista 
Analysis report 2013/37) reveals that the environmental policy in China is currently in a 
phase where basic legislation and principles are in place, but where necessary 
institutional development, baseline data collection, policy and cross-sector 
mainstreaming as well practical application of environmental policy are still at a 
youthful stage. Many practical problems remain for integrated application of high-
quality environmental planning and risk management.  

In the 12th 5-Year Plan (2011-2015), the Chinese government made it a priority to 
ȰÓÔÒÅÎÇÔÈÅÎ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÒÉÓË ÐÒÅÖÅntion and control in key fieldsȱ, and lists risk 
prevention as one of the main tasks of environmental protection.  

Current overall challenges regarding environmental planning and risks management, 
include according to the Baseline Study lack of dissemination and standardization of 
experience and tools for environmental risk planning, lack of overview and risk handling 
capacity on the ground, lack of experience and methods for regional planning to manage 
environmental risk, lack of standardization of practices across different departments 
and regions, and lack of integration of environmental risk principles in relevant laws and 
regulations.  

Current environmental risk management mostly relies on the investigation, 
troubleshooting and regulation of government departments, while enterprises generally 
do not carry out risk management assessments and they often lack competence and 
awareness about the importance of risk management. The situation for enterprises can 
be challenging, as the official targets of environmental risk prevention and control as 
well as the means, are often not clear.  

In this report we intend to show how the EU and the US through practical policies have 
approached the environmental risks caused by various pollutants. China may be 
inspired of and learn from this when improving its policies to reduce environmental 
risk.  

The target audience for the report is our colleagues at provincial and city environmental 
protection bureaus (EPBs) and their associated research institutes for prevention of, and 
emergency response to environmental risk. Being a long text the report is meant for 
reference purposes and for readers interested in particular topics. In this executive 
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summary we point to common themes across the EU and US policies, and give an 
overview over these policies. Chapter 1 gives direction for further reading.  

We divide the environmental risks into three categories, in line with the challenges 
China faces when tackling its environmental problems: 

1. Acute environmental risks and emergency response, i.e. damage and response 
related to emissions/releases caused by sudden and large emissions, sometimes 
caused by accidents 

2. Accumulated  environmental risks, i.e. damages resulting from long-term 
emissions/exposures to a pollutant, also referred to as chronic risk, and  

3. Regional (spatially concentrated) environmental risks, which could be of both 
acute and accumulative type. In areas with several emission sources, multiple 
habitats, substances and endpoints, and generally high concentrations of 
pollutants, the aggregate level of environmental risk may be higher than can be 
deemed from inspection of each source in isolation.  

Principles and approaches  

The environmental problems addressed in the 1970s and 1980s in Western countries 
were mostly caused by high concentrations accumulated over several years. Some acute 
emissions caused by accidents in some plants also contributed to raising awareness. A 
main driver for the development of the environmental policy in the 1970s and 80s was 
public awareness. Some of the main principles behind the policies and approaches in 
Western countries have been: 

¶ The precautionary principle , focusing on reducing the risk for potential 
damages from new releases, e.g. of toxic substances, even if their potential 
damages are not fully understood. 

¶ The substitution principle, stating that a harmful production input or consumer 
product should be substituted with a less harmful one if such exist. 

¶ Right to information,  most information on emissions, local air and water 
quality, contaminated sites etc. is today publicly available. 

¶ The subsidiarity principle  is today a key principle for all policies in the EU, 
ensuring that decisions are taken as near as possible to the citizens affected. 

¶ Fairness and equity  are important in order to ensure broad acceptance for the 
environmental regulations. 

¶ The polluter -pays principle (PPP) , defined as the polluter being responsible for 
paying for the emissions reductions from their own activities. But government 
funding has often been provided for the cleaning up of old, abandoned industry 
sites. 

¶ Cost benefit  considerations,  although formal cost benefit analysis has not 
always been explicitly used. 

Policy approaches are generally based in law, to ensure a solid and lasting foundation of 
the policy. This enables those affected to take the regulator or polluter to court  to 
ensure an impartial judgment of the case, and that a polluter which has violated laws 
will have to pay compensation. The legislation generally does not make any distinction 
between for instance acute and accumulated risks. However, there are in all countries 
special rules on how to control damages from acute accidents if they occur.  
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Designated institutions have been established, staffed with personnel with the necessary 
skills. The one and same institution is usually responsible for handling all three kinds of 
environmental risks. However, there might be special institutions handling the rescue 
and cleaning up from acute emissions to water and soil.   

Most of the policy instruments have been based on command and control . Generally, 
the same policy instruments have been used for all three kinds of environmental risks, 
but there are some examples of how policy instruments could be particularly targeted 
towards one or two types of risk. Over the years more flexible regulations , giving 
plants some more choice on how to reduce emissions, have been introduced. Gradually 
some economic instruments like taxes on emissions and harmful production inputs, 
emissions trading etc. have also been introduced.  

Lessons from the examples in EU and US 

In the following we present best practice examples of how acute, accumulated and 
regional environmental risks have been handled by policies in the EU and the US, see 
table A for an at-the-glance summary. The examples indicate how the principles and 
approaches just outlined have been put to use in the contexts of the individual issue 
areas. Each example also includes a paragraph on lessons that may be of value for China.  

Table A. Overview of policy examples and the types of environmental risk they 
address 

Policy Examples  Acute Risk Accumulated Risk  Regional Risk  
EU Industrial Emissions Directive x x (x) 
EU Water Framework Directive (x) (x) x 
The OSPAR Convention (x) x x 
EU Reach Directive   x x 
EU Seveso Directives x  (x) 
EU Habitats Directive  (x) x 
EU Soil Thematic Strategy  x (x) 
US Superfund  x  
Climate-friendly air quality control   x x 
APELL x  (x) 
Chemical industrial parks x  (x) 
IRBM in the Rhine River (x) (x) x 

 

Regulating industry pollution: the EU Industrial Emissions Directive (IED)   

The Industrial Emissions Directive (IED) shows how EU applies an integrated approach 
to control emissions into air, water and soil, waste management, energy efficiency and 
accident prevention. It  shows the basic approach to regulations of environmental risks 
caused by industrial sources, based on Best Available Techniques (BAT). The 
requirements of ÔÈÅ )%$ $ÉÒÅÃÔÉÖÅ ÒÅÐÒÅÓÅÎÔ ÃÕÒÒÅÎÔ ȰÂÅÓÔ ÐÒÁÃÔÉÃÅȱ ÉÎ ÔÈÅ %5 ÏÎ ÈÏ× ÔÏ 
grant emission permits, what they should contain and how the regulations should be 
monitored and enforced. It should therefore be a lot to learn from the IED for Chinese 
environmental authorities.  

An approach for China could be to start out with the Best Available Techniques 
Reference Documents (BREFs) that the EU has developed for the various industries 
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when deciding what level of emission reductions to impose on industries. The BAT 
specified in the BREFs could be adjusted to local Chinese conditions, taking into account 
issues like what technologies could be available and most suitable, what it would cost to 
replace existing technologies with BAT etc. In this respect it should also be considered if 
ÓÏÍÅ ÓÉÍÐÌÅÒȟ ÐÅÒÈÁÐÓ ÃÈÅÁÐÅÒ ȰÅÎd-ÏÆ ÐÉÐÅȱ ÓÏÌÕÔÉÏÎÓ (i.e. installing cleaning devices) 
could be more cost-effective and yield environmental improvements quicker, compared 
with  changing (larger parts of) the production processes.    

%5ȭÓ 7ÁÔÅÒ &ÒÁÍÅ×ÏÒË $ÉÒÅÃÔÉÖÅ    

The EU Water Framework Directive (WFD) provides the legal framework for all water 
management in the EU. It  contributes to reducing regional environmental risk related to 
water by imposing and monitoring environmental standards and integrated 
management at river basin level. It commits EU member states to achieve the goal of 
good qualitative and quantitative status for all water bodies by 2015. The goal of the 
directive is to prevent further deterioration of aquatic ecology, as well as terrestrial 
ecosystems and wetlands that depend on aquatic ecology, to restore their status as close 
to natural conditions as possible, and to promote long term sustainable water use. It is a 
framework in the sense that it prescribes steps to reach the common goal.   

The EU WFD is an example on how aquatic ecology and water resources are protected 
from environmental and ecological risk, within a framework of regional environmental 
risk assessment and management.  

Since the beginning of the 11th Five-Year Plan (2006-2010) the Chinese Government has 
greatly increased its efforts to improve water management and reduce water pollution, 
but the situation is still very serious in much of the country. The approaches and tools of 
the WFD would need to be used and applied by China in accordance with local 
circumstances, institutional capacities and other factors. While the WFD generally 
speaking is a success by reducing environmental risks related to water significantly in 
the EU, it has also been criticized for being unnecessarily complicated and for setting in 
motion administrative and scientific coordination processes that are time-consuming 
and where the outcome is uncertain. A general advice would be to learn from the best 
practices exemplified by the WFD, but at the same time try to keep things as simple and 
practical as possible in order to reduce bureaucracy and costs.  

In the WFD, the river basin management plan provides the opportunity to assess the 
extent to which measures triggered by other legislation are in fact sufficient to preserve 
aquatic ecology and drinking water sources from accumulated and acute risk. If that is 
not the case, the directive requires the country and river basin authority to close this 
gap with additional measures. By such an approach it is checked whether the 
accumulated effect of environmental legislation related to water actually delivers the 
desired environmental state in the water bodies. Such an assessment of the combined 
effects of environmental and sector legislation related to water in China, would likely 
also reveal gaps and be helpful in order to improve water quality.  

In China responsibilities for dealing with water is split between several agencies within 
government. The framework of integrated river basin management plans provides a 
platform for coordination of efforts between different agencies at central and provincial 
levels, as well as between provinces sharing river basins. The strategy of Integrated 

http://en.wikipedia.org/wiki/European_Union
http://en.wikipedia.org/wiki/Body_of_water
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River Basin Management (IRBM) was incorporateÄ ÉÎÔÏ #ÈÉÎÁȭÓ ςππς 7ÁÔÅÒ ,Á× ÁÎÄ 
subsequently in different development cooperation programs. However, there is still 
substantial room for learning from EU experiences with regards to assessment and 
management of regional environmental risks related to water.   

The OSPAR Convention   

The North Sea is an area of intense human activity putting great pressure on the marine 
environment. Land-based discharges (river input and direct discharge), ocean-based 
discharges (dumping and incineration at sea) and atmospheric deposition have been 
among the major sources of contaminant inputs to the North Sea. Therefore, a set of 
international regulations directed at waste dumping at sea and from land based sources 
have been put in place, most notably being the Convention for the Protection of the 
marine Environment of the North-%ÁÓÔ !ÔÌÁÎÔÉÃ ɉÔÈÅ Ȭ/30!2 #ÏÎÖention'). The 
convention aims to combat marine pollution risk (long-term accumulative pollution as 
well as acute incidences, including both types in specific Marine Protected Areas 
(MPAs)) in the North Sea and the wider North-East Atlantic.  

The OSPAR Convention shows how regional risk (mostly accumulated, but also acute) 
caused by release to water from several countries is handled through a legally binding 
agreement between the countries. 

The Chinese government has made a significant effort in developing legislation for the 
coastal zone, including establishment of jurisdictional and zoning boundaries, and 
allocating use rights for coastal and marine resources. A main priority for China could be 
to enhance enforcement of current regulations, particularly for land-based activities. 
Findings indicating that three-quarters of discharges failed to meet regulatory standards 
during 2004-2012, clearly show a need for a massive upgrade of control and 
enforcement mechanisms.  

Implementation of Marine Protected Areas has been an effective tool in the protection of 
marine waters in the North Sea region with a coverage of 22% within territorial waters, 
and could be further developed in China as the current coverage seems to be fairly low 
(1.3% in 2009). A broader coverage of Marine Protected Areas with appropriate 
monitoring and management systems, along with nationally coordinated actions against 
land-based polluters, may contribute to reversing the negative trend with respect to 
pollution of the Chinese marine waters. 

EU REACH Directive   

REACH (Regulation on Registration, Evaluation, Authorization and Restriction of 
Chemicals) entered into force on 1. June 2007. It is considered by the EU itself as the 
most groundbreaking piece of legislation on safer chemicals in the world, and the most 
complex legislation in EUȭÓ ÈÉÓÔory. 

REACH places the responsibility for safe management of the risks of chemical 
substances on the industry, and ensures that appropriate safety information is provided 
to their users. This should encourage enterprises to apply risk reduction measures from 
an early point in the life cycle of the substance concerned. It  also permit s EU Member 
State competent authorities to re-orient their resources towards evaluating the quality 
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of the information submitted by industry rather than doing risk assessments 
themselves. Furthermore, the EU can target additional measures at highly dangerous 
substances, where there is a need for complementing action at the EU level. 

REACH is an example of how accumulated and regional risk from the production, use 
and disposal of chemicals and of products containing hazardous substances are handled 
by imposing common rules for this in all countries. 

#ÈÉÎÁ ÉÓ ÐÅÒÈÁÐÓ ÔÈÅ ×ÏÒÌÄȭÓ ÌÁÒÇÅÓÔ ÐÒÏÄÕÃÅÒ ÁÎÄ ÕÓÅÒ ÏÆ ÃÈÅÍÉÃÁÌ ÓÕÂÓÔÁÎÃÅÓȢ 4ÈÅÒÅ 
are several regulations in place in China to handle this problem. In 2010 MEP released 
the revised version (the Order No. 7) of the Provisions on Environmental Administrat ion 
of New Chemical Substances, replacing old regulations. This regulation is similar to EU 
REACH and is also known as "China REACH". Under this regulation, companies shall 
submit notification for the new chemicals used as ingredients or intermediates for 
pharmaceuticals, pesticides, veterinary drugs, cosmetics, food additives and feed 
additives etc. There are also other regulation for the production, storage, import, use, 
sales and transport of hazardous chemicals.   

The REACH framework is very comprehensive and requires a lot of knowledge, 
analytical capacity etc. from the industry. We see from Europe that implementing 
REACH requires a lot of time and effort, and it will take many years before it is fully 
implemented. Thus, it would be demanding for Chinese authorities and companies to 
fully implement a scheme similar to REACH. However, Chinese companies exporting 
goods into the EU are already affected by REACH requirements, and have to follow the 
procedures and comply with the requirements if they have products that contain 
potentially harmful substances that have previously not been assessed or authorized by 
the REACH bodies. Thus, many Chinese companies will  over time gain experience with 
the REACH framework, which could eventually make it easier for China to implement a 
similar scheme. An option for China could be, at least in an interim period, to adopt the 
outcome from the REACH processes in the EU, allowing the use of all substances that are 
authorized through the REACH process.  

EU: The Seveso Directives   

The 1976 Seveso accident in Italy spurred EU legislation aimed at prevention and 
control of the risks of major accidents in the ÃÈÅÍÉÃÁÌ ÉÎÄÕÓÔÒÙȢ 4ÈÅ ÒÅÓÕÌÔÉÎÇ Ȱ3ÅÖÅÓÏȱ 
directives now apply to around 10 000 industrial establishments using or storing 
dangerous substances in large quantities. The Seveso directives aim to minimize 
consequences for the environment and at the same time regulate the protection of 
employees of a company as well as people in close proximity to a chemical plant if an 
accident happens.  

The directives oblige member states to facilitate that industry operators have systems in 
place to prevent major accidents. Operators that handle dangerous substances above 
certain thresholds are obliged to regularly inform the public likely to be affected by an 
accident. The operators should provide safety reports, a safety management system and 
an internal emergency plan. Member States must ensure that emergency plans are 
established for the surrounding areas and that mitigation actions are planned. These 
objectives should also be taken into account in land-use planning. The legislation 
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constitutes a tiered approach to the level of controls. The larger the quantities of 
dangerous substances present within an establishment, the stricter the rules.   

The Seveso directives are examples on how acute risks (and to some extent regional 
risks) from accidents in industry plants are reduced by requiring them to have safety 
management systems and internal emergency plans etc.  

A lesson from the EU experience is the importance of providing guidelines to local 
planners with respect to risk assessment in land-use planning. Such guidelines should 
include methods for assessing the requirements for safety distances, which usually need 
to be adjusted to local conditions. The guidelines could be applied when new industry 
plants are considered, but could also be useful in cases when existing industries are 
(too) close to residential areas and the relocation of either the industry plant or the 
residents is considered. This is particularly important in many Chinese settings where 
urbanization is rapid and residential areas are expanding into new territories. 

Central authorities (for instance MEP) should establish the overall guidelines for this 
land-use safety planning and emergency preparedness. The implementation of the 
guidelines should most likely be the responsibility of local authorities, which is the case 
under the Seveso directives.  Also, the evaluation and revisions of the Seveso directives 
have in particular revealed the need for: i) Focusing on safety management systems for 
whole establishments instead of technical units within an establishment, ii) Fixed time 
limits for most of the actions required by the legislation as well as penalties in the event 
of noncompliance, and iii) Exchange of information across member state borders (i.e. 
provinces) to avoid and minimize domino effects in the event of a major accident. 

The EU Habitats Directive   

The Habitats Directive is a key policy tool for reducing and managing regional risk to 
ecology in the EU, and constitutes ÔÈÅ ÕÎÉÏÎȭs main tool for preserving biodiversity and 
follow ing up the Convention on Biological Diversity. The goal of the directive is to 
protect and ensure long-term viability for threatened species and nature types in 
Europe, which are defined as approximately 1,000 species and some 220 habitats that 
are listed in the directive's annexes. The directive sets a common minimum standard for 
protection of the most important European species and habitats, and it includes a legal 
obligation for all EU Member States to ensure their survival through a network of 
protected areas (called Natura 2000) and relevant measures throughout EU territory.  

The EU Habitats Directive shows how imposing an ecological red line for preserving 
biodiversity in the EU contributes to reducing the ecological risk related to a decline in 
biodiversity and loss of species, based on regional risk assessment and management.  

China is among the 12 mega-biodiverse countries in the world, and clearly one of the 
most important countries globally for conservation of biodiversity. China is a signatory 
to the international Convention on Biological Diversity. Despite some positive trends 
such as growth in forest cover, many natural areas, habitats and species in China are 
threatened. To ensure basic ecological protection tÈÅ ÎÅÅÄ ÆÏÒ ÁÎ ȰÅÃÏÌÏÇÉÃÁÌ ÒÅÄ ÌÉÎÅȱ 
has recently been stressed.  
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The Habitats Directive would seem to contain a number of features that are relevant for 
China: i) The Habitats Directive provides an example of how an ecological red line can be 
established and implemented through a strictly scientific approach and a process of 
international or regional cooperation, ii) It provides a methodology for assessing the 
necessary scale of protection of species and habitats at a geographical level relevant for 
biodiversity , and iii) it ensures a system for monitoring and for regular reporting on the 
status of the most threatened species and habitats. In the EU it has been important to 
have the EU Commission as a watchdog ensuring that Member States fulfill their 
obligations, and a similar role is likely needed from the central level in China versus the 
provinces. 

EU Soil Thematic Strategy    

Different EU policies for water, waste, chemicals, industrial pollution prevention, nature 
protection, pesticides and agriculture are contributing to soil protection. However, as 
these policies have other aims as well, they are not sufficient to ensure an adequate level 
of protection for all soil in Europe. Therefore, the European Commission in 2006 
adopted a Soil Thematic Strategy and a proposal for a Soil Framework Directive (still not 
formally adopted). This recognizes eight major threats: soil erosion, decline of soil 
organic matter, soil contamination, loss of soil biodiversity, salinization, compaction, soil 
sealing and landslides. The EU Commission has in recent years supported initiatives 
raising awareness of the importance of soil as a limited resource, as well as research and 
monitoring projects. The objective of soil protection is also increasingly integrated into 
ÏÔÈÅÒ %5 ÐÏÌÉÃÉÅÓȟ ÉÎÃÌÕÄÉÎÇ ÁÇÒÉÃÕÌÔÕÒÅ ÁÎÄ ÒÕÒÁÌ ÄÅÖÅÌÏÐÍÅÎÔȢ !ÒÏÕÎÄ ΌσȢρ ÂÉÌÌÉÏÎ ÈÁÓ 
been allocated to the rehabilitation of industrial sites and contaminated land as part of 
the Cohesion Policy for the period 2007-2013.  

EU Soils Thematic Strategy shows how the EU attempts to reduce accumulated risks 
caused by release of harmful substances.   

A report issued jointly by the Chinese MEP and the Ministry of Land and Resources 
found that nearly one-fifth of the farming land in China is polluted. The main pollution 
source is industrial and agricultural activity , particularly irrigation by polluted w ater, 
the improper use of fertilizers and pesticides and the development of livestock breeding. 
Given the severe situation for soil pollution in China, especially regarding agricultural 
soil, there is a strong need to strengthen mitigation policies. In the EU one so far has 
relied on the policies for other sectors when it comes to protecting soils. These policies 
are, however, not effective in cases where there is a need to remediate already 
contaminated land. Substantive resources have therefore been allocated to 
rehabilitation of polluted soil. Due to the potentially very large cost of cleaning up 
ÈÅÁÖÉÌÙ ÐÏÌÌÕÔÅÄ ÓÉÔÅÓȟ #ÈÉÎÁ ÍÁÙ ÌÏÏË ÉÎÔÏ ÔÈÅ ȬÆÉÔÎÅÓÓ ÆÏÒ ÕÓÅȭ-approach applied in the 
EU, as a first step to protect human health and environment from the effects of soil 
pollution. This would imply, inter alia, that food production should not take place on 
polluted soils.  

US Superfund   

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA, 
or Superfund) was enacted in 1980 in the US (with amendments in 1984 and 1986) to 
assist in the cleanup of abandoned hazardous waste disposal sites. Superfund is an 
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environmental program established to address cleaning of abandoned sites  
contaminated with hazardous substances, as well as "pollutants or contaminants" which 
are defined more broadly. It allows the Environmental Protection Agency (EPA) to 
identify parties responsible for the hazardous substances releases and compel those 
parties to clean up the sites, or EPA may clean up itself using the Superfund (a trust 
fund) and eventually claim cost recover from responsible parties. 

The Superfund example shows how accumulated risk has been handled when caused 
wholly or partly by releases from abandoned industry sites. 

China's rapid urbanization has resulted in the need to redevelop land once occupied by 
industries that sat on the cities' perimeters decades ago. Such sites are often heavily 
contaminated because pollutants leaked into the soil during previous production 
processes and because hazardous wastes weren't handled properly. Experts estimate 
that contaminated industrial sites in the country number 300,000 to 600,000. MEP in 
2014 released five official guidance documents on contaminated sites remediation, 
including the investigation phase, monitoring, risk assessment and remediation 
technologies. These are built on experiences learnt from the US Superfund and Chinese 
practices. We still see several potential lessons for China from the US Superfund scheme, 
including: i) Apply a stepwise approach when assessing the sites. It could be cost-
ÅÆÆÅÃÔÉÖÅ ÔÏ ÓÔÁÒÔ ×ÉÔÈ Á ÓÃÒÅÅÎÉÎÇ ÐÒÏÃÅÓÓ ÔÏ ÓÅÅ ÉÆ ÔÈÅ ÃÏÎÔÁÍÉÎÁÔÉÏÎ ÉÓ ȰÌÁÒÇÅ ÅÎÏÕÇÈȱ ÔÏ 
warrant further action , ii) Assess ways of financing the clean-up actions; financing has 
been a major challenge in most countries, iii) Keep it simple. Superfund has over the 
years developed rather comprehensive schemes for analyzing and prioritizing between 
sites. This requires a lot of skills and analyzing capacity. In China, where problems are 
large and priorities are obvious elaborate analysis is not always necessary. iv) Keep an 
eye on lessons learned from US and EU experiences. This could, for example, be related 
to mega-site management strategies, complex groundwater contamination control etc. 
Finally, in light of both Superfund and the EU Soil Thematic Strategy v) There is a need 
for a national law or regulation to control soil pollution in China.  

Preparations for climate-friendly air quality management in the EU and US   

Policies to mitigate climate change and air pollution are often considered in isolation. 
Recent studies have shown that significant benefits can be achieved through integrating 
climate change mitigation and air quality improvement efforts (co-control) . According to 
one study, the benefits may amount to additional CO2 reductions of 15% in Western 
Europe. Much of this is related to decreased coal combustion. Together with selected 
state and local environmental management agencies, the US-EPA is exploring the 
development of so-called comprehensive Air Quality Management Plans (AQMPs).  
These plans will address the control of multiple pollutants and air related 
considerations such as land-use, transportation, energy and climate change.  US-EPA is 
currently working with thre e pilot areas in order to develop a template for co-control 
for US states.   

The co-control example shows how accumulated and regional risks related to air 
pollution and climate change may be handled more cost-effectively by targeting the 
emission sources in an integrated way. 
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Current studies show that in a country like China, where the economy and industries are 
developing rapidly and large investments are geared towards curbing air pollution, it 
may prove costly to disregard the opportunity for co-control  of air pollutants and 
greenhouse gases (GHG). Because China is at a relatively early stage of building its 
environmental regulatory systems, it may in some ways be easier to establish co-control 
mechanisms compared to countries where different governmental institutions have 
long-term regulatory systems and practices.  

Based on international experience, the most important lessons for China include: i) The 
most effective policies are those that affect the root causes of emissions rather than deal 
with them solely through control efforts at the smokestack. This pushes the point of 
regulation further upstream, to where energy is made and consumed. ii) Equally 
important, the price of coal and coal based electricity should increase to reflect its 
pollution and to let the polluter pay. iii) Recently, the US and Europe have adopted 
integrated multi -pollutant approaches that address pollutants like particulate matter 
(PM), NOX, SO2, mercury, and, increasingly, CO2. These approaches encourage industry to 
develop long-term financial and environmental plans to optimize investment in 
pollution control equipment. Such an approach offers better planning, greater certainty, 
lower cost, and more environmental benefit per yuan invested.   

APELL ɀ Awareness and Preparedness for Emergencies at Local Level    

APELL is part of a broad cleaner and safer production programme that UNEP has 
launched with the objective of promoting worldwide sustainable production and 
consumption patterns. The strategy of the APELL approach is to identify and create 
awareness of risks in an industrialized community, to initiate measures for risk 
reduction and mitigation, and to develop coordinated preparedness between the 
industry, the local authorities and the local population. Because the risks, capabilities, 
stakeholders and regulatory situation of a community will vary from place to place, the 
process is designed to be adaptable to local conditions. While most industrial accidents 
can be contained within the boundaries of the industrial plant, there will be cases where 
impacts extend beyond and affect the plant neighborhood. In the worst case, cascade 
(domino) effects, where an accident in one facility damages an adjacent facility, causing 
a loss of containment and additional accidents, can have devastating impacts in a 
broader area. Often, the actions of the first responders to the emergency are of crucial 
importance for the final extent and severity of the emergency.  

APELL is an example of a tool for bringing people together to allow effective 
communication about risks and emergency response, and to prepare measures to 
respond and control emergencies to reduce primarily acute but also to some extent 
regional risk.   

In China, the frequency of sudden environmental pollution accidents has increased with 
development, regional industrialization and urbanization. Recognizing the need for 
improvement, the Chinese government is introducing new environmental management 
tools, and Chinese industrial estates are exploring various tools as a means to mitigate 
environmental factors. Policy directives in China now encourage companies to 
individually tackle environmental management by implementing systems such as ISO 
14001 Environmental Management Systems and procedures for cleaner production. A 
pilot project under the APELL programme was implemented in Yangtze River 
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International Chemical Industry Park in 2010 in Zhangjiagang City, Jiangsu province, 
containing more than 80 companies. This project and similar projects in other countries 
may provide useful experiences for a potential scale-up of the programme in China.   

Chemical industrial parks   

A chemical park could be defined as a site accommodating several chemical companies 
which are legally separate entities. The infrastructure and a variable range of services 
are provided by the largest chemical company on the site (the major user) or by one (or 
more) independent infrastructure companies. A chemical park is similar to an industry 
park, but an industry park also consists of companies from other industry sectors. 
Chemical industry parks are common in many European countries, and are examples of 
how Seveso directive requirements are translated into internal systems and guidelines 
in parks to reduce acute and to some extent regional risks. 

China has for many years been embracing the idea of industrial parks in general and 
chemical parks in particular, and a growing number of new chemical parks are being set 
up. As the evidence from such parks in Europe proves, the parks may be able to balance 
both economic development and environmental protection.   

However, there might be some challenges in organizing these parks when it comes to 
taking care of environment, health and safety issues. A particular  challenge in Europe 
has been that the regulations are focusing on traditional industry sites, and are generally 
not targeted at regulating industry parks. Even if the regulatory approach in China may 
be different, there should be some lessons to learn from the European experiences, 
including: i) Ensure that comprehensive risk assessments are carried out, ii) Ensure 
clear rules and responsibilities for safety and emergency management, iii) Ensure 
sufficient internal emergency preparedness to mitigate damages from accidents, iv)  
Ensure safety distances to residential areas.  

Integrated River Basin Management (IRBM) in the transnational Rhine River Basin   

The Rhine is one of the most important rivers in Europe, and is a vital waterway 
carrying trade and goods from the North Sea and deep into the centre of the European 
continent. For many years the Rhine was known as the sewer of Europe, due to heavy 
industrial pollution. A fire and chemical spill near Basel in Switzerland in 1986 
practically killed all life and threatened drinking water sources along the Rhine right 
downstream to the Netherlands. The incident triggered the Rhine Action Programme for 
cleaning up the river and one of the first priorities was the handling of dangerous 
substances which might get into water bodies, as well as the security of industrial plants.   

The example of IRBM in the Rhine River Basin shows how a management plan among 
several countries contribute to managing and reducing regional risk from release of 
harmful substances into a river. Environmental risk management at a regional level, in 
the form of integrated river basin management, involves a shift in mindset, from 
focusing on using water locally to managing water resources at a river basin level to 
balance environmental, social and economic priorities.  

As an effect of the intense industrialization process in China, the environmental status of 
Chinese rivers does not currently meet the requirements for sustainable development 
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and the situation resembles the situation in European rivers in the 1970s and 1980s. 
Since 2002, the principle of integrated water management has been recognized in 
#ÈÉÎÁȭÓ ×ÁÔÅÒ ÌÁ×ȟ ÂÕÔ ÔÏ ÒÅÁÌÉÚÅ ÓÕÃÈ ÍÁÎÁÇÅÍÅÎÔ ÏÎ ÔÈÅ ÇÒÏÕÎÄ ÔÁËÅÓ ÔÉÍÅȢ Since the 
10th five year period 2001-2005, MEP also began to formulate and implement pollution 
control plans for key basins. 

Based on the experience from the Rhine river basin, a generic set of recommendations 
can be provided for regional environmental risk assessments related to water, including: 
i) Make an inventory of the baseline situation for environmental risk, including emission 
pathways and current water use, at a sub-regional/provincial level and river basin level, 
ii) Make a register of priority areas, such as environmental protection areas and 
drinking water sources, at sub-basin/provincial level and river basin level, iii) Set 
environmental targets for water bodies based on the typologies of water bodies, iv) 
Assess the effect of current legislation and measures, and identify gaps between current 
measures and environmental targets, v) Identify measures that need to be carried out at 
river basin and sub-river basin levels to tackle accumulated as well as acute risk, design 
a cost-effective program of measures in dialogue with major stakeholders, and set up 
coordination mechanisms, and vi) Keep the process open and transparent, with all data 
made available to the public, and carry out a program of soft measures at all levels to 
develop common understanding and awareness.    

Decreased exposure to hazardous pollutants in the EU: how did it happen?   

The early warnings of the environmental impacts of production and use of industrial and 
man-made chemicals, including persistent organic pollutants (POPs), came from 
observations from aquatic ecosystems in the 1950s and 1960s. One of the first major 
responses to this was the Helsinki Convention signed in 1974, which focused on the 
prevention and elimination of hazardous chemicals in the Baltic Sea. Since then, 
legislation and policies have been put in place to address the use of hazardous 
substances, their release to Europe's environment, their levels within aquatic and 
terrestrial environments, and their adverse impacts.   

EU legislation has led to documented reductions in the emissions of and exposure to 
many well-known hazardous substances to air and water in Europe. The policies and 
measures used encompass product substitution, restrictions on marketing and use, the 
setting of emissions and environmental quality standards and monitoring according to 
these standards, requirements to demonstrate the implementation of clean production 
processes and best available techniques in applications for industrial permits, fiscal 
instruments and actions to raise public awareness. Part of the legislation targets the risk 
management of chemicals as such (production, handling, disposal etc.), whereas other 
legislation focuses on the environmental quality in order to ensure that pollution does 
not lead to adverse effects on humans and environment. 

The policies and legislation, of which we have provided examples, shows how EU has 
managed to reduce the exposure to hazardous pollutants to reduce environmental risk.   

A core lesson for China from the EU experience is the usefulness of long-term programs 
to monitor the burden of hazardous pollutants in the various environmental 
compartments and in biota. Reliable data on emissions enables design of science-based 
policies and realistic targets. Interplay with the public is also crucial: In many cases, EU 
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citizens, e.g. through NGOs, have pushed governments to implement stricter rules. 
Media, often made aware of critical issues by NGOs, may also play an important role to 
alert the public and thereby push policy makers.   

EU legislation within the field of hazardous pollutants is in many ways a patchwork of 
legislative and other instruments, which over the years has been gradually integrated 
and streamlined. As China is building up its own tools and mechanisms for abating 
hazardous and often trans-boundary long-range pollution, it should strive to avoid 
geographical overlap and duplication of responsibility, while allowing for input and 
suggestions from all relevant stakeholders. While the primary focus in the near-term in 
China is likely to be the well-known environmental threats, emerging issues should be 
prevented from becoming future traditional environmental threats. Endocrine 
disruption is a challenge that must be addressed in ways that take into account the rapid 
advances in knowledge about this type of environmental risk. Overuse and misuse of 
pesticides have become a major problem globally, especially in developing countries like 
China, which increase environmental and health risks.     

 

 



Tackling environmental risks with environmental planning: international experiences 
 

Vista Analyse AS 20 

1 LƴǘǊƻŘǳŎǘƛƻƴ 

In this chapter we present an introduction to how the EU countries and the US have 
approached environmental risks in order to reduce the potential damage on human 
health and ecology. The chapter contains definitions of environmental risk, and presents 
an introduction to the principles behind the policy frameworks in the EU and the US. The 
chapter is meant to be both an introduction to the examples (case studies) in the 
following chapters and a summary of the main issues in the examples.    

׃ױ ᵥ ⁞ץ ֲ ẫ

Ȃ ӈ̆׃ ԅ ↕Ȃ

׃ ₃ Ҭ ᶛ̂ ᶛ ̃̆ ᶛҬ ῏ Ȃ 

1.1 Three categories of environmental risks ҈ҩ ≢ 

In this report we divide the environmental risks into the following three categories, in 
line with the primary challenges China faces when tackling its environmental problems: 

Ҭ̆ ױ Ҭ ҳ Һ №ҹ

Ҋ҈ҩץ ≢̔ 

4. Acute environmental risks and emergency response, i.e. damages and response 
related to emissions/releases caused by sudden, large emissions sometimes 
caused by accidents 

̆ Ԋ

ҍ ῏ Ȃ 
5. Accumulated  environmental risks, i.e. damages resulting from long-term 

emissions/exposures to a pollutant, also referred toas chronic risk, and  
̆ / ̆ ҹ

ץ̆  
6. Spatially concentrated  (regional) environmental risks in specificareas (small or 

large), which could be of both acute and accumulative type. 
̂ ̃ῤ ̂ ̃ ̆

Ԋᴆ ̆Ӟ Ȃ 

Whereas the two first categories refer to the temporal distribution of the risks, the third 
refers to the spatial distribution.  

╠ң № ̆ ҈ ↕ № Ȃ 

The differences between acute and accumulated environmental risks are not always 
distinct. For instance, if the accumulated concentration of a pollutant in an area is very 
high on a more permanent basis, rather small increases in the emissions could cause 
acute risk. Also, if an acute emission or release continues over a longer period, it may 
become an accumulated risk. Often, the three types of risk of an emission or release are 
correlated. Still, it is useful to distinguish between them. Below these risks are further 
described. 
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ҍ ≢ Ҍ Ȃᶛ ̆ ѿ

ҌҊ̆ Ӈ ᶏ Ӟᴪ

Ȃ ̆ ̆↕ ᴪ Ȃ

҈ ԑ῏ Ȃ ̆ ױ № ׅ Ȃ

Ҋ ѿ ҈ Ȃ 

1.1.1 Acute environmental risks  

Acute environmental risks are risks to human health and/or ecology (i.e. plants, wildlife 
etc.) from sudden and often unexpected increases in emissions to air or release to water 
or soil of harmful substances. These could for instance be emissions to air of PM and 
other traditional pollutants, and releases of various toxic substances to air and water. 
There are numerous examples of acute emission episodes to air, both in China and 
elsewhere, where sudden and large increases in traditional pollutions and/or toxic 
substances cause high and immediate harm to human health, and premature death. 
Similarly, releases of toxic substances to water may poison the water, which cannot be 
used as a drinking water source for months and years, and which cause great damage to 
aquatic life and/or  other marine life.   

⌠ ⌠ Ҭ ⱴ

ֲ ẫ / ̂ ȁ ̃ Ȃᶛ ̆ ֓

̂PM̃ ῒזᴰ ץ̆ Ҭ

ȂҬ ῒז Ԋᴆ ᶛȂ ֓ ᶛҬ̆ᴰ

/ ⱴ̆ ֲ ẫ ̆

֙Ȃ ̆ ⌠ ҬӞᴪ ᵣ̆ץ ᵣ₃ҩ ₃ Ҍ

ᵬ ̆ ғ / Ȃ 

Normally, to cause significant harm these emissions or releases will have to be of a 
certain magnitude. Relatively small acute emissions or releases, how unexpected they 
might be, are not necessarily damaging to health and ecology. The damage caused by an 
acute emission/release will sometimes depend on the background concentration of the 
pollutant in the recipient (i.e. the local area). For instance, the damage done by 
outbreaks of extreme air pollution depends on the background concentration level and 
the long-term, accumulated exposure it entails.  For many highly toxic substances the 
background concentrations are not that important for the damage, since the release 
could anyway cause great damage.  

’Ҋ̆ ⌠ѿ ᴪ Ȃ

Ӈ ӞҌѿ ᴪ ẫ Ȃ /

ᴪ ‗ԍ ᵣ̂ ̃Ҭ Ȃᶛ ̆

‗ԍ ῒ Ȃ ԍ ▲

̆ ԍ Ҍ ̆ ҹ Ӟᴪ

Ȃ 

1.1.2 Accumulated environmental risk     

Accumulated environmental risk is a risk to human health and/or ecology from long 
term exposure to enhanced levels of pollutants in air, water or soil. Exposure to 
accumulated pollution is not an accumulated risk by definition. It is the long-term nature 
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of exposure that defines the risk. Generally, pollutants that cause acute risk at a high 
emission/release level will cause accumulated risk at a low emission/release level. 
However, some pollutants which are not very damaging in low concentrations (e.g. SO2) 
may need very high acute emissions to cause significant damages. For such substances 
accumulated risks are usually most important.  By contrast, toxic substances are often 
both acutely risky when emitted over short term and chronically risky when emitted 
over long term.      

ԍ ȁ ҬҌ ֲ

ẫ / Ȃ ӈ̆ ԍ Ҍ Ȃ

ӈ Ȃѿ ̆ /

ᴪ ᵞ / Ȃ ̆ ֓ ᵞ Ҍ

̂ᶛ ԋ ̃̆ ᴪ Ȃ ԍ ̆

Ȃ ӊҊ̆ ̆

Ȃ 

1.1.3 Environmental risks in particular regions (areas) 

̂ ̃  

In areas with several emission sources (i.e. different industries), multiple habitats, 
substances and endpoints present and generally high concentrations of pollutants, the 
aggregate level of environmental risk may be higher than can be deemed from 
inspection of each source in isolation. The different sources could reinforce each other 
and the whole risk could be larger than the sum of the parts. In this case the concept of 
regional environmental risk is useful.  

ҩ ̂ Ҍ ֟ҙ̃̆ ȁ ץ̆

̆ ѿҩ ₮

ȂҌ ԑ ̆ ᵣ ԍ ҩ Ȃ

’Ҋ̆ Ȃ 

Regional environmental risk is also a useful concept for addressing policies and concrete 
measures towards outbreaks of pollution, and emergency response where many 
pollution sources are spatially concentrated, implying a higher risk that pollutants 
exceed threshold levels for effects on human health and the environment. Regional 
environmental risk assessment can be defined as risk assessment which deal with a 
spatial scale that contains multiple habitats with multiple sources of stressors affecting 
multiple endpoints (Xu & Liu 2009).  

In this report examples of handling of regional environmental risk are presented in 
ÃÈÁÐÔÅÒ ςȢς %5ȭÓ 7ÁÔÅÒ &ÒÁÍÅ×ÏÒË $ÉÒÅÃÔÉÖÅȟ ÃÈÁÐÔÅÒ ςȢσȢρ /ÓÐÁÒ #ÏÎÖÅÎÔÉÏÎ ÁÎÄ 
chapter 3.3 Integrated River Basin Management in the Transnational Rhine River Basin, 
see boxes focusing on this in each chapter.  

ԍץҊ ’Ӟ ѿҩ ̔ ҉

̆ ᴪ ṿ ֲ ẫ ̆

└ ΐᵣ Ȃ ᵀ ӈҹ

ᵀ̆ ֓ Ҭ ⱬ ҩ

̂(Xu & Liu 2009̃ Ȃ 
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2.2ȇ Ȉȁ2.3.1ȇOSPARῈפ Ȉ̂ - Ὲ ̃

3.3ȇ Ȉ׃ ԅ ᶛ̆ ῏ԍ

ῤ Ȃ 

1.2 Fundamental principles and approaches in environmental risk policy 

development└ ↕  

In this part we give a brief overview of what principles lie behind the framework 
towards the environmental risk reduction, such as environmental policies and 
environmental regulation, developed in Western countries since the 1970s.  

№ ױ ׃ ↕̆ 20 ҕ 70 ץף

└ Ȃ 

1.2.1 How do you know that something is a problem for health and/or ecology 

ᵥ ԍẫ / ҩ  

The environmental problems addressed the 1970s and 1980s were mostly caused by 
high concentrations accumulated  over several years. Some acute emissions caused by 
accidents in some plants also contributed to raising awareness. The problems of the 
time were visible and there was little need for (advanced) monitoring and analyses to 
verify the challenges. Besides, tools for monitoring and analyses were not as advanced 
as today, and they were costly and not generally available. Later on, it has become more 
common to monitor and analyze potential environmental challenges, both because of 
more advanced and available tools, but also because it is sometimes not immediately 
clear to what extent a challenge or an emission really poses a threat to human health 
and/or ecology.  

Several risk assessment tools and standards have been developed, to assess both 
accumulate and regional risks. See for instance Li et.al. (2014), Hunsaker et. al. (2008) 
and WB (1996).These tools would be helpfulin the identification of priority 
environmental contaminants, as well as priorityareas, to be further assessed. 

20 ҕ 70 ף 80 ף Һ

̆ѿ֓ᴑҙ Ԋ ̆ӞḆ ԅῈᴧ Ȃ

̆ ̂ᾢ ̃ № Ȃ ̆

№ ΐӞҌἝ ᾢ ̆ ғᴇ ̆Ӟ Ȃ ̆

№ ԅ̆ ҹ № ΐ ⱴᾢ ̆ ̆

ғ ҹ ױֲ ԍ ⌠ᵥ ᴪ ֲ ẫ /

Ҍ № Ȃ 

ҹ ᵀ ̆ѿ֓ ᵀ ΐ ‰ └ ₮ Ȃ Li ֲ

̂2014̃ȁ ᾥ̂Hunsaker̃ ֲ̂2008̃ WB̂1996̃ ᶛȂ ֓ ΐ

ѿ ᵀ № Ȃ 

A main driver for the development of the environmental policy in the 1970s and 80s was 
public awareness . People both saw and felt the impacts from bad air and water quality, 
and urged politicians to take actions to improve these. This was followed up by the EU 
through the Public Access to Environmental Information Directive (2003/4/EC), which 
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follows up on the Aarhus Convention (1998) on public access to information. Publi 
awareness is still an important driver today, even if the challenges are not so visible. 
Scientific approaches and analysis are now much more important for the development 
of new policies, and play a key role in cost benefit considerations behind new policy 
initiatives.  

20 ҕ 70 ף 80 Ḇף └ ѿҩҺ Ὲᴧ Ȃֲױ

⌠ ⌠ԅҌ ̆ Ḇ ꜚ

Ȃ ȇ῏ԍῈᴧ Ḥ Ȉ̂2003/4/EC̃פ ᵬ̆

פ ῏ԍ Ὲᴧ Ḥ ȇ Ὲ Ȉ̂1998̃ӊ Ȃ ׂ̆Ὲᴧ

ׅ ѿҩ ꜚ ̆ ᶏ Ҍ Ӈ Ȃ ׂ №

ԍ└ ⱴ ̆ ғ Ҭ ῏ ᵬ Ȃ 

1.2.2 How do you approach an environmental risk problem? 

ᵥ ̙ 

The polluter  is usually responsible  for the collection and submission of data to the 
environmental control authorities. If emissions or conditions in a recipient that could 
indicate that there is an environmental problemare discovered, the authorities would 
normally require that the plant which may have caused the damage make the necessary 
investigation to see if actions are needed. The authorities would often design a 
monitoring and/or investigation program for the plant to carry out. This could contain 
how frequent and what kind of monitoring to carry out, what and how data samples 
from the local recipient should be taken, how they should be analyzed etc. The plant 
would have to carry out and pay for all this (in accordance with the polluter pays 
principle, see below), and eventually hire consultants to help them fulfill the task. If no 
responsible emitter/company can be found, for instance because the plant that initially 
caused the damages is no longer in operation, the authorities will normally ensure that 
these tasks are carried out and eventually also pay for them (e.g. US Superfund). 

̆ ֜ Һ Ȃ ᵣ

’ ץ ̆ Һ ᴪ ᴑҙ

̆ ᴑҙ ꜚȂ Һ ᴪ└ ѿ /

⅞ ᴑҙ Ȃ ⅞ῤ ȁ ῤ ȁ ȁ

ץ̆ № Ȃ ֓ ᵬ ᴑҙ ̆ ᴑҙ ̂

ט ↕̆ Ҋ ̃Ȃ ̆ᴑҙ Ὲ ꜛῒ ᴋⱵȂ

Ҍ⌠ ᴋ /ᴑҙ̆ᶛ ∆ ᴑҙҌῬ ҙ̆ Һ

̆ ғ ט ̂ᶛ Ȃ 

When the results are ready they are submitted to the authorities for consideration and 
eventually follow up through actions to improve the situation.  

‰ ӊ ̆ ֜ Һ ̆ ꜚ ΐᵣ ץ̆

Ȃ 

In chapter 2.1 an overview of how the process of granting emission permits should be 
carried out in the EU countries is presented.      
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2.1 ԅ ᵥ Ȃ 

1.2.3 Underlying principles ↕ 

The first policy attempts were a reaction to existing damage to health and ecology, and 
focus was on cleaning up these by reducing emissions and releases. In recent years the 
precautionary principle  has played an increasingly important role in environmental 
policy. Much resources are now directed towards reducing the risk for potential 
damages from new releases, e.g. of toxic substances. The resources are directed both at 
accumulated/chronic damage from long term release, and on acute damage from short 
term release. The damage potential from these may be unknown, but should be assessed 
scientifically before for instance a product that could cause serious damage is placed on 
the market. When there is uncertainty about the impacts of a new product, the 
uncertainty should benefit nature. This means that actions are taken to limit (eventually 
ban) the use of the new product, even if the potential damage is not fully assessed or 
known, to be sure that no damage occur. The REACH regulation (see chapter 2) is an 
example of the implementation of the precautionary principle.   

∆ ẫ Ạ₮ ̆ ⁞

Ȃ ̆ ↕ Ҭ ᵬ Ȃ ╠

ԍ⁞ Ȃ ֓ ԍ

/ ̆Ӟ ԍ Ȃ

̆ᵖ ╠ ᵀ̆ ҩ

Ҥ ֟ ӊ╠Ȃ ҩ ֟ Ҍ ̆ Ҍ

Ȃ ֟ ῃ ᵀ ̆ҹԅ Ḡ Ҍᴪ

ᴋᵥ ̆ ꜚ └̂ ̃ ֟ ᶏ ȂREACH ̂ 2

̃ ѿҩ ↕ ᶛȂ 

Whether directed at acute, accumulated (chronic)  or regional risk c ost 
benefit considerations  lie behind most of the policy implementation, although formal 
cost benefit analysis has not always been explicitly used. Costs for plants and industries 
have almost always been considered, and generally it seems to us that one has not 
wanted to destroy inÄÕÓÔÒÉÅÓȭ ÃÏÍÐÅÔÉÖÅÎÅÓÓ ÏÒ ÃÁÕÓÅ ÕÎÅÍÐÌÏÙÍÅÎÔ ×ÈÅÎ ÅÍÉÓÓÉÏÎ 
limits or standards have been set. Cost benefit analysis has developed considerably over 
the years, and is today routinely used in many countries when new policies and tools are 
designed.    

Ҍ ȁ ̂ ̃ ̆

ᶭ ̆ Ҍѿ ᶏ № Ȃ ᴑҙ ₃

Ӎ ᴪ ῀ ̆ ғѿ ױ ̆ ԅ ṿ ‰ Ҍױֲ̆

ᴑҙ Ԉⱬ ҙȂ ץ ̆ № ԅ Ȃ ׂ̆

ΐ ᴪ № Ȃ 

The substitution principle  lies behind much of environmental policy, even though this 
may not always be explicitly stated. The idea behind the principle is that a harmful 
production input or consumer product should be substituted with a less harmful one if 
ÓÕÃÈ ÅØÉÓÔȢ Ȱ(ÁÒÍÆÕÌȱ ÉÎ ÔÈÉÓ ÃÁÓÅ ÒÅÆÅÒÓ ÂÏÔÈ ÔÏ ÁÃÕÔÅȟ ÁÃÃÕÍÕÌÁÔÅÄ ÁÎÄ ÒÅÇÉÏÎÁÌ risk. For 
instance, by taxing the use of a harmful substance one gives the user an incentive to use 
a less harmful substance instead. The REACH regulation is an example of the explicit use 
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of the substitution principle, where the regulations state that a harmful product or 
substance should be replaced with a less harmful one if such exist, and the costs are not 
too high. The substitution principle is mostly applied towards hazardous (toxic) or 
unknown chemical substances, rather than to more traditional pollutants.     

ף ↕ └ ᶭ ̆ ѿ ↕ Ҍ ⌠ Ȃ

ף ↕ ̆ ֟ ֟ ̆ף

֟ Ȃ ’Ҋ̆ľ Ŀ ȁ ̆

҈ Ὶ Ȃᶛ ̆ ᶏ ꞉ᶏ ҹᶏ Ȃ

REACH ף ↕ ᶛȂ ̆ ֟

֟ ̆ף ̆ ғ Ҍ Ȃ ף ↕Һ ԍ

̂ ̃ ̆ Ҍ ԍ ᴰ Ȃ 

Right to information  is a key to public participation in shaping environmental policy. 
Today most information on emissions, local air quality (including current concentration 
levels of main pollutants), local water quality, contaminated sites etc. is publicly 
available. Previously there has been some reluctance from industry to publish emission 
data from individual plants. But for instance in EU today key emission data for each 
plant can be found on the E-PRTR website, together with other information. 

ԍῈᴧ ҍ└ ѿҩ῏ Ȃ ╠̆῏ԍ ȁ

̂ Һ ╠ ̃ȁ ȁ Ḥ

Ὲ ᶫ Ȃץ╠ᴑҙҌ Ὲ ҩ≢ Ȃᵖ ╠̆ᶛ ̆ ҩ

Һ ῒזḤ E-PRTR ҉ ⌠Ȃ 

The subsidiarity princi ple  has become a key principle for all policies in the EU. It 
ensures that decisions are taken as closely as possible to the citizens and that constant 
checks are made to verify that action is justified in light of the possibilities available at 
national, regional or local level. It  is defined in Article 5 of the Treaty on the European 
Union, and has become very important when defining whether actions at EU level are 
justified or not. Specifically, it is the principle whereby the EU does not take action 
(except in the areas that fall within its exclusive competence), unless an action at the EU 
level is more effective than action taken at national, regional or local level. It is closely 
bound up with the principle of proportionality , which requires that any EU-level 
action must be limited to what is necessary to achieve the stated objectives. In other 
words, the content and form of the action must be in keeping with the aim pursued. 

↕ ҹ Ҭ ѿ ῏ ↕Ȃ ↕ ḠẠ₮ ‗

̆ ғ ץ̆ ꜚ ȁ ᵬ

Ȃȇ Ȉ 5 ↕ ӈȂ ↕

ꜚ Ȃΐᵣ ̆ ꜚҌ

ȁ ꜚ ̆ ↕Ҍ ꜚ̂ ԅ ԍῒҒ

ⱬӊῤ ӊ ̃Ȃ ↕ҍ ᶛ ↕ ℗ ῏̆ ↕ ꜚ

ԍҹ ꜚȂ ӊ̆ ꜚ ῤ ҍ

ѿ Ȃ 

Fairness and equity  are important to ensure broad acceptance for the environmental 
regulations of acute, accumulated (chronic) and regional environmental risks. This 
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comprises both emission sources and areas, i.e. all sources should be treated equally 
when regulations are implemented. This is often difficult in practice, and it is not always 
agreed on what fairness and equity means. In the early days of environmental policy it 
was common to treat old, existing emission sources more lax than new ones 
ɉȰÇÒÁÎÄÆÁÔÈÅÒÉÎÇȱɊȢ 'ÒÁÎÄÆÁÔÈÅÒÉÎÇ ÉÓ ÎÏÔ Á ÃÏÓÔ ÅÆÆÅÃÔÉÖÅ ÁÐÐÒÏÁÃÈȟ ÁÎÄ the use of 
grandfathering has been reduced  over the years so that today existing and new sources 
are treated more equally than before. A cost effective approach also implies that more 
lax emission standards could be applied for instance in rural areas were relatively few 
people are affected compared with more populous urban areas. This difference in 
standards is not considered fair by all, and has sometimes been disputed.  

Ὲ Ὲ ԍ Ḡ ȁ ̂ ̃ ⌠

Ȃ Ӟ ̆Ӟ ̆

ѿ ֹȂᵖ Ҭ ̆ ғֲױ ԍῈ Ὲ ӈ Ҍ

ѿ Ȃ Ҭ̆ ľ Ⱳ ȁ Ⱳ Ŀ ↕̆

ҹ ̂ľ ↕Ŀ̃Ȃ ↕Ҍ ѿ ↕̆

↕ ᶏ ԅ̆ᶏ ׂ ⌠ ╠ץ Ȃ

↕ ῾ ‰̆ ҹҍֲ ᴧ

̆῾ ֲ Ȃ ‰҉ ≢ ҹ ҌῈ ̆

⌠ Ȃ 

What is an acceptable risk level  could in principle be decided on the basis of cost 
benefit considerations, based on current knowledge about expected short and long term 
damages from long term exposure (accumulated risk ) and probabilities for unexpected 
incidents to happen (acute risk ) and short term damages. But some people are risk 
averse, and want to apply the precautionary principle to a large degree to avoid 
potential, unknown damages from happening. Others may be more risk neutral, 
accepting some risk for instance if the cost of risk reduction is high. Generally, there is a 
tendency that the richer the people/country gets, the higher the valuation of (i.e. desire 
for) environmental risk reduction.             

ָӇ ̆ ↕҉ ᶭץ № ȁ ╠

̂ ̃ ץ Ԋᴆ ̂ ̃

ῒ ԅ Ȃᵖ ֲ ̆ ᾧץ̆↕

ȁ ̕ ֲ Ҭ ̆ ץ ѿ֓ ̆

ᶛ ᵞ ’ҊȂѿ ל ֲ̔ / ̆ ᵞ

ᴇṿ̂ ̃ Ȃ 

1.2.4 What kind of institutional arrangementsare needed? ָӇ └ ̙ 

Environmental policy in Western countries (and in China), whether it is economic 
instruments like taxes and emissions trading, direct regulations of emissions or other 
instruments, is based in law , to ensure a solid and lasting foundation of the policy. This 
is the case for all the three kinds of environmental risks , and the legislation 
generally does not make any distinction between for instance acute and 
accumulat ed risks . However, there are in all countries special rules on how to control  
damages from acute accidents if they occur. Since policy instruments are based in law, 
it is possible for those affected to take the regulator or polluter to court to solve 
disputes, and thus ensure an independent, impartial judgment of the case.       
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ץ̂ Ҭ ̃ ץ ҹ ̆ ֜

ȁ ץ ῒז Ḃץ̆ Ḡ ғ ӄȂ

҈ Ӟ ’̆ᵖ Ҍ №

ҍ Ȃ ̆ ҩ ῏ԍ ᵥ └ Ԋ ≢ Ȃ

ԍ ΐ ץ ҹ ̆ ֲ ץ ҉

‗ ׆̆ Ḡ ᴆ ⌠ Ὲ ∞‗Ȃ 

Efficient  institutions  to handle the environmental policy are needed. They need 
personnel with some skills on (technical) issues like damages on health and ecology 
from various releases to air and water, abatement options, cost benefit analysis, legal 
issues etc. Over the years environmental protection ministries and agencies in the EU 
and the US have built considerable competence in various fields necessary to ensure the 
implementation and administration of environmental policy based on sound and fair 
principles. The one and same institution is usually responsible for handling all the 
three kinds of environmental risks . However, there might be special institutions 
handling the rescue and cleaning up from acute emissions to water and soil .     

Ȃ ֓ ΐ Ҋץ ֲ ̔ ԍ

ҍ ẫ ̂ ̃ ȁ⁞ ȁ № ȁ

Ȃ ̆ Ḡ ԅԅ

ⱬ̆ ֓ ⱬ ԍ Ḡ Ὲ ↕ Ȃ ѿ

ҩ ᵌ ҈ Ȃ ̆ Ғ

ꜚȂ 

1.2.5 How have the abatement actions been funded? ᵥ ⁞ ꜚ ̙ 

Most policies are based on the polluter -pays principle (PPP) , defined as the polluter is 
responsible to pay for the emissions reductions from their own activities. The extended 
definition of the PPP, which also gives the polluter a responsibility to pay for the 
damages of the remaining emissions, has to a very little or no extent been applied. The 
%ÎÖÉÒÏÎÍÅÎÔÁÌ ,ÉÁÂÉÌÉÔÙ $ÉÒÅÃÔÉÖÅ ɉȰ$ÉÒÅÃÔÉÖÅ ÏÎ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÌÉÁÂÉÌÉÔÙ ×ÉÔÈ ÒÅÇÁÒÄ ÔÏ 
ÔÈÅ ÐÒÅÖÅÎÔÉÏÎ ÁÎÄ ÒÅÍÅÄÙÉÎÇ ÏÆ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÄÁÍÁÇÅȱȟ ςππτȾσυȾ%#Ɋȟ ÁÉÍs at giving 
effect to the PPP by imposing liability on businesses for the prevention and remediation 
of environmental damage. This applies particularly to damages and risk from acute 
emissions. Over the years a lot of research has been carried out to assess and valuate in 
economic terms the damages caused by various pollutants, which to some extent is used 
as a basis for taxation of remaining emissions causing accumulated risks .  

ԍ ט ↕̂PPP̃ └ ̆ῒ ӈ ̔ ῒט

ꜚ֟ ⁞ Ȃ PPP ᵈ ӈ̆ ҹ

ט Ȃᵖ ᵈ ӈ ⌠ Ȃȇ ᴋ Ȉפ

̂ľ῏ԍ ḱ ᴋ Ŀ̆2004/35/EC̃פ ᴑҙ

ḱ ᴋ PPPȂ פ ≢ ԍ

Ȃ ԅ ׆ץ̆ ᵀ̆ ѿ

҉ ᵬҹץ ᶭ Ȃ 

Government funding  has been applied for the cleaning up of old, abandoned industry 
sites in several countries, e.g. the US Superfund (see chapter 2).      
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֓ ꜛ ҙ ̆ᶛ ̂

2 Ȃ 

1.2.6 What kind of policy instruments has been used? ԅᵥ ΐ̙ 

At the start of the modern environmental policy era most of the policy instruments 
applied in Western countries were based on command and control . Generally, the 
same policy instruments have been used for all  the three  kinds of environmental 
risks , but as we will see from the examples in the following chapters there are some 
examples of how policy instruments could be particularly targeted towards one or two 
types of risk. In the early days the idea of using other instruments was less developed, 
and it was perceived that direct regulations could ensure swift and efficient reductions 
of emissions. When more experience with these tools was gained, one realized that they 
were giving industry too little flexibility to curb emissions in cost effective ways. Thus, 
more flexible regulations , giving plants some more choice on how to reduce emissions, 
have been introduced. Gradually some economic instruments  like taxes on emissions 
and harmful production inputs, emissions trading etc. have also been introduced. 
However, command and control approaches have remained the core policy instruments 
in the EU towards emissions from industry and most other sources, regulating all the 
three kinds of environmental risks . In the EU, the use of Framework Directives 
specifying both emissions standards and how they should be achieved through for 
instance using Best Available Technology shows that there is still too much inflexibility 
in emissions regulations in many countries.  

ף ῐ ӊ∆̆ ΐ ץ ҹפ

Ȃ ҈ ΐ̆ᵖ ױ ₃

ᶛҬᴪ ⌠ ̆ ֓ ΐ ≢ ѿң Ȃ ֲ ₮

ᶏ ῒז ΐ ױֲ̆ ҹ ץ Ḡ ⁞ Ȃ ԅ ᶏ

֓ ΐ ӊ ױֲ̆ ⌠̆ ץ └ ̆ᴑҙ

֣ Ȃ ̆₮ ԅ ̆ ᴑҙ ⁞

Ȃ Ӟ ῀ԅѿ֓ ΐ̆ ᶏ ֟ ȁ

֜ Ȃ ̆ ׅפ ҙ ῒז

ΐ̆ ҈ Ȃ ȇ Ȉפ ‰

ץ ᵥ ᶏ ᶃ ⌠ ‰ Ạԅ ̆

Ҍ Ȃ 

Standards  have been set more or less through cost benefit considerations, although 
formal cost benefit analysis have seldom been applied. Health and safety considerations 
have played a crucial role, based on scientific knowledge about dose response relations 
etc. On the other hand, the use of Best Available Technology, which was launched by EU 
in the 1990s, has also been an important principle behind the environmental standard 
setting towards industry. 

‰ └ ̆ № Ȃ

╕ ῏ ̆ẫ ῃ ⌠ԅ῏ ᵬ Ȃ ѿ ̆

20 ҕ 90 ף ₮ ᶃ Ӟ └ ҙ ‰ ᶭ

ѿ ↕Ȃ 
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1.2.7 How have the regulations been enforced? ᵥ ̙ 

All companies are responsible  for ensuring compliance with emissions reductions and 
other requirements from the authorities. The ultimate responsible is the CEO of the 
company. Normally, the companies are required to report at least annually to the 
environmental authorities on the development in emissions, concentrations and other 
issues required by their emission permits. Also, the authorities carry out random 
inspections at sites to see if the actual situation is as reported and in compliance with 
the regulations. Serious violations of the regulations could be punished by a fine, jail or 
even temporary closing down of the plant activities if the damages caused are very 
serious. See chapter 2 for an overview of how EU countries are handling control and 
enforcement of regulations.   

ᴑҙ ᴋ Ḡ ῏ ⁞ ῒז Ȃ ֲ ᴑҙ

CEOȂᴑҙ ѿ ’ȁ ץ ᴑҙ

҉ ῒז Ȃ ̆ ῏ ⌠ ̆ ’

ҍ ѿ ץ̆ ȂҤ ᴪ ץ ȁ ӊ⅝̆

Ҥ ̆ ᴪ ץ Ả֟Ȃ῏ԍ ᵥ

̆ 2 Ȃ 

1.3 !ōƻǳǘ ǘƘŜ ŜȄŀƳǇƭŜǎ όάŎŀǎŜ ǎǘǳŘƛŜǎέύ῏ԍ ᶛ̂ľ ᶛ Ŀ̃ 

The main idea with this report is to show how the EU and the US through practical 
policies have approached the environmental risks caused by various pollutants and 
sources that China could be inspired of and learn from when improving its policies to 
reduce environmental risk. However, there are in Western countries no sharp 
distinctions between the various environmental risks  when policies are designed 
and implemented. Thus, most experiences from environmental policies in the EU and the 
US are related to reducing accumulat ed, acute and regional environmental risks . 
Most of the examples from the EU and the US presented in the next chapters are focused 
on such risk reductions. For instance, integrated river basin management (which is 
described in chapters 2.2.1 and 3.3) is a sort of regional environmental risk assessment 
and management, as it deals with a spatial scale that includes multiple habitats with 
multiple sources of many stressors affecting multiple endpoints. There are also some 
policy approaches (e.g. the EU Seveso Directive) that are mainly directed towards one 
type of risk (in this case acute risk).  

Һ ᵥ

̆ ₮ ԍҬ ץ ᵞ ֓ Ṣ ӊ Ȃ

̆ └ ̆ № Ȃ ̆

ҍ ᵞ ȁ ῏Ȃ ₃ ᶫ

ᶛ ᶷ ԍ ֓ ᵞȂᶛ ̆ ̂ 2.2.1

3.3 ᴪ׃ ̃ ѿ ᵀ ̆

ᵀ ̆ ֓ Ҭᴧ ⱬ ҩ ȂӞ ѿ֓

̂ᶛ Seveso Һ̃פ ѿ ̆ Ȃ 

The departure for choosing the examples has been some of the main environmental risk 
challenges China in general and the pilot areas in particular are facing. The project team 
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ÈÁÓ ÐÕÔ ÇÒÅÁÔ ÅÍÐÈÁÓÉÓ ÉÎ ÆÉÎÄÉÎÇ ÒÅÌÅÖÁÎÔ ÅØÁÍÐÌÅÓ ÒÅÐÒÅÓÅÎÔÉÎÇ ȰÂÅÓÔ ÉÎÔÅÒÎÁÔÉÏÎÁÌ 
ÐÒÁÃÔÉÃÅȱ ÔÈÁÔ ÁÒÅ ÒÅÌÅÖÁÎÔ ÆÏÒ #ÈÉÎÁ ÉÎ ÉÔÓ ÃÕÒÒÅÎÔ ÓÉÔÕÁÔÉÏÎȢ      

ᶛ Һ Ҭ׆ ץ ≢ ҳ ѿ֓Һ ₮ ̆

ԍ ₮ Ҭ ȁף ľ ᶃ Ŀ ᶛ Ȃ 

The presentation of the examples is divided into two chapters. In chapter 2 we present 
the overall policy approach towards important environmental risks, mostly in the form 
of EU directives and international agreements. The chapter is divided into five sub-
chapters. Chapter 2.1 shows how pollution from industrial sources is approached in the 
EU, while chapter 2.2 shows examples on how discharges to water have been handled in 
the EU. Chapter 2.3 presents examples on how releases of heavy metals and other 
hazardous substances have been approached through some EU directives and an 
international agreement. and chapter 2.4 shows how nature and soil have been 
protected. Finally, chapter 2.5 shows how emissions to air have been approached in the 
EU and the US.    

ᶛ׃ №ҹң Ȃ 2 ׃ױ ᵣ ̆

ҹ פ Ȃ 2 ԓ ̆2.1 ᵥ ҙ ̆2.2

ᶛ ᵥ ᵣ ̆2.3 ᶛ ᵥ ѿ֓

פ ῒז ̆2.4 ᵥḠ

Ȃ ̆2.5 ᵥ Ȃ 

)Î ÃÈÁÐÔÅÒ σ ÅØÁÍÐÌÅÓ ÏÎ ÈÏ× ÔÈÅ ÐÏÌÉÃÉÅÓ ÈÁÖÅ ÂÅÅÎ ÉÍÐÌÅÍÅÎÔÅÄ ȰÏÎ ÔÈÅ ÇÒÏÕÎÄȱ ÉÎ 
various areas and towards various environmental risks are presented.   

3 ᶛ Ҍ ᵥ ľ ⌠ ĿȂ 

The following examples are presented:   

ᶫԅץҊ ᶛ̔ 

¶ Regulating industry pollution: the EU Industrial Emissions Directive (IED) (chapter 
2.1): shows how EU applies an integrated approach to prevention and control of 
emissions into air, water and soil, to waste management, to energy efficiency and 
to accident prevention. This example shows the basic approach to regulations of 
environmental risks  caused by industrial sources in the EU.   
ҙ ̔ ȇ ҙ Ȉ̂IED̃פ ̂ 2.1 ̃̔ ᵥ

ѿᵣ ȁ ȁ ȁ Ԋ

Ȃ ᶛ ԅ ҙ Ȃ 

¶ %5ȭÓ 7ÁÔÅÒ &ÒÁÍÅ×ÏÒË $ÉÒÅÃÔÉÖÅ ɉÃÈÁÐÔÅÒ 2.2.1): an example on how aquatic 
ecology and water resources are protected from environmental and 
ecological risk , within a framework of regional environmental risk  assessment 
and management.  

ȇ Ȉ̂פ 2.2.1 ̃̔ ᵀ ῤ῏ԍ

ᵥḠ ᾧ ѿҩ ᶛȂ 

¶ The OSPAR Convention (chapter 2.3.1): shows how regional risk ( mostly 
accumulated, but also acute)  caused by release to water from several countries 
is handled through an agreement between the countries. 
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ȇOSPARῈ Ȉ̂ 2.3.1 ̃̔ ӊ ҩ

ᵣ ̂Һ ̆ᵖӞ

̃Ȃ 

¶ EU REACH Directive (chapter 2.3.2): an example of how accumulated and 
regi onal risk  from the production, use and disposal of chemicals and of products 
containing hazardous substances are handled by imposing common rules for this 
in all countries.  
ȇREACH Ȉ̂פ 2.3.2 ̃̔ ᵥ ↕

֟ ֟ȁᶏ

ѿҩ ᶛȂ 

¶ EU:The Seveso Directives (chapter 2.3.3): an example on how acute risks (and to 
some extent regional risks) from accidents  in industry plants are reduced by 
requiring them to have safety management systems and internal emergency 
plans etc.  
̔ȇSeveso Ȉ̂פ 2.3.3 ̃̔῏ԍ ᵥ ҙᴑҙ ῃ

ᵣ ῤ ᵞ Ԋ ̂ѿ ҉Ӟ

̃ ѿҩ ᶛȂ 

¶ The EU Habitats Directive (chapter 2.4.1): shows how imposing an ecological red 
line for preserving biodiversity in the EU contributes to reducing ecological  risk  
for a decline in biodiversity and loss of species, based on regional risk 
assessment and management .  
ȇ Ȉ̂פ 2.4.1 ̃̔ ᵀ ̆ ҹḠ

ᵥ ≠ԍ ᵞ ⁞

Ȃ 

¶ EU Soil Thematic Strategy (chapter 2.4.2): shows how the EU attempts to reduce 
accumulated and regional risks  caused by release of harmful substances.  
ȇ Ḡ Ғ Ȉ̂ 2.4.2 ̃̔ ᵥ ᵞ

Ȃ 

¶ US Superfund (chapter 2.4.3): shows how risk (mostly accumulated and 
regional)  have been handled when caused wholly or partly by releases from 
abandoned industry sites. 

̂ 2.4.3 ̃̔ ᵥ ῃ № ҙ

̂Һ ҹ ̃Ȃ 

¶ Preparations for climate-friendly air quality management in the EU and US 
(chapter 2.5.1): about how accumulated and regional risk s related to air 
pollution and climate change may be handled more cost-effectively by targeting 
the emission sources in an integrated way. 

ҹ Ṝ Ạ ‰ ̂ 2.5.1 ̃̔῏ԍ ᵥ

ᵬҹѿҩ ᵣ ץ ҍ Ṝ

῏ Ȃ 

¶ Summary of air pollution cases from phase I(chapter 2.5.2): Examples on how the 
EU and the US have designed their policies to improve air quality and at the same 
time reduce greenhouse gas emissions. These are mostly examples of reducing 
accumulate d and regional  risk .  

ᶛ ̂ 2.5.2 ̃̔ҽᶛ ᵥ└

⁞ ᵣ Ȃ ֓ ҹ ᵞ
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¶ APELL ɀ Awareness and preparedness for emergencies at local level (chapter 3.1): 
an example of a programme enabling governments, in co-operation with 
industry, to work with local leaders to identify the potential hazards in their 
communities and to prepare measures to respond and control emergencies to 
reduce acute and regional risk .    
APELL- Ԋ ‰ ̂ 3.1 ̃̔ѿҩ ⅞ ᶛ̆ ⅞ᶏ

ᴑҙ Ҋҍ ̆ ‰

└ Ԋᴆ ץ̆ ᵞ Ȃ 

¶ Chemical industrial parks (chapter 3.2): an example on how internal systems and 
guidelines in parks could contribute to reducing acute and to some extent 
regional risks . 

̂ 3.2 ̃̔῏ԍ ῤ └ ↕ ᵥ ≠ԍ ᵞ

ѿ ҉ ᵞ ѿҩ ᶛȂ 

¶ Integrated River Basin Management in the transnational Rhine River Basin 
(chapter 3.3): shows how a management plan among several countries contribute 
to manage and reduce regional risk  from release of harmful substances into the 
river.  
ȇ Ȉ̂ 3.3 ̃̔ ҩ

⅞̆ ᵞ ᵣ Ȃ 

¶ Decreased exposure to hazardous pollutants in the EU: how did it happen? (chapter 
3.4): shows how EU has managed to reduce the exposure to hazardous pollutants 
to reduceenvironmental risk .   
⁞ ̔ ᵥ ̙̂ 3.4 ̃̔ ᵥ ⁞

ԍ ׆ ᵞ Ȃ 
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2 tŀǊǘ нΥ tƻƭƛŎƛŜǎ ƘŀƴŘƭƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ Ǌƛǎƪǎ ǘƻ ǇǳōƭƛŎ ƘŜŀƭǘƘ ŀƴŘ 
ŜŎƻƭƻƎȅ 

н  

In this chapter we present some examples (cases) from the EU and the US on how 
industry pollution in the EU are regulated today (section 2.1), discharges to water 
(section 2.2), release of heavy metals and other hazardous substances (section 2.3), 
protection of nature and soil (section 2.4) and emissions to air (section 2.5) have been 
handled. Emphasis is put on principles and overall regulations (like the use of EU 
Directives). Examples on how these principles and regulations have been applied are 
presented in chapter 3. 

׃ױ ѿ֓῏ԍ ╠ ᵥ ҙ ̂ 2.1 ̃ȁ

ᵥ ̂ 2.2 ̃ȁ ῒז ̂ 2.3 ̃ȁ

Ḡ ̂ 2.4 ̃ ̂ 2.5 ̃ ᶛ̂ ᶛ̃Ȃץ ↕

ᵣ ̂ ҹ̃פ Ȃ 3 ׃ ԅ ֓ ↕ ᶛȂ 

2.1 Regulating industry pollution: the EU Industrial Emissions Directive (IED)

ҙ ̔ ҙ IED̃̂פ  

2.1.1 Introduction  

The Directive on Industrial Emissions 2010/75/EU (IED) aims to prevent, reduce and as 
far as possible eliminate pollution from industrial activities by establishing a general 
framework for the control of the main industrial activities. 

ȇ ҙ פ 2010/75/EUȈ̂IED̃ ѿҩ ԍ └Һ ҙ ꜚ

̆ ȁ⁞ ҙ ꜚ֟ Ȃ 

The IED Directive was adopted on 24 November 2010 and had to be included in national 
legislation by Member States by 7 January 2013. The IED replaces the Directive on 
Industry Pollution Prevention and Control (IPPC Directive) and various sectoral 
directives as of 7 January 2014, with the exemption of the Large Combustion Plant (LCP) 
Directive, which will be repealed with effect from 1 January 2016. 

IED ԍפ 2010 11 24 ̆⌠ 2013 1 7 ῒ

῀ Ȃ 2014 1 7 ̆IED ȇף ҙ ҍ └ Ȉפ

̂ȇIPPC Ȉ̃פ ҙ 2016̆פ 1 1 ȇ

̂LCP̃ Ȉפ Ȃ 

The IED Directive stresses that different approaches to controlling emissions into air, 
water or soil separately may encourage the shifting of pollution from one environmental 
medium to another rather than protecting the environment as a whole. Therefore, an 
integrated approach  to prevention and control of emissions into air, water and soil, to 
waste management, to energy efficiency and to accident prevention should be 
applied.The importance of preventing accidents and incidents, and limit their 
consequences, are highlighted . Liability regarding the environmental consequences of 
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accidents and incidents is a matter for each member state, and the directive has no 
particular requirements on this. However, if an EU member state fails to implement the 
requirements of the directive, it can be taken to the EU Court of Justice. 

IED פ ̆ └ ȁ Ҍ

ᴪḆᶏ ѿҩ׆ ׃ ⌠ ѿҩ ׃ ̆ Ҍ Ḡ ᵣ Ȃ ̆

ѿᵣ ԍ └ ȁ ȁ ȁ

Ԋ Ȃ ԅ Ԋ Ԋᴆ ῒ ȂԊ Ԋᴆ ֟

ѿҩ ̆ פ ₮ ≢ ̆ᵖ ̆

Ҍ פ ̆ Ȃ 

The emission permit requirements in the IED are directed at tackling both acute and 
accumulated environmental risks , and few of the requirements are directed to one or 
another. However, some requirements are directed towards how to prevent accidents 
and how to handle and limit the damages when accidents causing high acute emissions 
occur. The permitting process does not explicitly take into account regional 
environmental risk . However, the IED Directive imposes minimum  standards, and it 
does not prevent member states from maintaining or introducing more stringent 
protective standards or measures if this is regarded necessary.     

IED Ҭ ң ̆ ֓

ῒҬѿ Ȃ ̆Ӟ ѿ֓ ᵥ Ԋ ץ

Ԋ ᵥ └ Ȃ

῀ Ȃ ̆IED פ ԅ ᵞ ‰̆ ғᾛ ῒ ҹ

’Ҋ ₮ ⱴҤ Ḡ ‰ Ȃ 

2.1.2 Principles 

 

Emission permits should be based on best available techniques  (BAT)  

ӊ҉ 

The permits should include emission limit values for polluting substances, or equivalent 
parameters or technical measures, appropriate requirements to protect the soil and 
groundwater and monitoring requirements. Permit conditions should be set on the basis 
of best available techniques (BAT). Annex III of the Directive present some criteria on 
how to define BAT.  

ṿȁ ȁ ȁḠ ҍ Ҋ ץ̆

↓῀ Ȃ ᴆ ᶃ Ȃȇ Ȉפ III ↓

₮ԅѿ֓ BAT ‰Ȃ 

ȬBÅÓÔ ÁÖÁÉÌÁÂÌÅ ÔÅÃÈÎÉÑÕÅÓȭ ÁÒÅ ÄÅÆÉÎÅÄ ÂÙ ÔÈÅ $ÉÒÅÃÔÉÖÅ ÁÓȰthe most effective and 
advanced stage in the development of activities and their methods of operation which 
indicates the practical suitability of particular techniques for providing the basis for 
emission limit values and other permit conditions designed to prevent and, where that is 
not practicable, to reduce emissions and the impacÔ ÏÎ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔ ÁÓ Á ×ÈÏÌÅȱȢ 
Ȭ4ÅÃÈÎÉÑÕÅÓȭ ÉÎÃÌÕÄÅÓ ÂÏÔÈ ÔÈÅ ÔÅÃÈÎÏÌÏÇÙ ÕÓÅÄ ÁÎÄ ÔÈÅ ×ÁÙ ÉÎ ×ÈÉÃÈ ÔÈÅ ÉÎÓÔÁÌÌÁÔÉÏÎ ÉÓ 
designed, built, maintained, operated and decommissioned. 
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ȇ Ȉפ ļ ᶃ Ľ ӈ ̔ľ ꜚ ῒ ᵬ Ҭ

ᾢ ̆ ̆ ≢ Ҭ ҹ ṿ ῒז ᴆ ᶫ

ᶭ ̆ Ҍ ’Ҋ⁞ ץ ᵣ Ȃļ Ľ

̆Ӟ ȁ ȁ ȁ Ả Ȃ 

ȬAÖÁÉÌÁÂÌÅ ÔÅÃÈÎÉÑÕÅÓȭ are defined as those Ȱdeveloped on a scale which allows 
implementation in the relevant industrial sector, under economically and technically 
viable conditions, taking into consideration the costs and advantages, whether or not the 
techniques are used or produced inside the Member State in question, as long as they 
are reasonably accessible to the operatÏÒȢȱ ȬBÅÓÔȭ ÍÅÁÎÓ ÍÏÓÔ ÅÆÆÅÃÔÉÖÅ ÉÎ ÁÃÈÉÅÖÉÎÇ Á 
high general level of protection of the environment as a whole.  

ļ Ľ ӈ ̔ľ ѿ ҉ ̆ ԅ ᴨ̆ל

ᴆҊ ῏ ҙ ҙ Ȃ Ҍ ῤᶏ ֟

̆ ץ ⌠ ֓ ĿȂļ ᶃĽ ⌠ ᵣ

Ḡ Ȃ 

In order to determine BAT and to limit imbalances in the EU as regards the level of 
emissions from similar industrial activities, BAT reference documents should be 
drawn up,reviewed and where necessary, updated through an exchange of information 
with stakeholders. BAT reference document should be a document resulting from 
the exchange of information, drawn up for defined activities and describing, in 
particular, applied techniques, prese nt emissions and consumption levels, 
techniques considered for the determination of best available techniques as well 
as BAT conclusions and any emerging techniques . 

ҹԅ BAT └ ᵌ ҙ ꜚ Ҍ ̆ ȁ

BAT ᴆ ҹ ҍ≠ ῏ ֜ ȂBAT ᴆ

Ḥ ֜ ֟ ȁҹ ꜚ ᴆ̆ ≢ ԅ ȁ ╠

ȁ ᶃ ץ BAT ᴋᵥ ῐ Ȃ 

The key elements of BAT reference documents (BATconclusions ) should be adopted 
through a committee procedure. Since this is to be done at the EU level, the EU 
Commission should establish guidance on the collection of data, on the elaboration of 
BAT reference documents and on their quality assurance. BAT conclusions should be 
the reference for setting permit conditions . They can be supplemented by other 
sources. The EU Commission should aim to update BAT reference documents not later 
than 8 years after the publication of the previous version. 

BAT ᴆ ῏ ̂BAT ̃ ᴪ Ȃ ԍ ᵬ

̆ ᴪ ᶫ ȁBAT ᴆ ῒ

Ḡ ȂBAT ᵬҹ ᴆ ̆ ץ ῒז Ạ

ᾟȂ ᴪ Ҍ ԍ҉ѿ ₮ 8 BAT ᴆ Ȃ 

The update of BAT reference documents for the various industries should be done 
through an exchange of information between Member States, the industries concerned, 
non-governmental organizations promoting environmental protection and the 
Commission. The exchange of information shall, in particular, address the following: 
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ҙ BAT ᴆ ȁ ῏ ҙȁḆ Ḡ

ץ ᴪӊ Ḥ ֜ ȂḤ ֜ ≢ ҊḤץ ̔ 

a. the performance of installations and techniques in terms of emissions, expressed 
as short- and long-term averages, where appropriate, and the associated 
reference conditions, consumption and nature of raw materials, water 
consumption, use of energy and generation of waste;  
ץ ̆ ῏

‰ ᴆȁ ȁ ȁ ≠ ֟ ̕ 
b. the techniques used, associated monitoring, cross-media effects, economic and 

technical viability and developments; 
ȁ ῏ ȁ ׃ ȁ ꜚ ̕  

c. best available techniques and emerging techniques identified after considering 
the issues mentioned in points (a) and (b). 

̂ã ̂b̃ң ӊ ᶃ ῐ Ȃ
  

Ȭ%ÍÅÒÇÉÎÇ ÔÅÃÈÎÉÑÕÅȭ ÍÅÁÎÓ Á new technique for an industrial activity that, if 
commercially developed, could provide either a higher general level of protection of the 
environment or at least the same level of protection of the environment and higher cost 
savings than existing best available techniques.  

ļ ῐ Ľ ҙ ꜚ ̆ ⌠ ҙ ̆

ᶃ ̆ ץ Ḡ ̆ғ Ȃ 

2.1.3  Approach 

 

A large number of BREFs1 have been developed └ԅ BREF ᴆ 

BAT was defined also in the IPPC Directive, and over the years several Best Available 
Techniques Reference Document (BREFs) have been developed for various industries. 
As of April 2014 there are BREFs either being prepared or adopted for the following 
industries or activities: 

ȇIPPC ȈӞפ BATẠԅ ӈ̆ ғ └ԅ ҙ ᶃ

ᴆ̂BREF̃ Ȃ 2014 4 ̆ └ ԅץҊ ҙ ꜚ BREF ᴆȂ 

¶ Ceramic manufacturing industry 
└ ҙ 

¶ Common Waste Water and Waste Gas Treatment/Management System in the 
Chemical Sector 

ҙҬ /  

                                                        

1 BREFs can be found at http://eippcb.jrc.ec.europa.eu/reference/  

BREF ᴆ http://eippcb.jrc.ec.europa.eu/reference/҉ ⌠Ȃ 

http://eippcb.jrc.ec.europa.eu/reference/
http://eippcb.jrc.ec.europa.eu/reference/
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¶ Emissions from Storage and the transfer/handling of liquids, liquefied gases and 
solids, regardless of the sector or industry 
Ữד ץ ᵣȁ ᵣ / ̆ ָӇ ҙ ֟ҙ 

¶ Energy Efficiency 
 

¶ Ferrous Metals Processing Industry 
ⱴ ҙ 

¶ Food, Drink and Milk Industries 
ȁ ҙ 

¶ Industrial Cooling Systems 
ҙ‛  

¶ Intensive rearing of Poultry and Pigs 
Ῑ 

¶ Iron and Steel Production 
֟ 

¶ Large Combustion Plants 
 

¶ Large Volume Inorganic Chemicals ɀ AFF and FI 
ҙ-AFF FI 

¶ Large Volume Inorganic Chemicals - Solids and other Industries 
ҙ- ᵣ ῒז 

¶ Large Volume Organic Chemical Industry ҙ 

¶ Management of Tailings and Waste-rock in Mining Activities 
Ҭ  

¶ Manufacture of Glass 
└  

¶ Manufacture of Organic Fine Chemicals 
└  

¶ Non-ferrous Metals Industries 
ҙ 

¶ Cement, Lime and Magnesium Oxide Manufacturing Industries 
ȁ └ ҙ 

¶ Production of Chlor-alkali 
└ ҙ 

¶ Production of Polymers 
֟ 

¶ Pulp and Paper Industry 
ҙ 

¶ Production of Speciality Inorganic Chemicals 
֟ 

¶ Refining of Mineral Oil and Gas 
 

¶ Slaughterhouses and Animals By-products Industries 
ꜚ ◐֟ ҙ 

¶ Smitheries and Foundries Industry 
ҙ 
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¶ Surface Treatment of Metals and Plastics 
 

¶ Surface Treatment Using Organic Solvents 
ᶏ ╕  

¶ Tanning of Hides and Skins 
└ ҙ 

¶ Textiles Industry 
ҙ 

¶ Waste Incineration 
 

¶ Waste Treatment 
ҙ 

¶ Wood-based Panels Production 
ֲ ֟ 

¶ Wood and Wood Products Preservation with Chemicals 
ᶏ Ḡ └  

The permit granting process is comprehensive ῃ  

The process of granting permits to installations is the responsibility of each EU Member 
State. Operators of an installation should submit permit applications containing the 
ÉÎÆÏÒÍÁÔÉÏÎ ÎÅÃÅÓÓÁÒÙ ÆÏÒ ÔÈÅ ÓÏÃÁÌÌÅÄ Ȱcompetent authority ȱ ɉÉȢÅȢ ÔÈÅ ÎÁÔÉÏÎÁÌ 
responsible institution) to decide permit conditions. An application for a permit should 
include a description of the following:  

ҩ ᴋȂ ֜ ӥ̆

ӥ ľҺ Ŀ̂ ̃ ᴆ Ḥ ̆

ӥ Ҋץ ̔ 

¶ a description of the installation and its activities; ῒⱳ ̕ 

¶ an overview of the raw and auxiliary materials, other substances and the energy 
used in or generated by the installation; ֟ ꜛ ȁ

ῒז ̕ 

¶ the sources of emissions from the installation; ̕ 

¶ the conditions of the site of the installation; ’̕ 

¶ where applicable, a baseline report describing the state of soil and groundwater 
contamination; ’Ҋ̆ Ҋ ’ ̕ 

¶ the nature and quantities of foreseeable emissions from the installation into each 
medium, as well as identification of significant effects of the emissions on the 
environment; ׃ ץ̆

̕ 

¶ the proposed technology and other techniques for preventing or, where this is 
not possible, reducing emissions from the installation; ץ ῒז

̆ ֓ ԍ ’Ҋ⁞ ̕ 

¶ measures for the prevention, preparation for re-use, recycling and recovery of 
waste generated by the installation; ֟ ȁ‰ Ῥ≠ ȁ

ᶏ ̕ 
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¶ further measures planned to comply with the general principles of the basic 
obligations of the operator; ѿ ↕ ѿ ⅞

ӈⱵ̕ 

¶ measures planned to monitor emissions into the environment;

⅞ ̕ 

¶ the main alternatives to the proposed technology, techniques and measures 
studied by the applicant in outline. ȁ ֲ Һ

ף Ȃ 

The Directive ÄÅÆÉÎÅÓ Ȭemission limit value ȭ ÁÓ ÔÈÅ ÍÁÓÓȟ ÅØÐÒÅÓÓÅÄ ÉÎ ÔÅÒÍÓ ÏÆ ÃÅÒÔÁÉÎ 
specific parameters, concentration and/or level of an emission, which may not be 
exceeded during one or more periods of time (e.g. hour, day and/or year). 

ȇ Ȉפ ľ ṿĿ ӈ ̔ ѿҩ ҩ ̂ᶛ ȁ /

̃ῤҌ ץ̂ ̃ȁ / Ȃ 

The competent authority may set less strict emission limit values than required 
from BAT considerations only where an assessment shows that the achievement 
of emission levels associated with BAT would lead to dispr oportionately higher 
costs compared to the environmental benefits  due to:  

ᵀ ⌠ҍ BAT ῏ ᴪ Ҋץ ҍ

Ҍ ᶛ ̆Һ BAT ҹ ṿ̔ 

¶ the geographical location or the local environmental conditions of the installation 
concerned; or ῏ ᵝ ’̕  

¶ the technical characteristics of the installation concerned.῏ Ȃ 

In order to enable operators to test emerging techniques  which could provide for a 
higher general level of environmental protection, or at least the same level of 
environmental protection and higher cost savings than existing BAT, the competent 
authority  should be able to grant temporary derogations from emission levels associated 
with BAT. 

ҹԅ ῐ ץ BAT Ḡ

Ḡ ̆Һ ‰ ҳ ҍ BAT ῏

Ȃ 

In order to provide existing installations with sufficient time to adapt technically to 
the new requirements  of the IED, some of the new requirements should apply to those 
installations after a fixed period from the date of application of this Directive. 

ҹ ᶫᾟ ̆ᶏῒ ҉ IED ̆ѿ֓

פ ӊ ̆ ԍ ֓ Ȃ 

In accordance with the Århus Convention on access to information, public participation 
in decision-making and access to justice during the permit application process is 
necessary. Members of the public concerned should be heard during the 
application proce ss, and their views taken into account when the permits are set. 
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῏ԍḤ ȇ Ὲ Ȉ̆Ὲᴧ ҍ‗

Ҭ Ȃ Ҭ ῏Ὲᴧֲ ̆ ױז

Ȃ 

2.1.4 Tools 

The permit conditions are usually detailed ᴆ  

BAT conclusions shall be the reference for setting the permit conditions. Emission levels 
associated with BAT means ȰȢȢthe range of emission levels obtained under normal 
operating conditions using a best available technique or a combination of best available 
techniques, as described in BAT conclusions, expressed as an average over a given 
period of time, under specÉÆÉÅÄ ÒÅÆÅÒÅÎÃÅ ÃÏÎÄÉÔÉÏÎÓȢȱ 4ÈÅ ÃÏÎÄÉÔÉÏÎÓ shall include at 
least the following , aiming at reducing both acute and accumulated risks :  

BAT ᵬҹ ᴆ Ȃҍ BAT ῏ ľȣȣ

ᵬ ᴆҊ ѿ ᶃ ᶃ ̆ BAT

Ҭ ץ̆ ῤ ‰ ᴆҊ ȂĿҹԅ ᵞ

̆ ᴆ Ҋῤץ ̔ 

¶ emission limit values for polluting substances listed in the Directive, and for 
other polluting substances, which are likely to be emitted from the installation in 
significant quantities;  
Ҭפ ↓ ץ ᴪ ῒז ṿ̕ 

¶ appropriate requirements ensuring protection of the soil and groundwater and 
measures concerning the monitoring and management of waste generated by the 
installation;  
ḠḠ Ҋ ץ̆ ῏ԍ ֟ ҍ

̕ 

¶ suitable emission monitoring requirements specifying measurement 
methodology, frequency and evaluation procedure;   

̆ ԅ ȁ ᵀ ̕ 

¶ an obligation to supply the competent authority regularly, and at least annually, 
with information on the basis of results of emission monitoring and other 
required data that enables the authority to verify compliance with the permit 
conditions;  

̂ ̃ Һ Ḥ ̆ ᶫҺ

ץ ᴆ ῒז ̕ 

¶ appropriate requirements for the regular maintenance and surveillance of 
measures taken to prevent emissions to soil and groundwater, and appropriate 
requirements concerning the periodic monitoring of soil and groundwater in 
relation to relevant hazardous substances likely to be found;  

ҹ Ҋ ץ̆ ῏

ԍ ҍ ῏ ῏ Ҋ ̕ 

¶ measures relating to conditions other than normal operating conditions such as 
start-up and shut-down operations, leaks, malfunctions, momentary stoppages 
and definitive cessation of operations; 
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ᵬ ᴆ ῏ ̆ ꜚ Ả ᵬȁ ȁ ȁ Ả

ӄ Ả ̕ 

¶ provisions on the minimization of long-distance or transboundary pollution  
῏ԍ ⁞ ̕ 

¶ conditions for assessing compliance with the emission limit values or ato the 
applicable requirements specified elsewhere. 
ᴇ ṿ ׆ ’ ᴆ̆ Ȃ 

When an activity or a type of production process carried out within an installation is not 
covered by any of the BAT conclusions, or where those conclusions do not address all 
the potential environmental effects of the activity or process, the competent authority 
shall, after prior consultations with the operator, set the permit conditions on the basis 
of the best available techniques that it has determined for the activities or processes 
concerned. 

ᴋᵥ BAT ꜚ ֟ ̆ ֓

ꜚ ֟ ῃ ̆Һ Ԋᾢҍ ̆

ῒ ῏ ꜚ ᶃ ᴆȂ 

Regular monitoring is required   

It is necessary to ensure that the operation of an installation comply with the permit 
requirements. Therefore, permit conditions should include regular surveillance to 
avoid leaks, spills, incidents or accidents occurring during the use of equipment 
and during storage . In order to detect possible soil and groundwater pollution at an 
early stage and to take appropriate corrective measures before the pollution spreads, 
the monitoring of soil and groundwater for relevant hazardous substances is also 
necessary. When determining the frequency of monitoring, the type of prevention 
measures and the extent and occurrence of their surveillance may be considered. 

Ḡ Ȃ ̆ ᴆ ҹԅ ᾧ

ᶏ ȁ ₮ȁԊ Ȃҹԅ

Ҋ ӊ╠ ̆ Ҋ

῏ Ȃ ̆ ץ ץ

Ȃ 

Periodic monitoring shall be carried out at least once every 5 years for groundwater and 
every 10 years for soil, unless such monitoring is based on a systematic appraisal of the 
risk of contamination.Then the monitoring should be made more frequent.  

Ҋ 5 ѿ ̆ 10 ѿ ̆

ץ ᵀҹ Ȃ ֓Ȃ 

Compliance control and inspections are required └  

In order to ensure the effective implementation and enforcement of the permit 
requirements,operators should regularly report to the competent authority on 
compliance with permit conditions . Member States should ensure that the operator 
and the competent authority each take necessary measures in the event of non-
compliance with this Directive and provide for a system of environmental 
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inspections . The national responsible authority for compliance and controlshould have 
sufficient staff available with the skills and qualifications needed to carry out those 
inspections effectively. 

ҹԅ Ḡ ̆ Һ

ᴆ ’Ȃ Ḡ ₮ Ҍ פ ’ ̆ Һ

̆ └ Ạ₮ Ȃ ҍ └ ᾟ ȁ

ΐ ֓ ᵬֲ Ȃ 

Member States mustset up a system of environmental inspections of installations 
addressing the examination of the full range of relevant environmental effects 
from the installations concerned . Operators shall offer the control authoritie s all 
necessary assistance to enable them to carry out any site visits, to take samples and to 
gather any information necessary for the performance of their duties for the purposes of 
this Directive. 

῏ ῏ ̆ └ Ȃ

פ ̆ Һ ᶫѿ℗ ̆ᶏῒ

ȁ Ḥ Ȃ 

All installations should be covered by an environmental inspection plan at 
national, regional or local level . Each environmental inspection plan shall include the 
following:   

ῃ ῀ ȁ ⅞Ȃ ѿ

⅞ Ҋῤץ ̔ 

¶ a general assessment of relevant significant environmental issues;  
῏ ᴇ̕ 

¶ the geographical area covered by the inspection plan; 
⅞ ̕ 

¶ a register of the installations covered by the plan; 
⅞ ̕ 

¶ procedures for drawing up programmes for routine environmental inspections; 
ᶛ ⅞ ̕ 

¶ procedures for non-routine environmental inspections; 
ᶛ ̕  

¶ where necessary, provisions on the cooperation between different inspection 
authorities. 

Ҍ ӊ ᵬ Ȃ 

The period between two site visits shall be based on a systematic appraisal of the 
environmental risks of the installations concerned,and shall not exceed 1 year for 
installations posing the highest risks and 3 years for installations posing the 
lowest risks .If an inspection has identified an important case of non-compliance with 
the permit conditions, an additional site visit shall be carried out within 6 months of that 
inspection. 
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ң ӊ ῏ ᵀ ̆

Ҍ 1 ̆ ᵞ Ҍ 3 Ȃ ѿ

Ҍ ᴆ ’̆ 6 ҩ ῤῬ ѿ Ȃ 

The systematic appraisal of the environmental risks shall be based on at least the 
following criteria:   

ᵀ ԍץҊ ‰̔ 

¶ the potential and actual impacts of the installations concerned on human health 
and the environment taking into account the levels and types of emissions, the 
sensitivity of the local environment and the risk of accidents ; 
῏ ԅ ֲᵣẫ ҍ ȁ ԅ

Ԋ ̕ 

¶ the record of compliance with permit conditions; ᴆ ̕  

¶ the participation of the operator in the %5ȭÓ eco-management and audit scheme 
(EMAS2). 

ⱴ ⅞̂EMAS̃ Ȃ 

Non-routine environmental inspections shall be carried out to investigate serious 
environmental complaints, serious environmental accidents, incidents and occurrences 
of non-compliance as soon as possible and, where appropriate, before the granting, 
reconsideration or update of a permit. 

̆ ȁ ӊ╠̆ ᶛ ץ̆

ȁҤ Ԋ ’Ȃ 

Following each site visit, the control authority shall prepare a report describing the 
relevant findings regarding compliance of the installation with the permit conditions 
and conclusions on whether any further action is necessary. The report shall be notified 
to the operator concerned within 2 months after the site visit taking place, and made 
publicly available by the control authority within 4 months after the site visit. The 
control authority shall ensure that the operator takes all the necessary actions identified 
in the report within a reasonable period. 

ӊ ̆Һ └ ̆ ᴆ

῏ ץ ѿ ꜚ Ȃ 2 ҩ ῤ

ȂҺ Ḡ ῤ Ҭ ѿ℗ ꜚȂ 

Member States should lay down rules on penalties applicable to operators in the case of 
non-compliance with the permit requirements. The penalties should be effective, 

                                                        

2 The EU Eco-Management and Audit Scheme (EMAS) is a management instrument developed by the 

European Commission for companies and other organisations to evaluate, report, and improve their 

environmental performance. 

ҍ ⅞̂EMAS̃ ᴪҹᴑҙ ῒז └ ѿҩ ᴆ̆ ᴇȁ

ῒ Ȃ 



Tackling environmental risks with environmental planning: international experiences 
 

Vista Analysis AS 45 

proportionate and dissuasive .In the event of a breach of the permit conditions, the 
operator should immediately inform the control authority and immediately take the 
measures necessary to ensure that compliance is restored within the shortest possible 
time. The control authority should require that the operator take any appropriate 
complementary measures that the control authority considers necessary to restore 
compliance. 

Ҍ ’̆ └ ԍ

↕Ȃ ȁ ⱱ Ȃ ᴆ̆

Һ ̆ Ḡ ῤ ᴆȂҺ

Һ ҹ ᴆ ᴋᵥ ᾟ Ȃ 

If the breach of the permit conditions poses an immediate danger to human health or 
threatens to cause an immediate significant adverse effect upon the environment until 
compliance is restored, the operation of the installation shall be suspended. 

ᴆ ’ ֲ ẫ ̆ ᴪ

Ҍ≠ ̆ Ả Ȃ 

Incidents and accidents should be prevented and damages limited  

Ԋ ̆ └  

In the event of any incident or accident significantly affecting the environment, the 
competent authority shall take the necessary measures to ensure that: 

Ҥ Ԋ ̆Һ ץ̆ Ḡ̔ 

¶ the operator informs the authorities immediately; ῏Һ ̕ 

¶ the operator immediately takes the measures to limit the environmental 
consequences and to prevent further possible incidents or accidents;  

ץ̆ └ ̆ ѿ Ԋ ̕ 

¶ requires the operator to take any appropriate complementary measures that the 
competent authority considers necessary to limit the environmental 
consequences and to prevent further possible incidents or accidents. 

Һ ҹ └ ѿ Ԋ

ᾟ Ȃ 

Reconsideration and updating of permit conditions should be done regularly  

ᴆ  

Thenational authorit iesshould periodically reconsider all permit conditions and, where 
necessary to ensure compliance with the IED, update those conditions. At the request of 
the competent authority the operator shall submit all the information necessary for 
the purpose of reconsidering the permit conditions, including results of emission 
monitoring and other data,  that enables a comparison of the operation of the 
installation with the BAT described in the applicable BAT conclusions and with the 
emission levels associated with the best available techniques.When reconsidering 
permit conditions, the authorities shall use any information resulting from monitoring 
or inspections. 
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῏ ᴆ̆ Ḡ IED ̆

ᴆȂ Һ ̆ ֜ ᴆ ῃ ̆

ῒז ̆ᶏ ץ BAT Ҭ BAT

̆ ғ ҍ ᶃ ῏ Ȃ ᴆ ̆ ῏

≠ ֟ ᴋᵥ Ȃ 

Operators should notify the competent authority of any planned change to an 
installation which might affect the environment. Substantial changes to installations 
which may have significant negative effects on human health or the environment should 
not be made without a permit granted in accordance with this Directive.  

⅞ ᴪ ̆ ’ Һ Ȃ

ֲᵣẫ ̆ פ Ҍ

Ȃ 

In order to take account of developments in best available techniques or other changes 
to an installation, permit conditions should be reconsidered regularly and, where 
necessary, updated, in particular where new or updated BAT conclusions are 
adopted .Within 4 years of publication of decisions on BAT conclusions relating to the 
main activity of an installation, the authorities shall ensure that all the permit conditions 
for the installation concerned are reconsidered and, if necessary, updated to ensure 
compliance. The reconsideration shall take into account all the new or updated BAT 
conclusions applicable to the installation since the permit was granted or last 
reconsidered. 

ҹԅᾟ№ ᶃ ꜚ ῒז ̆ ȁ

ᴆ̆ ≢ ԅ BAT Ȃ Ὲ ҍ

Һ ꜚ ῏ BAT ‗ 4 ῤ̆ ῏ Ḡ ῃ ᴆ

ȁ ץ̆ Ḡ ᴆ ⌠ Ȃ

҉ ץ ԍ ῃ BAT Ȃ 

The permit conditions shall be reconsidered and, where necessary, updated at least in 
the following cases:  

Ҋץ ’ ᴆ ̆ ̔ 

¶ when the pollution caused by the installation is of such significance that the 
existing emission limit values of the permit need to be revised or new such values 
need to be included in the permit; 

Ҥ ץ̆ ԍ ṿ ḱ ̆

ṿ ↓῀ ̕ 

¶ when the operational safety requires other techniques to be used;  
ᵬ ῃ ῒז ̕ 

¶ where it is necessary to comply with a new or revised environmental quality 
standard. ḱ ‰ Ȃ 
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2.1.5  Results 

Facilities are required to report their emissions to E -PRTR 

ᴑҙ E-PRTR ’ 

The European Pollutant Release and Transfer Register (E-PRTR)3 is the Europe-wide 
register that provides easily accessible key environmental data from industrial facilities  
in EU Member States and in Iceland, Liechtenstein, Norway, Serbia and Switzerland. The 
register contributes to transparency and public participation in environmental decision-
making.  

ȇ ҍ Ȉ̂E-PRTR̃ ῤ ̆Ḃԍֲ

ױ ץ — ȁ↓ ȁ ȁ ֒ ҙᴑҙ ῏

Ȃ ≠ԍ Ὲᴧ ҍ ‗ Ȃ 

The register contains data reported annually by more than 30,000 industrial 
facilities covering 65 economic activities across Europe within the following 9 
industrial sectors : 

ῤ 3 ҆ ҙᴑҙ ̆ ῃ Ҋץ 9 ҩ ҙ

ῤ 65 ꜚ̔ 

¶ energy  

¶ production and processing of metals ֟ ⱴ  

¶ mineral industry ֟ҙ 

¶ chemical industry  

¶ waste and waste water management ҍ  

¶ paper and wood production and processing ֟ҍⱴ  

¶ intensive livestock production and aquaculture ҙ ֟ҙ 

¶ animal and vegetable products from the food and beverage sector, and  
ҙ ꜚ ֟ ץ̆  

¶ other activities. ῒז ꜚȂ 

For each facility, information is provided concerning the amounts of pollutant releases 
to air, water and land as well as off-site transfers of waste and of pollutants in waste 
water from a list of 91 key pollutants 4 falling under the following 7 groups: 

ҩᴑҙ ᶫ ȁ Ḥ ץ̆

Ҭ Ḥ ̆ ֓ ԍץҊ 7 ҩ ≢ 91 ῏

↓ ̔ 

¶ Greenhouse gases ᵣ 

¶ Other gasesῒז ᵣ 

                                                        

3 http://prtr.ec.europa.eu/  
4 For a list of the pollutants, see http://prtr.ec.europa.eu/ http://prtr.ec.europa.eu/  

http://prtr.ec.europa.eu/
http://prtr.ec.europa.eu/
http://prtr.ec.europa.eu/
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¶ Heavy metals  

¶ Pesticides ╕ 

¶ Chlorinated organic substances  

¶ Other organic substancesῒז  

¶ Inorganic substances. Ȃ 

Data are provided from the year 2007. Some information on releases from diffuse 
sources is also available and will be gradually enhanced.The reported releases include 
any introduction of any of the listed pollutants into the environment as a result of any 
human activity, whether deliberate, accidental, routine or non-routine, at the site of the 
facility. 

ᶫ 2007 ץ Ȃѿ֓῏ԍ№ Ḥ Ӟ ᶫᶏ ̆ ғᴪ

⌠ Ȃ ҉ ↓ ᴋᵥ ᴑҙ ҉ ȁ ȁ

ᶛ ᶛ ֲ ꜚ ᴰ῀ ’Ȃ 

Data are reported by each facility  to the relevant national authorities on an 
annualbasis . The competent authorities in the countries compile and check the quality 
of the reported data. The data are then provided to the European Commission and the 
European Environment Agency for compilation and dissemination on this E-PRTR 
website5.  

ᴑҙ ῏ ҉ Ȃ Һ ̆

Ȃ ̆ ᶫ ᴪ ̆ Ὲ E-

PRTR ҉Ȃ 

2.1.6  Lessons and suggestions for ChinaҬ  

The requirements regarding emission levels and other conditions in the emission 
permits specified in the IED are based on the experiences in the EU countries since the 
1970s on how to regulate pollution from industry sources. There has been some ȰÔÒÉÁÌ 
ÁÎÄ ÅÒÒÏÒȱ ÏÖÅÒ ÔÈÅ ÙÅÁÒÓ ÏÎ ÈÏ× ÔÏ ÄÏ ÔÈÉÓ ÉÎ Á ÍÏÓÔ ÃÏÓÔ ÅÆÆÅÃÔÉÖÅ ×ÁÙȢ 4ÈÕÓȟ ÔÈÅ 
ÒÅÑÕÉÒÅÍÅÎÔÓ ÉÎ ÔÈÅ )%$ $ÉÒÅÃÔÉÖÅ ÓÈÏÕÌÄ ÉÎ ÍÁÎÙ ×ÁÙÓ ÒÅÐÒÅÓÅÎÔ ÃÕÒÒÅÎÔ ȰÂÅÓÔ 
ÐÒÁÃÔÉÃÅȱ ÉÎ ÔÈÅ %5 ÏÎ ÈÏ× ÔÏ ÇÒÁÎÔ ÅÍÉÓÓÉÏÎ ÐÅÒÍÉÔȟ ×ÈÁÔ ÔÈÅÙ ÓÈÏÕÌÄ ÃÏÎÔÁÉÎ ÁÎÄ ÈÏ× 
the regulations should be monitored and enforced. It should therefore be a lot to learn 
from the IED for Chinese environmental authorities.     

ȇ ҙ ȈҬפ Ҭ ῏ ῒז ᴆץ

20 ҕ 70 ץף ᵥ ҙ ҹ Ȃ ᵥץ

ѿ֓ľ ĿȂ ̆ȇ ҙ ȈҬפ

ף ╠ ᵥ ȁ ֓ῤ ץ

ᵥ ľ ᶃ ĿȂ ȇץ ҙ Ȉפ ṿ Ҭ

Ḡ ӟ қ Ȃ 

                                                        

5 http://prtr.ec.europa.eu/  

http://prtr.ec.europa.eu/
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An approach for China could be to start out with the BREFs for the various industries 
when deciding what level of emission reductions to impose on industries. The Best 
Available Techniques specified in the BREFs could eventually be adjusted to local 
Chinese conditions, taking into account issues like what technologies could be available 
and most suitable, what it would cost to replace existing technologies with BAT applying 
some cost benefit considerations etc. In this respect it should also be considered if some 
ÓÉÍÐÌÅÒȟ ÐÅÒÈÁÐÓ ÃÈÅÁÐÅÒ ȰÅÎ-ÏÆ ÐÉÐÅȱ ÓÏÌÕÔÉÏÎÓ ɉÉȢÅȢ ÉÎÓÔÁÌÌÉÎÇ ÃÌÅÁÎÉÎÇ ÄÅÖÉÓÅÓɊ ÃÏÕÌÄ ÂÅ 
more cost effective and yield environmental improvements quicker instead of changing 
(larger parts of) the production processes.  

Ҭ ̆ ᴑҙ ⁞ ̆ ׆ץ ҙ BREF

ᴆ ȂBREF ᴆҬ ᶃ Ҭ ̆ Ҋץ

ῤ̔ ֓ ׆̆ BAT ף

Ȃ ̔ ȁ ᴇ ľ Ŀ

‗ ̂ ̃ ̂ №̃ ֟ ΐ ̆ ғ

Ȃ 

Other conditions regarding the permitting granting process, monitoring and 
enforcement etc. should be considered carefully and eventually adjusted to local Chinese 
conditions and legal traditions.   

ῒז῏ԍ ȁ ᴆ ԇהץ ̆ Ҭ

ᴰ Ȃ 

Also, regional risks should be considered when setting the individual permits, since this 
could be far more important in China than in the EU since there are many areas/regions 
in China with several different pollution sources which contribute to the regional risk.   

̆ ҩ≢ ̆ ̆ ҹ ̆Ҭ

Ҍ ̆ ̆ Ҭץ ѿ ’Ȃ 
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2.2 Discharges to waterΥ9¦Ωǎ ²ŀǘŜǊ CǊŀƳŜǿƻǊƪ 5ƛǊŜŎǘƛǾŜҬ

̔  פ

In this section we present the EU Water Framework Directive as examples on how to 
approach releases to water.  

ȇץױ Ȉҹᶛ̆פ ᵥ Ҭ Ȃ 

2.2.1 Introduction  

The EU Water Framework Directive (WFD) came into force in 2000 and is a directive 
providing the legal framework for all water management in the EU. The WFD 
contributes to reduce regional environmental risk related to water bymonitoring and 
imposing environmental standards and integrated management at river basin level. It 
commits EU member states to achieve good qualitative and quantitative status of 
all water bodies (including marine waters up to one nautical mile from shore) by 2015. 
The goal of the directive is to prevent further deterioration of aquatic ecology, as well as 
terrestr ial ecosystems and wetlands that depend on aquatic ecology, to improve their 
status as close to natural conditions as possible, and to promote sustainable water use 
based on a long-term protection of available water resources. It is a framework in the 
sense that it prescribes steps to reach the common goal rather than adopting the more 
traditional limit value approach. 

ȇ Ȉ̂WFD̃פ ԍ 2000 ̆ ѿҩҹ ῃ ᶫ

Ȃȇפ Ȉפ ‰ ֓

‰ ’̆ ≠ԍ⁞ ҍ ῏ Ȃ

ᶏῃ ᵣ̂ ѿ ῤץ ̃ ⌠ Ȃ פ

ץ ᶭ ѿ ̆ ῒ

⌠ ’̆ Ḡ ӊ҉Ḇ Ȃ

ѿҩ ̆ῒ ӈ ԍ ⌠῍ ̆ ҹᴰ ṿ Ȃ 

Sustainable and economically optimal water use is a great challenge in Europe, following 
more than a century of over-use and exploitation. Europeans have for centuries altered 
European surface waters (straightening and canalization, disconnection of flood plains, 
land reclamations, dams, weirs, bank reinforcements, etc.) to facilitate 
agriculture,industrial development and urbanization, to produce energy and protect 
against flooding. The activities have resulted in damage to the morphology and 
hydrology of the water bodies. Such activities have resulted in altered habitats and have 
severe and significant impacts on the status of aquatic ecosystems. There are several 
hundred thousand barriers and transverse structures in European rivers. In many river 
basins, the continuity of the rivers is interrupted every second kilometer. Many 
watercourses have their seasonal or daily flow regimes changed for various purposes, 
including damming for hydropower production and storage of irrigation water. 
Transitional and coastal habitats have also been altered in many ways; by dredging, land 
reclamation and hard infrastructure for coastal protection and erosion management. A 
recent poll among citizens of the EU-25 showed that nearly half of the respondents are 
×ÏÒÒÉÅÄ ÁÂÏÕÔ Ȱ×ÁÔÅÒ ÐÏÌÌÕÔÉÏÎȱ ɉτχϷɊȟ ×ÉÔÈ ÆÉÇÕÒÅÓ ÆÏÒ ÉÎÄÉÖÉÄÕÁÌ ÃÏÕÎÔÒÉÅÓ ÇÏÉÎÇ ÕÐ ÁÓ 
far as 71% (EC, 2014a). 

http://en.wikipedia.org/wiki/European_Union
http://en.wikipedia.org/wiki/Body_of_water


Tackling environmental risks with environmental planning: international experiences 
 

Vista Analysis AS 51 

ѿ ᶏ ӊ ̆ ȁ ҉ ᴨ ᶏ

ҹ ѿ Ȃ₃ ̆ ֲ ᵣ ̂

ȁ ȁ ȁ ȁ ȁ ⱴ ḂḆץ̆̃ ῾ҙ ȁ

ⱴ Ḇ Ȃ҉ץ ꜚ ᵣ ԅ

Ȃ ֓ ꜚ ̆ ’֟ ԅ Ҥ Ȃ

₃ ҆ҩ Ȃ ̆ ңῈ

Ȃ ₮ԍ ̆ ̔ҹ ⱬ

Ȃ Ӟ ⌠ԅ Ȃ ̔ ȁ

ԍ Ḡ ᷅ Ȃ 25 ѿ

̆ ľ Ŀ ̂47%̃̆ҩ≢ ѿ

ᶛ 71%̂EC, 2014ã Ȃ 

Water is in Europe still a limited resource at severe risk of over-exploitation and 
pollution (EC, 2010): 

̆ ׅ ѿ ̆ ҳ Ҥ ̂EC, 2010̃̔ 

¶ 75% of groundwater and 70% of surface water in Europe is considered to be at 
serious risk from pollution and other challenges. 

75% Ҋ 70% ҹ ҳ ῒז Ҥ Ȃ 

¶ 60% of European cities over-exploit their groundwater resources. 
60% ῒ Ҋ Ȃ 

¶ 50% of wetlands are endangered due to over-exploitation of groundwater. 
50% Ҋ ҳ Ȃ 

Unsustainable use of water leads to many risks. Water is a crucial resource: As drinking 
water; for hygienic and sanitation purposes; as a core element in natural ecosystems and 
climate regulation; to generate and sustain economic growth and prosperity through 
activities such as farming, commercial fishing, energy production, manufacturing, 
transport and tourism; and for recreational activities such as bathing, fishing or just for 
enjoying the beauty of coasts, rivers and lakes. Water pollution and water scarcity thus 
pose threats to human health and quality of life, to ecosystems that uphold biological 
diversity and provide natural regulating and other services of importance to man, and to 
the ability of society to generate and sustain economic growth and prosperity.  

Ҍ ᴪ Ȃ ѿ ῏ ̆Һ ᵣ ᵬ

̕ ԍ ̕ Ṝ Ҭ ̕ ץ ᵬȁ

ҙ ȁ ȁ└ ȁ ꜚ ̕ ԍ

ꜚ̆ ȁ ֽֽ ֣ Ҽ ȁ ҍ ᾣȂ ̆

ᴪ ֲ ẫ ȁ ᶫ Ⱶ ῒז ֲ

Ⱶ ץ̆ ᴪ ⱬȂ 

In Europe, many European countries have had water policies in place for decades and 
also at the EU level Member countries have agreed on common water policies in certain 
areas (such as standards for drinking water) from the 1980s and onwards. During the 
last 25 years, significant progress has been made in numerous European waters in 
reducing pollution. This progress includes improved wastewater treatment (reducing 
point charges of nutrients and organic pollution to freshwater bodies) leading to 
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significant improvements in water quality, reduced volumes of industrial effluents, 
reduced use of fertilizers, reduced or banned phosphate content in detergents, as well as 
reduced atmospheric emissions.  

̆ ₃ └ ԅ ῏ Ȃ ̆ ׆ 20 ҕ

80 ף ֓ ῏ ῍ ԅѿ ̂ ‰̃Ȃ 25

̆ᴧ ᵣ ⁞ ԅ Ȃ ̔

̂⁞ Ῑ ᵣ ̃ᶏ ȁ ҙ

⁞ ȁ ᶏ ⁞ ȁ ╕Ҭ ⁞ ץ̆ ⁞ Ȃ 

Figure 2.1The hierarchy of water legislation in the EU  

2.1  
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Source: Vista Analysis ̔Vista Analysis 

 

The challenge to ensure a sustainable use and management of water resources in 
Europe has still not been fully solved. Moreover, ensuring sustainable water 
management is often complicated by the fact that water basins often extend over 
different regional or national borders, thereby making a coordinated policy response 
difficult as it involves many different parties. In 1995 it was widely recognized by 
politicians in the EU that there was a need for higher standards for water management, 
as a consequence of the over-exploitation and pollution threats and in line with 
increasing awareness and demand from citizens. Unsustainable water use and 
management posed a risk to human society and nature, and the then current water 
policies in the EU countries and in the EU were too weak and too fragmented (see the 
green box in figure 2.1 above). In order to reduce the multiple risks arising from 
unsustainable use of water, the next step was to ensure higher and common standards 
for water management across the EU that could be implemented in a common manner 
while adapting to local circumstances. The instrument to do this was to be the Water 
Framework Directive (WFD).   

Ḡ ≠ ῃ ‗Ȃ ғ̆ Ḡ

ҊԊץ ̔ Ҍ ̆

Ҍ Ԋ ̆ Ạ₮ Ȃ ԍ

ץ Ὲ ̆1995 ҹ

‰ȂҌ ≠ ֲ ᴪ ԅ ̆ ғ

ȁ № ̂ ҉ 2.1 Ҭ ̃Ȃҹԅ ᵞҌ

̆ Ҋ Ạ Ḡ ῍ ‰̆ └ ῍

ȂẠ⌠ ѿ ᶏ ΐ ȇ Ȉ̂WFD̃פ Ȃ 

Box 2.1 The purpose of the Water Framework Directive , according to Article 1  

2.1 ȇ Ȉפ ̆ 1  
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Article 1 1  

Purpose  

The purpose of this Directive is to establish a framework for the protection of inland 
surface waters, transitional waters, coastal waters and groundwater which: 

פ ѿҩḠ ῤ ȁ ᵣȁ ᵣ Ҋ ̆
 ̔ץ

(a) prevents further deterioration and protects and enhances the status of aquatic 
ecosystems and, with regard to their water needs, terrestrial ecosystems and wetlands 
directly depending on the aquatic ecosystems; 

Ḡ ȁ ᶭ ̆ ῒ
ѿ ̕ 

(b) promotes sustainable water use based on a long-term protection of available water 
resources; 

Ḡ ӊ҉̆Ḇ ≠ ̕ 

(c) aims at enhanced protection and improvement of the aquatic environment, inter alia, 
through specific measures for the progressive reduction of discharges, emissions and losses 
of priority substances and the cessation or phasing-out of discharges, emissions and losses 
of the priority hazardous substances; 

ⱴ Ḡ ̆ΐᵣ ⁞ └ ץ
Ả └ Ȃ 

(d) ensures the progressive reduction of pollution of groundwater and prevents its further 
pollution, and 

Ḡ Ҋ ⁞ ̆ ѿ ̆ ғ 

(e) contributes to mitigating the effects of floods and droughts 

≠ԍ  

and thereby contributes to: ≠ԍ̔ 

- the provision of the sufficient supply of good quality surface water and groundwater as 
needed for sustainable, balanced and equitable water use, 

ᶫᾟ ᴨ Ҋ ̆ Ḡ ȁ ≠ ̆- a 

significant reduction in pollution of groundwater, ⁞ Ҋ ̕ 

- the protection of territorial and marine waters, andḠ ̆ ғ 

- achieving the objectives of relevant international agreements, including those which aim 
to prevent and eliminate pollution of the marine environment, by Community action under 
Article 16(3) to cease or phase out discharges, emissions and losses of priority hazardous 
substances, with the ultimate aim of achieving concentrations in the marine environment 
near background values for naturally occurring substances and close to zero for man-made 
synthetic substances. 

῏ ̆ ҹԅẢ └
̆ ῍ᵣ 16̂3̃ ֓ ̆
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Ҭ ṿֲ̆
Ȃ 

There is a large literature about how to implement the WFD, which is publicly available 
but may not always be easy to find.6 The most important are the 29 Guidance Documents 
published by different expert work groups in order to ensure common, consistent and 
high quality implementation of the different aspects of the directive. Together with the 
WFD itself, the guidance documents constitute the foundation for the Common 
Implementation Strategy for the directive. The common strategy (WD, 2001)7pulls the 
responsible water management institutions across the EU together in a joint process, 
which contributes to mainstreaming of efforts and coordination between the countries. 
The 29 guidance documents covers all kind of issues in detail; Organizational and 
management issues, how to set ecological targets for different types of water bodies, 
technical guidance on methodologies to be applied for environmental monitoring, 
economic assessments, river basin planning etc., as well as guidelines on public 
participation.  

῏ԍ ᵥ WFD Ὲ ̆ᵖҌѿ ⌠Ȃ

Ҍ Ғ ᵬ ҹԅ Ḡ פ Ҍ ῤ ⌠ѿ ῍ 29

ᴆȂ ᴆҍ WFD ѿ ῍פ Ȃ῍

̂WD, 2001̃ ᶏ ҩ ῤ ⱬ ̆ ≠ԍ ᵬ

ץ ӊ Ȃ 29 ᴆ ԅ ̔

̆ ᵥ Ҍ ᵣ ̆῏ԍ ȁ ᵀȁ ⅞

ץ̆ ῏ԍῈᴧ ҍ ↕Ȃ 

We have in the following chosen to go into some detail with regards to issues we believe 
may be of particular interest in a Chinese context:  

Ҋ ױ ԅ ױ ҹ Ҭ Ҋ ≢ ῏ ῀ ̔ 

¶ The fundamental principles of the directive פ ↕ 

¶ The approaches of the directive פ  

o Types and standards of the environmental goals ‰ 
o River basin management and cyclical implementation 

 

o Public participationῈᴧ ҍ 

¶ The tools of the directive פ ΐ 
o How to set targets for different types of water bodies (inter -calibration) 

                                                        

6 To access more information about WFD, a good starting point is ῏ԍWFD Ḥ

http://ec .europa.eu/environment/water/water -framework/ ̆The 29 WFD guidance documents are 

listed at 29 WFD ᴆ http://ec.europa.eu/environment/water/water -

framework/facts_figures/guidance_docs_en.htm 
7 The Common Implementation Strategy for the Water Framework Directive (2001), is available here: 

῏ԍȇ ῍פ ̂2001̃Ȉ Ḥ ̔

http://ec.europa.eu/environment/water/water -framework/objectives/pdf/strategy.pdf  

http://ec.europa.eu/environment/water/water-framework/
http://ec.europa.eu/environment/water/water-framework/facts_figures/guidance_docs_en.htm
http://ec.europa.eu/environment/water/water-framework/facts_figures/guidance_docs_en.htm
http://ec.europa.eu/environment/water/water-framework/objectives/pdf/strategy.pdf
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ᵥ Ҍ ᵣ ̂ ԑ ‰̃ 

o Monitoring requirements  
o Co-ordination of measures in a river basin management plan 
ѿ ⅞Ҭ  
 

We will describe more specifically how the WFD has been used to reduce various forms 
of environmental risk within a framework of regional environmental risk assessment 
and management in a specific river basin (the Rhine) in chapter 3. 

3 ᴪױ ⱴΐᵣ ᵥ WFD ᵞѿҩ ᵀ

Ҋ ̂ ̃ Ȃ 

Box 2.2: Integrated R iver Basin Management and Regional Risk Assessment 
and management  

2.2̔ ᵀ  

 

2.2.2 Principles  

The text in the WFD (EC, 2000)begins with a preamble, stating a number of principles 
and other considerations that serve as a foundation for the directive. Fundamental 
principles are: 

WFD̂ EC̆ 2000̃ ѿ ̆ ԅ ᵬҹ פ ↕

ῒז Ԋ Ȃ ↕ ̔ 

¶ Water is not a commercial product like any other but, rather, a heritage which 
must be protected, defended and treated as such.  

ῒזқ Ҍѿ ̆Ҍ ѿ ̆ ѿ ֟̆ ἝḠ ȁ

֟ѿ Ḡ ȁ Ȃ 

Integrated River Basin Management ɀ a form of Regional Risk Assessment and 
Management  

Integrated river basin management is a form of regional environmental risk assessment 
and management, as it involves monitoring of environmental status and risks, 
application of common environmental standards, and deals with a spatial scale (river 
basin and sub-river basins) that includes multiple habitats with  multiple sources of 
stressors that affect multiple endpoints. 

ĺ ᵀ ѿ  

ᵀ ѿ ̆ ’ ȁᶏ

‰̆ ̂ № ̃

ᵀ̆ ֓ Ҭ ⱬ ҩ Ȃ 
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¶ The WFD and EU environmental policy is based on the precautionary 
principle and on the principles that preventive action should be taken, 
environmental damage should, as a priority, be rectified at source and that 
the polluter should pay.  
WFD ץ ↕ Ҋץ ↕ҹ ̔ ̆

ᴨᾢ׆ ҉ ץ̆ ט Ȃ 

¶ When developing environmental policy, the EU is to take account of available 
scientific and technical data, environmental conditions in the various regions, 
and the economic and social development of the EU as a whole and the 
balanced development of its regions as well as the potential benefits and costs 
of action or lack of action. 
└ ̆ ȁ ’ȁ

ᵣ ᴪ ȁ ץ ꜚ ӎ ꜚ

Ȃ 

¶ There are diverse conditions and needs in the EU which require different 
specific solutions. This diversity should be taken into account in the planning 
and execution of measures to ensure protection and sustainable use of water 
in the framework of the river basin. With reference to the principle of 
subsidiarity, decisions should be taken as close as possible to the locations 
where water is affected or used and priority should be given to action at 
regional and local levels in accordance with regional and local conditions. 

Ҍ ’ ̆ Ҍ ΐᵣ ‗ Ȃ └

ץ̆ Ḡ ῤ ⌠Ḡ ≠ Ȃ῏ԍ

ꜛ ↕̆ ӊ ӊ ’Ạ₮‗ ̆

ғᴨᾢ ’ ꜚȂ 

¶ Water policy at the EU level requires a transparent, effective and coherent 
legislative framework, with overall common principles and an overall 
framework for action. The WFD shall provide such a framework and further 
develop overall principles and structures for protection and sustainable use 
of water in the EU, leaving specific decisions and measures to the national and 
local levels to the extent possible. 

ѿҩ ȁ ѿ ̆ᶏ ꜚ ᵣ῍

↕ ѿҩ ᵣ ȂWFD ᶫ ѿҩ ̆ ѿ ҹ

Ḡ ≠ └ ᵣ ↕ ̆ ΐᵣ‗

└ Ȃ 

¶ Further integration of protection and sustainable management of water into 
other EU policy areas such as energy, transport, agriculture, fisheries, regional 
policy and tourism is necessary. This Directive shall provide a basis for a 
continued dialogue and for the development of strategies towards a further 
integration of policy areas.  

ѿ Ḡ ῀⌠ ῒז ̆ ȁ

ȁ῾ҙȁ ҙȁ ҙȂ פ ҹ └ ̆

ѿ ᶫᶭ Ȃ 

¶ The principle of recovery of the costs of water services, including 
environmental and resource costs associated with damage or negative impact 
on the aquatic environment should be taken into account in accordance with, 
in particular, the polluter-pays principle. For this purpose, an economic 
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analysis of water services based on long-term forecasts of supply and demand 
for water in the river basin district is necessary. 
≢ ט ↕̆ ᶫ Ⱶ ̆ ҍ

⌠ ῏ Ȃҹ ̆

ᶫ ’ ᶫ Ⱶ № Ȃ 

¶ The success of this Directive relies on close cooperation and coherent action 
at EU, Member State and local level as well as on information, consultation 
and involvement of the public, including users. 

פ ⱳ ԍ ȁ ᵬҍ ѿ ꜚ̆Ӟ

ԍḤ ȁ ῤ Ὲᴧ ҍȂ 

¶ Full implementation and enforcement of environmental legislation for the 
protection of waters should be ensured. It is necessary to ensure the proper 
application of such legislation throughout the EU by appropriate penalties 
provided for in Member States' legislation. Such penalties should be effective, 
proportionate and dissuasive. 

Ḡᾟ№ ԍ ᵣḠ Ȃ Ҭ

Ḡ ҩ ῤ Ȃ

ȁ ⱱ Ȃ 

2.2.3 Approaches  

The environmental goals: Types and standards ̔ ‰ 

The WFD sets forth qualitative goals for water bodies and the Member States are 
required to carry out the necessary measures to reach these qualitative goals.8 A water 
body is a water area within a river basin with common and distinct characteristics. Each 
river basin will have many water bodies. There are different types of water bodies 
(surface water bodies and groundwater bodies) and the directive therefore operates 
with different qualitative goals that apply for the different types of water bodies .  

WFD ԅ ᵣ ̆ ⌠ ֓ Ȃ

ᵣ ѿҩ ῤΐ ῍ ѿ Ȃ ҩ ᴪ

ᵣȂ ᵣ Ҍ ̂ ᵣ Ҋ ᵣ̃̆ פ ԍҌ

ᵣ Ҍ Ȃ 

WFD provides a general requirement for ecological protection and a general minimum 
chemical standard for all surface waters  in the EU. These requirements are referred to 
                                                        

8 This approach differs from the more common environmental policy approach of setting requirements 
for reduction of certain pollutants or pressures (which are used in different thematic EU water directives, 
ref. figure x above). By focusing on the actual status in surface and ground waters, the WFD ensures that 
necessary measures are taken in addition to those triggered by the requirements of the different thematic 
directives such as the Urban Wastewater Management Directive and the Nitrates Directive. Ҍ

ԍ ֓ ⱬ⁞ ̂ ԍҌ Һ ̆פ ҉

x̃ȂWFD Ҋ Ҭ ’̆ Ḡ ԅ ȇ Ȉפ ȇ

Ȉפ Ҍ Һ פ ̆ ῒז Ȃ 
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as "Good Ecological Status" and, for so-calledmodified water bodiesȟ ȰMaximum 
Ecological Potentialȱ.9 Good Ecological Status is reached for a water body when there is 
only a slight departure from the biological community that would be expected in 
conditions of minimal anthropogenic impact. Good Ecological Status is defined in terms 
of the quality of the biological community, the hydrological characteristics and the 
chemical characteristics. Due to ecological variability, absolute standards for biological 
quality cannot be set which apply across the EU. Therefore the goal is specified as 
allowing only a slight departure from the natural condition.  A set of procedures for 
identifying that condition for a given body of water is provided in the guidance 
documents, together with a system for ensuring that each Member State interprets the 
procedure in the same way (see more on this in chapter 2.2.1.4 below). The system is 
somewhat complicated, due to the extent of ecological variability and the large number 
of parameters that are dealt with. Good Ecological Status also requires Good Chemical 
Status, which is reached for a water body when it complies with the environmental 
quality standards for the 33 Priority Substances and 8 Other Pollutants, as defined in the 
directive and the daughter directive for Environmental Quality Standards (Directive 
2008/105/EC). 10 The list includes substances such as cadmium, lead, mercury, nickel 
and its compounds, benzene, poly-aromatic hydrocarbons and DDT.The WFD goal of 
good chemical status is backed up byother EU legislation such as the REACH regulation 
on chemicals (see chapter 2.3.2), the Directive for Integrated Pollution and Prevention 
Control (IPPC) for industrial installations and its recent successor the Industrial 
Emissions Directive. 

                                                        

9 -ÁØÉÍÕÍ %ÃÏÌÏÇÉÃÁÌ 0ÏÔÅÎÔÉÁÌ ÉÓ ÓÏÍÅÔÉÍÅÓ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ Ȱ'ÏÏÄ %ÃÏÌÏÇÉÃÁÌ 0ÏÔÅÎÔÉÁÌȱȢ )Î ÔÈÅ ÃÏÎÔÅØÔ ÏÆ 
the WFD Maximum Ecological Potential and Good Ecological Potential this refer to the same ecological 
goal applying to heavily modified water bodies. ⱬ ҹľ ⱬĿȂ WFD

ⱬ ⱬ Ҋ̆ ԍ Ҥ ᵣ Ȃ 
10The Directive on environmental quality standards in the field of water policy, including the standards 
for 33 priority substances and 8 other pollutants, can be downloaded here: http://eur -
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:348:0084:01:EN:HTML Note that the EU 
Commission has proposed a new directive (COM (2011) 876) amending the current list of priority 
substances and other pollutants. The proposal includes a revised list of priority substances and provisions 
to improve the functioning of the legislation. The main features are: 15 additional priority substances (6 of 
them priority hazardous substances), stricter environmental quality standards for four existing priority 
substances, designation of two existing priority substances and priority hazardous substances, 
introduction of bi ota standards for several substances and provisions to improve the efficiency of 
monitoring. The proposal as well as background reports can be downloaded here: 
http://ec.europa.eu/environment/water/water -dangersub/lib_pri_substances.htm#prop_2011_docs 

῏ԍ ‰ ̆פ 33 └ 8 ῒז ‰̆ Ҋץ

Ҋ ̔http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:348:0084:01:EN:HTMLȂ

̆ ᴪ ₮ԅ COM(2011)876̃̂פ ḱ ╠ └ ῒז Ȃ

ḱ └ ᵬ ȂҺ ̔ ⱴԅ 15 └ ̂ῒ

Ҭ 6 ҹ └ ̃̆ └ ‰ ⱴҤ ̆ ң

└ └ ̆ ῀₃ ‰̆ Ȃ Ҋץ

҆ Ҋ ̔http://ec.europa.eu/environment/water/water -
dangersub/lib_pri_substances.htm#prop_2011_docs 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:348:0084:01:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:348:0084:01:EN:HTML
http://ec.europa.eu/environment/water/water-dangersub/lib_pri_substances.htm#prop_2011_docs
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:348:0084:01:EN:HTML
http://ec.europa.eu/environment/water/water-dangersub/lib_pri_substances.htm#prop_2011_docs
http://ec.europa.eu/environment/water/water-dangersub/lib_pri_substances.htm#prop_2011_docs
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WFD ԅ Ḡ ѿ ̆ ԅ ѿ ᵞ

‰Ȃ ֓ ҹľ ’Ŀ̆ ԍ ᵣ↕ ҹľ

ⱬĿȂ ֲҹ ’Ҋֽᴪ₮ ’ ̆ ᵣ ⌠

ԅ ’Ȃľ ’Ŀ ȁ ӈȂ

ԍ ’ ̆ └ ԍ ҩ ‰Ȃ ̆

ҹֽᾛ ’Ȃ ᴆҬ ᶫԅѿ ≢ѿҩ ᵣ

’ ̆ ᶫԅѿҩ ԍ Ḡ ҩ

ᵣ ̂ΐᵣ Ҋ 2.2.1.4 ̃Ȃ ԍ ̆ ̆

ᵣ Ȃ ’ ’Ȃ ѿҩ ᵣ ⌠

ץפ ȇ ‰Ȉ ̂פ פ 2008/105/EC̃Ҭ 33 └

8 ῒז ‰ ̆ ⌠ԅ ’Ȃ ȁ ȁ

ȁ ῒ ȁ ȁ DDT ȂWFD ’ ῒז

ᵬ ̆ ῏ԍ REACH ̂ 2.3.2 ̃ȁ ԍ ҙ ֟

ȇ ҍ └ Ȉ̂IPPC̃פ ץ ₮ ῒ ȇ ҙ

 ȈȂפ

There are more specific requirements and goals for surface water in specific areas , 
ÉÎ ÁÄÄÉÔÉÏÎ ÔÏ ÔÈÅ ÇÅÎÅÒÁÌ ÒÅÑÕÉÒÅÍÅÎÔÓ ÏÆ ȰGood Ecological Statusȱ ÁÎÄ ȰÇÏod chemical 
ÓÔÁÔÕÓȱȢ %ØÁÍÐÌÅÓ ÍÁÙ ÂÅ ÁÑÕÁÔÉÃ ÂÉÏÄÉÖÅÒÓÉÔÙ ÔÈÁÔ ÉÓ ÐÒÏÔÅÃÔÅÄ ÕÎÄÅÒ %5 ÎÁÔÕÒÅ 
protection legislation(such as the Habitats Directive, see below), drinking water sources 
for which there are special requirements (in accordance with the European Drinking 
Water Directive), or requirements for bathing water quality in certain areas used for 
such purposes (regulated in detail in the Bathing Water Quality Directive). The maybe 
simplest way to incorporate such specific requirements is to designate specific 
protection zones within the river basin, in which such more specific objectives must be 
met. The overall plan of objectives for the river basin will then require ecological and 
chemical protection everywhere as a minimum, but where more stringent requirements 
are needed for particular uses, zones will be established and higher objectives set within 
them in order to address high local risk levels (accumulated and/or acute).    

ԅľ ’Ŀ ľ ’Ŀѿ ӊ ̆ ΐᵣ

Ȃ ֓ Ḡ ̂ ȇ Ȉ̆פ

Ҋ ̃Ḡ ̆ ≢ ̂ ȇ

Ȉ̃̆פ ֓ ԍ ̂ ȇ ȈҬפ

̃Ȃ ῤ Ḡ ̆ Ḡ

ῤ ⌠ ΐᵣ Ȃԍ ̆ ᵣ ⅞ ҩ

ץ Ḡ Ḡ ᵬҹ ᵞ ̆ᵖ Ҥ ̆ ᴪ

Ḡ ̆ Ḡ ῤ ץ̆ ̂ /

Ȃ 

In certain cases there are exceptions with regards to reaching the environmental 
requirements. Certain water uses may compromise the natural condition of a water 
body but be considered essential to uphold in spite of the negative ecological impact. 
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Typical examples being flood protection and essential drinking water supply.11 In such 
cases, the water bodies in question may be exempt from the normal goal of Good 
Ecological Status. For such heavily modified water bodies , an alternative 
environmental goal referred to as Maximum Ecological Potential  applies, referring to a 
state in which all the appropriate ecological mitigation measures have been taken.12 

֓ ’Ҋ̆ Ӟ ᶛ Ȃ ֓ ᴪ ҩ ᵣ

’̆ ̆ᵖ ҹ ̆ῖ ᶛ

ᶫ Ȃ ’Ҋ̆ ᵣ ᾧԍ ⌠ ’ Ȃ ԍ Ҥ

ᵣ̆ ѿ ҹ ⱬ Ȃ ⱬ ԅѿ℗

ӊ ⌠ Ȃ 

The WFD thus recognizes two types of surface water bodies - normal water bodies and 
heavily modified water bodies -, which we have described above. In each case, water 
bodies are classified in accordance with a 5 -tier scale: 

̆WFD ԅң ᵣĺĺ ᵣ Ҥ ᵣ̆ ױ ҉

ԅ ֓ ᵣȂ ң ᵣ№≢ 5 ⅞№̔ 

¶ High status: Practically no deviation from the natural state 
ᴨ ’̔₃Ӎ  

¶ Good status: Slight deviation from the natural state 
’̔  

                                                        

11 Less clear-cut cases than flood protection and drinking water supply, are navigation and power 
generation where the activity is open to alternative approaches (transport can be switched to land, other 
means of power generation can be used). Derogations may be provided for those cases also, but subject to 
three tests: that the alternatives are technically impossible, that they are prohibitively expensive, or that 
they produce a worse overall environmental result.    
ҍ ᶫ Ҍ ’ ̆ ꜚ ץ ̂ ץ ⌠ ҉̆

ῒז ̃Ȃ ֓ ’ ᵞ ̆ᵖ ҈ ̔ ҉ Ҍ ̆

̆֟ ᵣ Ȃ 
 
12 For more information about the classification of ecological status and ecological potential, see ECOSTAT 
(2003): Overall Approach to the Classification of Ecological Status and Ecological Potential. The reference 
condition when assessing Good Ecological Potential is here referred to as Maximum Ecological Potential, 
and defined as the state where "the values of the relevant biological quality elements reflect, as far as 
possible, those associated with the closest comparable surface water body type, given the physical 
ÃÏÎÄÉÔÉÏÎÓ ×ÈÉÃÈ ÒÅÓÕÌÔ ÆÒÏÍ ÔÈÅ ÁÒÔÉÆÉÃÉÁÌ ÏÒ ÈÅÁÖÉÌÙ ÍÏÄÉÆÉÅÄ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÔÈÅ ×ÁÔÅÒ ÂÏÄÙȢȱ The 
document is available here: https://www.uni -
due.de/kobio/docs/Ecological%20Classification%20Guidance.pdf 

῏ԍ ’ ⱬ№ Ḥ ECOSTAT̂ 2003̃̔ȇ ’ ⱬ№ ᵣ ȈȂ

ⱬ ’ ⱬ̆ ӈҹľ ⌠ ᵣ ֲ Ҥ

’̆ ῏ ᴇṿ ҍ ᵣ ῏ ᴇṿĿ

Ȃ ᴆ ̔https://www.uni -
due.de/kobio/docs/Ecol ogical%20Classification%20Guidance.pdf 

 

https://www.uni-due.de/kobio/docs/Ecological%20Classification%20Guidance.pdf
https://www.uni-due.de/kobio/docs/Ecological%20Classification%20Guidance.pdf
https://www.uni-due.de/kobio/docs/Ecological%20Classification%20Guidance.pdf
https://www.uni-due.de/kobio/docs/Ecological%20Classification%20Guidance.pdf
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¶ Moderate status: Moderate deviation from the natural state 
Ҭ ’̔  

¶ Poor status: Significant deviation from the natural state 
’̔  

¶ Bad status: Major deviation from the natural state. 
’̔Ҥ  

 
The exact standards and thresholds between the different tiers, are set in the inter-
calibration process for each type of water body (see more about this in chapter 2.2.1.4 
below). )Î ÏÒÄÅÒ ÔÏ ÍÅÅÔ ÔÈÅ 7&$ ÇÏÁÌÓȟ Á×ÁÔÅÒ ÂÏÄÙ ÓÈÏÕÌÄ ÈÁÖÅ ȰÈÉÇÈ ÓÔÁÔÕÓȱ ÏÒ ȰÇÏÏÄ 
ÓÔÁÔÕÓȱ (the criteria of which will differ for different types of water bodies). For all the 
×ÁÔÅÒ ÂÏÄÉÅÓ ×ÉÔÈ ȰÍÏÄÅÒÁÔÅ ÓÔÁÔÕÓȱ ÏÒ ÂÅÌÏ×ȟ %5 -ÅÍÂÅÒ 3ÔÁÔÅÓ ÁÒÅ ÏÂÌÉÇÅÄ ÂÙ ÔÈÅ 
directive to ensure that the condition of these water bodies is improved so that the 
ÃÒÉÔÅÒÉÁ ÆÏÒ ȰÇÏÏÄ ÓÔÁÔÕÓȱ ÏÒ ȰÈÉÇÈ ÓÔÁÔÕÓȱ ÉÓ ÁÃÈÉÅÖÅÄȢ  

ᵣ ԑ ‰ Ҭ ԅ №Ҍ ℗ ‰ ṿ̂ΐᵣ Ҋ

2.2.1.4 ̃Ȃҹԅ WFD ̆ ᵣ ⌠ľᴨ ’Ŀ ľ ’Ŀ̂ῒ

‰ Ҍ ᵣ ̃Ȃ ԍľҬ ’Ŀ Ҋץ ᵣ̆ פ

Ḡ ֓ ᵣ ’ ⌠ Ḃץ̆ ⌠ľ ’Ŀ ľᴨ ’Ŀ

‰Ȃ 

The case of groundwater  is somewhat different than for surface water, as the 
presumption in relation to groundwater should broadly be that it should not be polluted 
at all. Groundwater bodies are classified in two categories only: Natural or polluted.For 
the general protection of groundwater, EU takes a precautionary approach . This takes 
the form of a prohibition on direct discharges to groundwater. In addition, water 
authorities in the river basins are required to monitor groundwater bodies so as to 
detect changes in chemical composition (which may arise from indirect discharges), and 
to reverse any upward pollution trend that is caused by human activity. Taken together, 
these measures should ensure the protection of groundwater from all contamination, 
according to the principle of minimum anthropogenic impact. Quantity is also a major 
issue for groundwater. There is only a certain amount of recharge into a groundwater 
each year, and of this recharge, some is needed to support connected ecosystems. A 
sustainable use of groundwater thus entails that the quantitative status  of the 
groundwater should be upheld by not abstracting more than the portion of the overall 
recharge not needed by the ecological systems. The WFD limits the abstraction of 
groundwater to this quantity.  

Ҋ ’ҍ Ҍ ̆ ҹ ӈ҉ Ҋ Ẋ ̔ Ҝ Ҍ

Ȃ Ҋ ᵣֽ№ҹң ̔ Ȃ ԍ Ҋ ѿ Ḡ ̆

Ȃΐᵣᵬ Ҋ Ȃ ̆ ῤ Ⱶ

Ҋ ᵣ̆ץ № ̂ ̃̆ ֲ

ꜚ ⱴ Ȃל ֓ ⱴ ѿ ̆ ֲҹ ↕̆ ץ

Ḡ Ҋ ᾧ Ȃ Ӟ Ҋ ѿҩ Ȃ ֽ Ҋ ѿ

̆ῒҬѿ № ԑ Ȃ ̆ ᶏ

Ҋ ̆ Ҋ ’ ’̔ Ҍ ԍ Ҭ

Ҍ №ȂWFD ’ └ Ҋ Ȃ 
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Integrated river basin management and cyclic implementation 

 

The directive builds on the view that the best model for a single system of water 
management is management by river basin  ɀ which is the natural geographical and 
hydrological unit ɀ instead of according to administrative or political boundaries. The 
river basin approach means that the WFD in practice functions as a tool for regional 
environmental risk assessment and management related to water. As can be seen in the 
map below (figure 2.2), most river basins in the EU does not conform to administrative 
and political boundaries at local or national levels. For instance, the Rhine river basin 
(see chapter 3.3) is mainly situated in four different provinces of Germany, but the 
upper part of the watershed includes areas in Switzerland and Austria, the middle part 
includes areas in France, Belgium and Luxembourg, and the lower parts are entirely in 
the Netherlands.  

פ ӊ҉̔ ѿ ᵣ ᶃ ̆

Ҍ Ȃ ᵝȂ

WFD ᵬҹ ᵣ ᵀ ΐȂ׆Ҋ ̂ 2.2̃ ץ ₮̆

҉ҍ Ҍѿ Ȃᶛ ̆ ̂ 3.3 ̃

Һ ᵝԍ ҩҌ ̆ᵖ ҉ ≠ ̆Ҭ ȁ

≠ ̆Ҋ ↕ῃ ᵝԍ ῌȂ 

Figure 2.2 Map of national and international river basin districts in the EU (2012)  

2.2  ̂2012 ̃ 
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Source: European Commission (EC 2014b). ̔ ᴪ̂EC 2014b̃  

For each river basin district a river basin management plan shall be established and 
updated every six years, constituting the platform for implementing measures to reach 
the WFD goals for ecological and chemical status. This means that the relevant 
administrative and political bodies in each river basin district - whether on local, 
regional, national, and trans-national levels - must cooperate in planning and 
implementation. 

└ ҩ ⅞̆ ғ Έ ѿ ̆ᵬҹ ⌠WFD ’

’ Ȃ ҩ ῏ ̆

ȁ ̆ ᵬ ⅞ҍ Ȃ 

The main framework of implementation is the river basin management plan . Each 
ÒÉÖÅÒ ÂÁÓÉÎ ÉÓ ÂÒÏËÅÎ ÄÏ×Î ÉÎÔÏ Ȱ×ÁÔÅÒ ÂÏÄÉÅÓȱȟ ×ÈÉÃÈ ÁÒÅ ×ÁÔÅÒ ÁÒÅÁÓ ×ÉÔÈÉÎ ÔÈÅ ÒÉÖÅÒ 
basin with common and distinct characteristics and for which different measures will be 
applied. For each river basin district a river basin management plan will be established 
and updated every six years, constituting the platform for implementing measures to 
reach the WFD goals in the river basin as a whole. In other words, the river basin 
management plan is a detailed account on how the objectives for the river basin are to 
be reached in the coming 6-year period (this is described in more detail below). The 
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7&$ ÏÐÅÎÓ ÆÏÒ ÔÈÒÅÅ ȰÒÏÕÎÄÓ ÏÆ ÉÍÐÌÅÍÅÎÔÁÔÉÏÎȱ ×ÈÅÒÅÂÙ ÔÈÅ ÒÅÌÅÖÁÎÔ ÁÕÔÈÏÒÉÔÉÅÓ ÆÏÒ 
each river basin district can gradually move towards full realization of the objectives of 
the directive. The first implementation period is 2009-2015, the second 2016-2021, and 
the third 2022-2027. The timeline for the implementation of the WFD is presented in 
table 2.1 below.   

Һ ҹ ⅞Ȃ ҩ № ҹ ҩľ ᵣĿȂ ᵣ

ῤΐ ῍ ȁ Ҍ Ȃ└ ҩ ⅞̆

ғ Έ ѿ ̆ᵬҹ ⌠ ҩ WFD Ȃ ӊ̆

⅞ 6 ᵥ ⌠ ̂ Ҋ ̃Ȃ

WFD ԅ҈ľ ĿȂ ҈ ̆ ҩ ῏ ץ ῃ

פ ╠ Ȃ ѿҩ ҹ 2009-2015 ̆ ԋҩ ҹ 2016-2021

̆ ҈ҩ ҹ 2022-2027 ȂҊ 2.1 ᶫԅWFD Ȃ 

Table 2.1 Timeline for the implementation of the Water Framework Directive  

פ 2.1  

Timeline for implementation of the Water Framework Directive 

פ  
2000 Water Framework Directive (WFD) comes into legal force at EU level 

פ Ȃ 
2003 Deadline for Member States to adapt national legislation to WFD requirements 

WFD ҹ  
2004 Deadline for Member Status to describe status for their water bodies in accordance with WFD criteria 

WFD ‰ ᵣ ’  
2006 Monitoring programs at river basin level ready for implementation 

└ ⅞ 
2009 The first 6-year river basin management plan (2009-2015) with programs of measures to be in place. 

(The measures are activities aiming to bridge the gap between current status and goals.)  
The first 6-year river basin management plan period begins. 

└ ѿҩ 6 ⅞̂2009-2015̃ ⅞Ȃ 

̂ ҍ ӊ ꜚ̃Ȃ 

ѿҩ 6 ⅞ Ȃ 
2012 Implementation of relevant measures for the first period has taken place during the first half of the 

period (2009-2012) and in the second half of the period (2012-2015) they effect aquatic ecology.  

҉ ̂2009-2012̃ ѿҩ ῏ ̆Ҋ ̂2012-2015̃ ֓ ῏

֟ Ȃ 
2015 Results of the first period have been assessed and the second 6-year river basin management plan 

(2016-2021) with program of measures to be in place.  
The second 6-year river basin management plan begins. 

ᵀ ѿҩ ̆└ ԋҩ 6 ⅞̂2016-2021̃ ⅞Ȃ 

ԋҩ 6 ⅞ Ȃ 

2018 Implementation of relevant measures for the second period has taken place. 

ԋҩ ῏ Ȃ 
2021 Results of the second period have been assessed and the third 6-year river basin management plan 

(2021-2027) with program of measures to be in place.  
The third 6-year river basin management plan begins. 

ᵀ ԋҩ ̆└ ҈ҩ 6 ⅞̂2021-2027̃ ⅞Ȃ 

҈ҩ 6 ⅞ Ȃ 
2024 Implementation of relevant measures for the third period have taken place 

҈ҩ ῏ Ȃ 
2027 Final deadline for the achievement of WFD objectives 
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WFD Ȃ 
Source: Vista Analysis, based on WFD guidance documents. 

Vista Analysis WFD ⁹ 

Public participationῈᴧ ҍ 

Implementation of the WFD requires a complex process involving a large number of 
stakeholders at various levels in 6-year cycles of implementation towards 2027. There 
are two main reasons why the WFD explicitly requires and encourages public 
participation (EC, 2003a)13. The first is that the decisions on the most appropriate 
measures to achieve the objectives in the river basin management plan will involve 
balancing the interests of various groups. It is therefore important that the process is 
open to the scrutiny of those who will be affected. The second reason concerns 
enforceability. The greater the transparency in the establishment of objectives, the 
imposition of measures, and the reporting of standards, the greater the care EU Member 
States will take to implement the legislation in good faith.  

WFD ѿҩ ̆ ҩ ᴧ ≠ ῏ ҍ⌠ ԍ

2027 6 ҬȂWFD ӊ ץ ꞉Ὲᴧ ҍ ңҩ ̂EC, 

2003ã̔ ѿ ҹ ⅞ ̆

ᵣ ≠ ̆ ҩ‗ ̕ ԋҩ ⌠ ̆

└ ȁ ₮ ‰ ̆ ᴪ Ȃ 

Transparency is also a prerequisite for empowering the citizens to influence the 
direction of environmental protection, whether through consultation or, if disagreement 
persists, through the complaints procedures and the courts. The rights of the European 
public (individuals and associations) with regard to the environment, is secured by the 
Aarhus Convention on Access to Information, Public Participation, in Decision-Making and 
Access to Justice in Environmental Matters (1998) of the UN Economic Commission for 
Europe. 

ѿҩᶏῈ ȁ Ҍѿ

Ḡ ╠ ᴆȂ Ὲᴧ̂ҩֲ ̃ ≠

ᴪ ȇ ҉ Ḥ ȁῈᴧ ҍ‗ Ὲ Ȉ

̂1998 ̃ ⌠Ḡ Ȃ 

2.2.4 Tools  

פ 2.2.4 ΐ 

How to set environmental targets for different types of water bodies(inter-calibration) 

ᵥ Ҍ ᵣ ̂ ԑ ‰̃ 

                                                        

13
 Guidance document No 8: Public Participation in relation to the Water Framework Directive, is available 

here: ץҊ 8 ᴆ̔ פ Ὲᴧ ҍ̔

http://www.waterframeworkdirective.wdd.moa.gov.cy/docs/GuidanceDocuments/Guidancedoc8Publicp

articipation.pdf  

http://www.waterframeworkdirective.wdd.moa.gov.cy/docs/GuidanceDocuments/Guidancedoc8Publicparticipation.pdf
http://www.waterframeworkdirective.wdd.moa.gov.cy/docs/GuidanceDocuments/Guidancedoc8Publicparticipation.pdf
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In order to ensure a common ecological scale across Europe, an inter -calibration 
exercise  had to be carried out before defining the precise ecological objectives for each 
type of water body. The species of fish, invertebrates and plants in Baltic rivers differ 
from those in Alpine rivers, which in turn differ from those found in Mediterranean 
rivers. Since aquatic ecosystems vary widely across Europe, defining the ecological 
condition that cÏÒÒÅÓÐÏÎÄÓ ×ÉÔÈ ȰÈÉÇÈȱ ÏÒ ȰÇÏÏÄȱ ÓÔÁÔÕÓ ÈÁÄ ÔÏ ÂÅ ÄÏÎÅ ÆÏÒ ÄÉÆÆÅÒÅÎÔ 
biogeographic regions.   

ҹԅḠ ҩ ⌠῍ ̆ ѿ ᵣ ℗ ӊ╠

ԑ ‰ ꜚȂ ȁ ꜚ ҍ

Ҍ ̆ Ҭ Ҍ Ȃ ԍ

҆≢̆ ᴆ ⌠ľᴨ Ŀ ľ Ŀ ’ ̆

Ҍ Ȃ 

The inter -calibration exercise took place between 2003 and 2007 and involved 
hundreds of experts across Europe. The European Commission's Joint Research Centre 
in Ispra,Italy, coordinated the technical work. 14 different Geographical Inter-calibration 
Groups (GIGs) were set up. For example, experts from Italy, France, Germany, Austria 
and Slovenia collaborate in the GIG for Alpine lakes. Waters also differ within each inter-
calibration group. Experts in the Alpine group identified two types of Alpine lakes with 
distinct ecological characteristics, one at lower and one athigher altitude. Eleven 
countries participated in theinter -calibration group for North-East Atlantic coastal and 
transitional waters, comparing the ecosystems of seven different types of waters, from 
shallow coastlines to deep northern fjords. The experts first identified and studied 
almost 1500 sites in rivers, lakes and coastal and transitional waters across Europe, in 
order to mainstream the understanding of Good Ecological Status for different water 
body types. This network of 1500 sites was laterexpanded, and the inter-calibration 
exercise has used data from many thousands of sites and water bodies across Europe.14 

ԑ ‰ ꜚ 2003 2007 ӊ ̆ ᵝҒ ҍῒҬȂ

ᵝԍ ≠ᴚ ᴪ Ҭ ᵬȂ ԅ 14 ҩҌ

ԑ ‰ ̂GIG̃ Ȃᶛ ̆ ≠ȁ ȁ ȁ ≠ ֒

Ғ GIG ᵬȂ ҩ ԑ ‰ ῤ Ӟ Ҍ Ȃ

Ғ ԅң ΐ ̆ѿ ᵞ̆ѿ

Ȃ11 ҩ ⱴԅ қ ԑ ‰ ̆ ԅ׆

⌠ ҂ Ҍ ȂҒ ױ ᾢ ԅ ҩ

ȁ 1500 ҩ Ḃץ̆ Ҍ ᵣ

                                                        

14 More than 300 ecological assessment methods have been developed in Europe. The WISER database 
contains information about the national assessment methods used to classify the ecological status of 
rivers, lakes, coastal and transitional waters. Member States of the European Union apply these methods 
in their monitoring programmes according to the EU Water Framework Directive. The database is 
available here: http://www.wiser.eu/results/method -database/ 

300 ⁹WISER ⁸ ⁸

⁹ ⁹

http://www.wiser.eu/results/method -database/ 

http://www.wiser.eu/results/method-database/
http://www.wiser.eu/results/method-database/
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’ ῍ Ȃ ̆ ҩ  1500 ҩ ԅ̆ ԑ ‰ ꜚᶏ

ԅ ҩ ᵣ Ȃ 

Methodologies for assessing ecological status and classification 

’ ᵀ №  

The WFD and the guiding documents provide quality elements  that are to be used 
when assessing ecological status in different types of water bodies (rivers, lakes, coastal 
waters etc.). This includes biological elements, hydro-morphological elements 
supporting the biological elements, and also chemical and physiochemical elements 
supporting the biological elements. A list of the quality elements for rivers, lakes, 
transitional waters and coastal waters is provided below.  

WFD ᴆ ᶫԅ ᵀҌ ᵣ̂ ȁ ȁ ̃

’ ᶏ Ȃ ֓ ȁ

̆ ȂҊ ᶫԅ ȁ ȁ

Ȃ 

Good Ecological Status requires Good Chemical Status, which is reached for a water body 
when it complies with the environmental quality standards for the 33 Priority 
Substances and 8 Other Pollutants. For these substances, two types of concentration 
standards are used:  The average value or concentration of the substance concerned 
calculated over a one-year period. The purpose of this standard is to ensure the long-
term quality of the aquatic environment. The purpose of the second standard is to limit 
short-term pollution peaks. The quality standards are differentiated for inland surface 
waters (rivers and lakes) and other surface waters (transitional, coastal and territorial 
waters). Specific standards are also set for metals and certain other substances. Member 
States must ensure compliance with these standards. They must also verify that the 
concentration of substances concerned does not increase significantly in sediments 
and/or the relevant biota.15 

’ ’Ȃ ѿҩ ᵣ ⌠ 33 └ 8 ῒז

‰ ̆ ⌠ԅ ’Ȃ ԍ ֓ ̆ ң

‰̔ ṿ̆ ῏ ѿ Ȃ ѿҩ ‰ Ḡ

Ȃ ԋҩ ‰ └ ṿȂῤ ̂ ҍ ̃

ῒז ̂ ȁ ̃ Ҍ ‰Ȃ ҹ ῒ

ז ֓ ԅ ‰Ȃ Ḡ ֓ ‰̆

/ ῏ ῏ Ȃ 

                                                        

15 The following guidance documents describe chemical monitoring requirements in more detail: No 15: 
Groundwater monitoring, No 16 Groundwater in Drinking Water Protected Areas, No 19: Surface Water 
Chemical Monitoring, No 28: Preparation of Priority Substances Emissions Inventory. These documents can 
be found on the internet if one searches by name.ץҊ ᴆ ԅ ̔ 15 ᴆ̔

Ҋ ̆ 16 ᴆ̔ Ḡ Ҋ ̆ 19 ᴆ̔ ̆ 28 ᴆ̔

└ └ Ȃ ԑ ҉ ⌠ ֓ ᴆȂ 
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Table 2.2 Quality elements used for assessment of ecological status/ecological 
potential in different types of surface water bodies  

2.2 ԍ ᵀҌ ᵣ ’/ ⱬ  

 

Source: ECOSTAT (2003) 
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