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&TAxT OA
This report is developed asan activity under the SinoNorwegian cooperation project
@Planning for costeffective environmental risk reductiond Bhrough several examplest

reviews relevant policies to reduce acute, accumulated and regional environmental risks
in the EU and the USandpotential lessons for China are proposed.

The target audience for the report is our colleagues at provinciand city environmental
protection bureaus (EPBs) and their associated research institutder prevention of, and
emergency response to environmental riskin particular, the project cooperdes with
the EPBs ofiangsu Province, Guizhou Province and the cities of Anshun (Guizhou) and
Tongling (Anhui). Colleagues at Ministry of Environmental Protectiofl MEP) may also
find the report useful for their work . Being a long text the report is meantor 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 theport, and our partners at theChinese
Academy of Environmental Planning led by Ms. Yu Fang and Mr. Cao Guozhihave
contributed with valuable inputs to previous drafts.

We sincerely thank all who has contributed to the report
Thereport wasfinalized in 2014.

9 mai 2015

Haakon Vennemo

Projectleader
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Executive Summary

Abstract

We reviewrelevantpolicies to reduce acute, accumulated and regional environmental risks
in the EU and the US. Potential lessons for China are proposed. diéetinat 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 policytiatives 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 Chifdista
Analysis report 2013/37) reveals that the ewvironmental policy in China is currently in a
phase where basic legislation and principles are in plagebut where necessary
institutional development, baseline data collection, policy and crossector
mainstreaming as well practical apfication 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 }2”1 5-Year Plan (20112015), the Chinese government made it a poiity to
OO0OO0OAT COEAT OEA ATl qiéanGhd conkdl i© Rel fieldg andllistDrisid O A
prevention as one of the main tasks of environmental protection.

Current overall challenges regarding environmental planning and risks management,
include according to the Baseline Studylack 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 enteipes 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 rsks 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) ad 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 top® In this executive

Vista Analyss AS 7



Tackling envronmental risks with environmental planning: international experiences

summary we point to conmon themes across the EU and US policies, and give an
overview over these policiesChapter 1 gives direction for further reading.

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

1. Acute environmental risks andemergency response, i.e. damagad response
related to emissions/releases caused by suddesnd large emissions sometimes
caused by accidents

2. Accumulated environmental risks, i.e. damages resulting fnm 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, sutstances and endpointsand 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 addressedn 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 ewironmental policy in the 1970s and 80s was
public awareness. Some of the main principles behind the policies and approaches in
Western countries have been:

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

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

1 Right to information, most information on emissians, local air and water
quality, contaminated sites etcis today publicly available.

1 The subsidiarity principle is today a key principle for all policies inthe EU,
ensuring that decisions are taken asear as possible to the citizenaffected

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

1 The polluter -pays principle (PPP) , defined as the polluterbeing 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.

1 Cost benefit considerations, although formal cost benefit analysis hasot
always been explicitly used.

Policy approaches are generallypased in law to ensure a solid and lasting foundation of
the policy. This enablesthose affected totake the regulator or polluter to court to
ensure an impartial judgment of the caseandthat 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 tocontrol damages fran acute accidentsf they occur.

Vista Analyse AS 8
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Designated institutionshave been establishegstaffed with personnel with the necessary
skills. The one and same institution is usually responsible for handling all three kinds of
environmental risks. However, there mightbe special institutions handling the rescue
and cleaning up from acute emissions to water and soil.

Most of the policy instruments have been based ooommand and control . Generally,
the same policy instruments have been used for alhree 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 mordlexible regulations , giving
plants some more choice on how to reduce emissions, have been inttmeétd. 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 atthe-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 CBPARConvention (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 appliesan integrated approach

to control emissions into air, water and soil, waste management, energy efficiency and

accident prevention. It shows the basic approach to regulations ognvironmental risks

caused by industrial sources, based on Best Available Techniques (BAT)he
requirements of OEA ) %$ $EOAAOQOEOA OADPOAOGAT O AOOOAT O ¢
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 theBest Available Techniques
Reference DocumentyBREFs) that the EU has developed for the vaus industries

Vista Analyss AS 9



Tackling envronmental risks with environmental planning: international experiences

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 suitablehat it would cost to
replace existing technologies with BAT etc. In this respect it should also be considered if
Ol i A OEiI Pl AOh DPAOEADEDAE ADibskadng Bdanirg devies)
could be more costeffective and yield environmental mprovements quicker, compared
with changing (larger parts of) the production processes.

%5860 7A0AO0 &OAI Axi OE $EOAAOEOA

The EU Water Framework Directive (WFD) provids the legal framework for all water

management in the EUIt contributes to reducing regional environmental risk related to

water by imposing and monitoring environmental standards and integrated
management at river basin levellt commits EUmember states to achievehe goal of
good qualitative and quantitative status ér 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,restore their status as close
to natural conditions as possible, and to promotéong term sustainable wateruse. It is a
framework in the sense that it prescribessteps to reach the common goal

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

Since the beginningof the 11th Five-Year Plan (20062010) 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 countryThe approaches and tools of
the WFD woull need to be used and applied by China in accordance with local
circumstances, institutional capacities and other factorsWhile the WFD generally
speaking is a succesby reducing environmental risks related to water significantly in
the EU it has also leen criticized for being unnecessarily complicated antbr setting in
motion administrative and scientific coordination processes that are timeconsuming
and where the outcome is uncertain. A general advice would be to learn from the best
practices exemplfied by the WFD, but at the same time try to keegnings as simple and
practical as possiblen order to reducebureaucracy andcosts.

In the WFD, the river basin management plan provides the opportunity to assess the
extent to which measures triggered byother legislation are in factsufficient to preserve
aguatic ecology and drinking water sources from accumulated and acute risk. If that is
not the case, the directiverequires the country and river basin authority to close ths
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 sectoregislation related to water in China, would likely
also reveal gaps and be helpfuh order to improve water quality .

In China responsibilities for dealing with water is split between several agencies within
government. The framework of integrated riverbasin 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

Vista Analyse AS 10
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River Basin Management (IRBM) was incorporate ET O #EET A6O c¢mnmng 7.
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 wadr.

The OSPAR Convention

The North Sea is an area of intense human activity gutg great pressure on the marine
environment. Landbased discharges (river input and direct discharge), oceabased
discharges (dumping and incineration at sea) and atmospheric deposition have been

among the major sources of contaminant inputs to the North &eTherefore, a set of
international regulations directed at waste dumping at sea anétom land based sources

have been put in placemost notably being the Convention for the Protection of the

marine Environment of the North%AOO | O1 AT OEA  jer@idhRA Th&/ 30! 2
convention aimsto 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 ad the wider North-East Atlantic.

The OSPAR Comwtion 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 developinggislation for the
coastal zone, including establishment of jurisdictional and zoning boundaries, and
allocating use rights for coastal and marine resourceé main priority for China could be
to enhance enforcement of current regulations, particularly forland-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 Areashas been an effective tool in the protection of
marine waters in the North Sea regiorwith 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 coverageof Marine Protected Areaswith appropriate
monitoring and management systemsalong with nationally coordinated actions against
land-based polluters, may contribute toreversing the negative trend with respect to
pollution of the Chinese marine waters.

EUREACH Directive

REACH (Regulation on Registration, Evaluation, Authorization and Restriction of
Chemicals) entered into force on 1. June 200%.is considered by the EU itself as the
most groundbreaking piece of legislation on safer chemicals in the world, and the most
complex legislation iNEW O oB’E OO

REACH places the responsibility for safe management of the risks of chemical
substances orthe industry, and ensures that appropriate safety information is provided
to their users. This shouldencourage enterprises to apply risk reduction measures from
an early point in the life cycle of the substance concernett. also permits EU Member
State @mpetent authorities to re-orient their resources towards evaluating the quality

Vista Analyss AS 11
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of the information submitted by industry rather than doing risk assessments
themselves Furthermore, the EU cantarget additional measuresat highly dangerous
substances, whee there is a need for complementing action dhe EU level

REACHis an example of howaccumulated and regional riskfrom the production, use
and disposal of chemicals and of products containing hazardous substances are handled
by imposing common rules forthis in all countries.

#EET A EO DPAOEADPO OEA x1 Ol A6O 1 AOCAOGO bHOIT AOGA
are several regulations in place in China to handle this problenm 2010 MEPreleased

the revised version (the Order No. 7) of the Provisions onrizironmental Administration

of New Chemical Substances, replacing old regulatioriBhis regulation is similar to EU

REACH and is also known as "China REACHhder this regulation, companies shall

submit notification for the new chemicals used as ingredies or intermediates for
pharmaceuticals, pesticides, veterinary drugs, cosmetics, dd additives and feed

additives etc. There are also other regulation for the production, storage, import, use,

sales and transport of hazardous chemicals.

The REACHframework is very comprehensive and requires a lot of knowledge,
analytical capacity etc. from the industry.We see from Europe that implementing
REACHTrequires 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 requiremensnd 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. Thusnany Chinese companiesvill over time gain experience with
the REACH framework, which could evenally 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 Edllowing the use of all substances that are
authorized through the REACH proess.

EU:The Seveso Directives

The 1976 Seveso accident in Italy spurred EU legislation aimed at prevention and

control of the risks of major accidents inthe AEAT EAAT ET AOOOOU8 4EA C
directives now apply to around 10000 industrial establishments using or storing

dangerous substances in large quantities. The Seveso directives abm minimize
consequences for the environmenand at the same time regulatethe protection of

employees of a company as well as people in close proximity gochemical plantif an

accident happers.

The directivesoblige member states to facilitate that industry operators haveystemsin
place to prevent major accidents Operators that handle dangerous substances above
certain thresholds are obliged to regularlyinform the public likely to be affected by an
accident. Theoperators should provide safety reports, a safety management system and
an internal emergency plan Member Sates must ensure thatemergency plans are
established for the surrounding areas andhat mitigation actions are planned These
objectives should also be taken into account in landse planning. The legislation

Vista Analyse AS 12
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constitutes a tiered approach to the level of controlsThe larger the quantities of
dangerous substances present within an estaishment, the stricter the rules

The Seveso directivesare examples on how acute risks (and to some extent regional
risks) from accidentsin 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 guidelinds local
planners with respect to risk assessment in landise planning Such guidelines should
include methods for assessing theequirements for safety distanceswhich 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 resdential areas and the relocation 6 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 fahis
land-use safey planning and emergency preparedness. The implementation of the
guidelines should most likely be the responsibility of local authorities, which is the case
under the Sevesdirectives. Also, the evaluation and revisions of the Sevedoectives
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 apenalties in the event

of noncompliance, and iii) Exchange of information across member state borders (i.e.
provinces) to avoid and minimize dominoeffects in the event of a major accident

The EU Habitats Directive

The Habitats Directive is a key policy toofor reducing and managingregional risk to
ecologyin the EU, and constituteD E A @ m&ri tbobfor preserving biodiversity and
following up the Convention on Biological Diversity.The goal of the directive isto
protect and ensure longterm viability for threatened species and nature types in
Europe, which are defined as approximately 1,000 species armbme 220 habitats that
are listed in the directive's annexesThe directive sets a common minimum standard fo
protection of the most important European species and habitajsand t 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 Directiveshows how imposing an ecological red line for preserving
biodiversity in the EU contributes to reducingthe ecologicalrisk related to a decline in
biodiversity and loss of species, based aiegional risk assessment and managemen

China is among the 12 meghiodiverse 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 positivetrends
such as growth in forest cover many natural areas, habitats and species in China are

threatened. To ensure basic ecological protectionEA T AAA & O AT OAAT 11

has recentlybeenstressed

Vista Analyss AS 13



Tackling envronmental risks with environmental planning: international experiences

The Habitats Directive would seem to contaim number of features that are relevant for
China: i) The Habitats Directivgorovides an example of how an ecological red line can be
established and implemented through a strictly scientific approach and a process of
inter national or regional cooperation,ii) It provides a methodology for assessing the
necessary scale of protection of species and habitats ageographical levelrelevant for
biodiversity, and iii) it ensures a system for monitoring andor regular reporting on the
status of the most threatened species and habitatsin the EUit 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 Themtégc 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 aimas 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 Directiiaill not
formally adopted). This recognizes eight major threats soil erosion, decline of soall
organic matter, soil contamination, loss of soil biodiversity, salinization, compaction, soil
sealing and landslides.The EU Commission hasin recent years supported initiatives
raising awareness of the importance of soil as limited resource,as well asresearch and
monitoring projects. The objective of soil protectionis also increasingly integratedinto

I OEAO %5 DI 1 EAEAOh ETAI OAET ¢ ACOEAOI OOOA AT/

been allocated to the rehabilitdion of industrial sites and contaminated land as part of
the Cohesion Policy for the period 20072013.

EU Soils Thematic Strategghows how the EU attempts tareduce accumulated risks
caused by release of harmful substances.

A report issued jointly by the Chinese MEPand the Ministry of Land and Resources
found that nearly one-fifth of the farming land in Chinais polluted. The main pollution
source is industial 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, espedlg regarding agricultural
soil, there is a strong need to strengthen mitigation policiesin the EU one so far has
relied on the policies forother sectorswhen 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 alaed to
rehabilitation of polluted soil. Due to the potentially very large costof cleaning up

EAAOGEI U DIl OOAA OEOAOh #E Eaphrodchiappliddinithe ET OT

EU, as a first step to protect human health and environment from the fetts of soll
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 1980n the US (with amendments in 1984 and 1986}0
assist in the cleanup of abandoned hazardous waste disposal sit&iperfund is an

Vista Analyse AS 14
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environmental program established to address cleaning of abandoned sites
contaminated with hazardous substances, as well as "pollants 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 usitlge Superfund (a trust
fund) and eventually claim cost recover from responsible parties

The Superfund exampleshows 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 properBxperts estimate
that contaminated industrial sites in the country number 300,000 to 600,000MEP in
2014 released five official guidancedocuments 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
AEEAAOEOA O OOAOO xEOE A OAOAATET ¢ POIT AAGO
warrant further action, ii) Assess ways of financing the cleanp actions;financing has
been a major challenge in most countries, iii) Keep it simpl&uperfund has over the
years developed rather comprehensive schemes for analyzing and prioritizing between
sites. This requires a lot of skills and analyzing capacityn China, where problems i
large and priorities are obvious elaborate analysiss not always necessaryiv) Keep an
eye on lessons learned fromJS and EU experiences. This could, for example, be related
to megasite management strategies, complex groundwater contamination contrastc.
Finally, in light of both Superfund and the EU Soil Thematic Strategy vhdre is aneed

for a national law or regulation to control soil pollutionin China

Preparations for climatefriendly air quality management in the EU and US

Policies to mitigate climate change and air pollution are often considered in isolatian
Recent studies have shown thasignificant benefits can be achieved through integrating
climate change mitigation and air quality improvement effortgco-control) . According to
one study, the benefits may amount to additional COreductions of 15% in Western
Europe. Much of this isrelated to decreased coal combustionTogether with selected
state and local environmental management agencies, the HPA 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 landise, transportation, energy and climate changeUSEPA is
currently working with thre e pilot areas in order to develop a template for caontrol
for US states

The cocontrol example shows how accumulated and regional risksrelated to air
pollution and climate change may be handled more cosiffectively by targeting the
emission sourcesn 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 cecontrol of air pollutants and
greenhouse gases (GHGBecause China is at a relatively early stage of building its
environmental regulatory systems, it may in some ways be easier to establish-control
mechanisms compared to countries where different governmentainstitutions have
long-term regulatory systems and practices.

Based on international experience, the most important lessons for China includég 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 consumedii) 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 paitulate matter
(PM), NG, SQ, mercury, and, increasingly, COThese approaches encourage industry to
develop longterm financial and environmental plans to optimize investmentin
pollution control equipment. Such an approach offers better planning, great certainty,
lower cost, and more environmental benefit per yuan invested.

APELLz Awareness andPreparedness foEmergencies atocalLevel

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 coadinated preparedness between the
industry, the local authorities and the local populationBecause the risks, capabilities,
stakeholders and regulatory situation of a community will vary from place to place, the
process is designed to be adaptable to locabnditions. 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 accidentn 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 extentand severity of the emergency.

APELL is an example ofa tool for bringing people together to allow effective
communication about risks and emergency responseand to prepare measures to
respond and control emergencies to reducerimarily 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 newrevironmental 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 systens such as ISO
14001 Environmental Management Systems and procedures for cleaner productioA.
pilot project under the APELL programmewas implemented in Yangtze River
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International Chemical Industry Parkin 2010 in Zhangjiagang City, Jiangsu province,
containing more than 80 companiesThis project and similar projects in other countries
may provide useful experiences for a potential scalap of the programme in China.

Chemical industrial parks

A chemical parkcould be defined as a site accommodatingegeral 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 chemidapark is similar to an industry
park, but an industry park also consists of companies from other industry sectors.
Chemical industry parks arecommon in many European countries, and arexamples of
how Seveso directive requirements are translated intanternal 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 atbeingset
up. As the evidencdrom such parks in Europe provs, the parks may be able to bknce
both economic development and environmental protection.

However, there might be somechallengesin organizing these parks when it comes to
taking care of environment, health and safety issue# 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)
Ensure safety distances to residential areas.

Integrated River Basin ManagemerftRBM)in the transnational Rhine River Basin

The Rhine is one of the most important rivers in Europeand is a vital waterway
carrying trade and goods from the North Seand 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 sourcesalong the Rhine right
downstream to the Netherlands. The incident triggered the Rhine Action Programnier
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 Basshows how a management plan among
several countries contribute to managng and redudng regional risk from release of

harmful substances intoa 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
balanceenvironmental, social and economigriorities.

As aneffect 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.
Snce 2002, the principle of integrated water management has been recognized in
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10t 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 envirormental risk, including emission
pathways and current water use ata sub-regional/provincial level and river basin level,

i) Make a register of priority areas, such as environmental protection areas and
drinking water sources, at subbasin/provincial level and river basin level, iii) Set
environmental targets for water bodies based on the typologies of water bodiesv)
Assess the effect of current legislation and measures, and identify gaps between current
measures and environmental targetsv) Identify measures that need to be carried out at
river basin and subriver basin levels to tackle accumulated as well as acute risk, design
a costeffective program of measures in dialogue with major stakeholders, and set up
coordination mechanisms and vi) Keep theprocess 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 Btlv did it happen?

The earlywarnings 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 19608ne of the first major
responses to this was the Helsinki Convention signed in 1974, which focused on the
prevention and elimination of hazardous demicals in the Baltic Sea Since then,
legislation and policies have been put in place to address these of hazardous
substances, theirrelease to Europe's environment, their levels within aquatic and
terrestrial environments, andtheir adverse impacts

EU legislation has led to documented reductions in the emissions of and exposure to
many well-known hazardous substances to air and watein 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 implemedation of clean production
processes and best available techniques in applications for indusf 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 exampleshows how EU has
managed to reduce the exposure to hazardous pollutants to redueavironmental risk.

A core lesson ér China from theEU experiences the usefulness of longerm programs
to monitor the burden of hazardous pollutants in the various environmental
compartments and in biota.Reliable data on emissions enables design of scienrbased
policies and realistic targets.Interplay with the public is also crucial: In many casesgU
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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 plicy 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 mechamss for abating
hazardous and often transboundary longrange pollution, it should strive to avoid
geographical overlap and duplication of responsibility, while allowing for input and
suggestions from all relevant stakeholderswhile the primary focus in the nearterm in
China is likely to be the wellknown 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 accouhte rapid
advances in knowledge about this type of environmental riskOveruse and misuse of
pesticides have become a major problem globally, especially in developing countries like
China, which increase environmental and health risks.
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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.
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1.1 Three categories of environmental risks irae F

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:
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4. Acute environmental risks and emergency response,e. damages and response
related to emissions/releases caused by sudden, large emissions sometimes
caused by accidents
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5. Accumulated environmental risks, i.e. damages resulting from longerm

emissions/exposures to a pollutant, also referred toas chronic riskand
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Y

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

large), which could beof both acute and accumulativeype.
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Whereas the two first categories refer to the tempral distribution of the risks, the third
refers to the spatial distribution.
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The differences between acute and accumulated environmental risks are not always
distinct. For instance, if the accumulated concentration of a pollutanh 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 af @mission or release are
correlated. Still, it is useful to distinguish between them. Below these risks are further
described.
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1.1.1 Acute environmental risks 0

Acute environmental risks are risks to human health and/or ecology (i.e. plants, wildlife
etc.) from sudden and often unexpected increases in egsions 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 emissionpisodes 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 poisdhe water, which cannot be
used as a drinking water source for months and years, and which cause great damage to
aquatic lifeand/or other marine life.
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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 concentratons are not that important for the damage, since the release
could anyway cause great damage.

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 longerm nature
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of exposure that defines the risk. Generally, pollutants that cause acute risk at a high
emissionrelease 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.
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1.1.3 Environmental risksn particular regions (areas)
My - M-

In areas with several emissionsources (i.e. different industries) multiple habitats,
substances and endpoints presenand generally high concentrations of pollutantsthe
aggregate level of environmental risk may be higher than can be deemed from
inspection of each source in isolationThe different sourcescould reinforce each other
and the whole riskcould belarger than the sum of the parts. In this case the concept of
regional environmental risk is useful.
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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 concemated, implying a higher risk that pollutants
exceed threshold levels for effects on human health and the environmerRegional
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 handlingof regional environmental risk are presented in
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chapter 3.3 Integrated River Basin Management in the Transnational Rhine River Basin,
see boxes focusing on this in each chapter.
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1.2 Fundamental pinciples andapproachesin environmental risk policy
development L At

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.
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1.2.1 How do you know that something is a problem for health and/or ecology
v G a / (]

The environmental problems addressed the 1970s and 1980s were mostly caused by
high concentrationsaccumulated over several years. Someacute 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 at.(2008)

and WB (1996)These tools would be helpfuh the identification of priority
environmental contaminants, as well as priorityareas, to be further assessed.
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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 theserhis was followed up by the EU
through the Public Access to Environmental Information Directive (2003/4/EC), whib
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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.
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1.2.2 How do you approach an environmentaisk 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 ensultants 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 anéventually also pay for them (e.g. US Superfund).
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When the results are ready they are submitted to the authorities for consideration and
eventually follow up through actions to improve the situation.
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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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1.2.3 Underlying principles A3

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 environmentha
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 beforefor 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 occuiThe REACH regulation (see chapter 2) is an
example of the implementation of the precautionary principle.

A a AE T ~
A v At T b A |
G A G
/ 3 6 0 A
- . . . .
H “ H[FA Q@ b’ - b
A * n T Ty G bw
K v v o - L - * a AREACH -~ 2
" Wa 11 o A

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 use@osts for plants and industries

have almost always been considered, and generally it seem& us that one has not

wanted to destroy inrAOOOOEA OGS Al I PAOEOAT AGO 10 AAOOGA O
limits or standards have been setCost benefit analysis has developed considerably over

the years, and is today routinely used in many countries when new policies and tools are
designed.
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The substitution principle lies behind much of environmental policy, even though tis

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
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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 armful 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 paltants.
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Right to information is a key to public participation in shaping environmental policy.
Today most information on emissions, local air quality (including curent 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 emsson data for each
plant can be found on thee-PRTRwebsite, together with other information.
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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 citizeand that constant
checks are made to verify that action is justified in light of the possibilities available at
national, regional or local level.lt is defined in Article 5 of the Treaty onthe European
Union, and has become very important when defining whether actions at EU level are
justified or not. Specifically, it is the principle whereby theEU does not take action
(except in the areas that fall within its exclusive competence), unless 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 HJ-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.
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Fairness and equity are important to ensure broad acceptance for the environmental
regulations of acute, accumulated ghronic) 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 environmentadlgy it

was common to treat old, existing emission sources more lax than new ones
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grandfathering has beenreduced 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.
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What is anacceptable risk level could in principle be decided on the basis of cost
benefit considerations, based on current knowledge aha expected short and long term
damages from long term exposuredccumulated risk ) and probabilities for unexpected
incidents to happen @cute 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 higikeenerally, there is a
tendency that the richer the people/country gets, the higher the valuation ofi.e. desire
for) environmental risk reduction.
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1.2.4 Whatkind of institutional arrangementare needed? . Y L

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, isbased in law, to ensure a solid and lasting foundation of the policy. Th
is the case forall 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 toontrol
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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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 yearsnvironmental 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
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1.2.5 How have theabatementactions been funded? v

Most policies are based onhe polluter -pays principle (PPP) , defined as the poIIuter 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 payorf the
damages of the remaining emissions, has to a very little or no extent been applidthe
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effect to the PPPby imposing liability on businesses for the prevention and remediation
of environmental damage.This applies particularly to damages and risk fromacute
emissions.Over the years a lot of research has been carried out to asses&l valuate in
economic terms the damages caused by various pollutants, which to some extent is used
as a basis for taxation of remaining emissions causiragcumulated risks .
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Government funding has been applied for the cleaning up of old, abandoned insluy
sites in several countries, e.g. the US Superfund (see chapter 2).
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1.2.6 What kind ofpolicy instruments has been used? 3,y .

At the start of the modern environmental policy era most of the policy instruments
applied in Western countries were based orcommand 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 chaptersthere are some
examplesof how policy instruments could beparticularly 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 someconomic 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 sourcesegulating 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.
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Standards have been set more or less through cost benefit considerations, although
formal cost benefit analysis have seldom been applied.gdlth and safety considerations
have played acrucial role, based on scientific knowledge about dose response relations
etc. On the other hand, he 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.
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1.2.7 How have theregulationsbeen enforced? v

All companies are responsible for ensuring compliance with emissions reluctions 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 andther
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 byfiae, 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.
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The main idea with this report is to show how the EU and th&Sthrough 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 countriesno 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 arerelated 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 \{hich is
described in chapters 2.2.1 and 3.3) is 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 endpointsThere 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).
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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 projézam
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The presentation of the exampless 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 howollution 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 appached 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.
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various areas and towads various environmental risks are presented.
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The following examples are presented:

LYoo

1 Regulating industry pollution: theEU Industrial Emissions Directive (IED) (chapter
2.1): shows how EU appliesan integrated approachto 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 thé&U.

3 ' é 3 o/ " IED""~ 21 v
Wr . a a a H

D ¥ 3 A

T %560 7A0A0 &OAI AxIl QR1):%ak exAnpe Fod Aow jadustid D OA O
ecology and water resources are protected fromenvironmental and
ecologicalrisk , within a framework of regional environmental risk assessment
and management
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1 The OSPAR Convention (chapt@3.): 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.

U T>
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1 EU REACH Directive (chapte?2.3.2: 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.
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1 EUThe Seveso Directivéshapter 2.3.3: an example on howacute 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.
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1 The EU Habitats Directive (chapte2.4.1): shows how imposing an ecological red
line for preserving biodiversity in the EU contributes to reducingecological risk
for a decline in biodiversity and loss of speciesbased onregional risk
assessment and management.
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1 EU Soil Thematic Strategy (chapter 2.4:3hows how the EU attempts to reduce
accumulated and regional risks caused by release of harmful substances.
é G F I~ 242 ™ v v
\ A
1 US Superfund (chapter 2.3): 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 n No 3
“h u \ ~ A
1 Preparations for climatefriendly air quality managementin 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 cogfffectively by targeting
the emission sources in an integrated way.
v RI A % -~ 251 ~' "¢
\( buba r Y b Ri .
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1 Summary ofair pollution cases fronphase 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 .
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1 APELLz Awareness and preparedness for emergencies at local level (chaptgr 3.1
an example of a programme enabling governments, in @peration 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
reduceacute and regional risk .
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1 Chemicalindustrial parks (chapter 3.2) an example on how internal systems and
guidelines in parks could contribute to reducingacute and to some extent
regional risks .
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1 Integrated River BasinManagement in the transnational Rhine River Basin
(chapter 33): shows how a management plan among several countries contribute
to manage and reduceegional risk from release of harmful substances into the
river.
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1 Decreased exposure to hazardous pollutants in the Bow did it happen®chapter
3.4). showshow EU has managed to reduce the exposure to hazardous pollutants
to reduceenvironmental risk .
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In this chapter we present some examples ¢ase9 from the EU and the US on how
industry pollution in the EU are regulated today(section 2.1), dischargesto water
(section 2.2), release of heavy metals and other hamlous substances (section 2.3),
protection of nature and soil (section 2.4)and emissions to air (section 2.5have been
handled. Emphasis is put on principles and ovall regulations (like the use of EU
Directives). Examples on howthese principles and regulations have been apigld are
presented in chapter 3.
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2.1 Regulating industry pollution: the EU Industrial Emissions Directive (IED)
3 ‘ 3 5~ IED

2.1.1 Introduction

The Directive on Industrial BEnissions 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.

¢ 3 5 2010/75/EUT " IED" e 6 Lh 3 -
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The IED Directivewas adopted on 24 November 2010 and had to becluded in national
legislation by Member States by 7 January 2013. The IED replaces fDe&ective on
Industry Pollution Prevention and Control (PPC Directivg and various sectoral
directives as of 7 Januarg014, with the exemption of theLarge Combustion Plantl(CP
Directive, which will be repealed wth effect from 1 January 2016.
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The IED Directive stresses that ifferent 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 wholeTherefore, an
integrated approach to prevention and control of emissions into air, water and soil, to
waste management, to energy efficiency and to accident preventioshould 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 forrach 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.
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The emission permit requirements in the IEDare directed at tackling both acute and
accumulated environmental risks , and few of the requirements are directed to one or
another. However, some requiements 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 Diretive imposes minimum standards, and it
does not prevent member states from maintaining or introducing more stringent
protective standards ormeasuresif this is regarded necessary.
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2.1.2 Principles

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

2.
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 Il of the Directive present some criteria on
how to define BAT.
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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 prevetnand, where that is

not practicable, to reduce emissions and the impd&e I 1 OEA AT OEOI 11 AT O
OAAET ENOAOGSE ET Al OAAO A1 OE OEA OAAETITIT CU OOA
designed, built, maintaired, operated and decommissioned.
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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 # operai OB50086 [ AAT O 11 06 AAEAAOE
high general level of protectio of the environment as a whole.

| ~ L H "I
)

€l
c
ot

Py 0 ) no-
“w "~ s 3 A B pa
7 Y. [ LAl gl [ .

G . A

Qo

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 andwhere 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 .
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The key elements of BAT reference documentd8ATconclusions) should be adopted
through a committee procedure. Since this is to be done at the EU levelha EU
Commission should establish guidare on the collection of data, on the elaboration of
BAT reference documents and on their quality assuranc8AT conclusions should be
the reference for setting permit conditions . They can be supplemented by other
sources. TheEU Commission should aim to updte BAT reference documents not later
than 8 years after the publication of the previous version.
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The update of BAT reference documentsfor the various industries should be done
through an exchange of information between Member States, the industries concerned,
non-governmental organiations promoting environmental protection and the
Commission.The exchange ofriformation shall, in particular, address the following:
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a. the performance of installations and techniques in terms of emissions, expressed
as short and long-term averages, where appropri¢e, and the associated
reference conditions, consumption and nature of raw materials, water
consumption, use of energy and generation of waste;
Y ao
% b al a a # ’
b. the techniques used, associated monitoringyess-media effects, economic and
technical viability and developments;
a ’ a : a " o -
c. best available techniques and emerging techniques identified after considering
the issues mentioned in points (a) and (b).
a7 b7 H 1 H o 1 A
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OiA OCET ¢ OAAET EnfvD feéhniqiieAfdrT ad 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 exsting best avaiblble techniques.
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2.1.3 Approach

A large number of BREFs! have been developed L3 BREF b

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

eIPPC o1 3 BATA=x H~ F L, 3 o a
p~ BREF A 2014 4 - L Y W3 *  BREF p A

1 Ceramic manufacturing industry
L
3
1 Common Waste Water and Waste Gas Treatment/Management System in the
Chemical Sector

3T /

1 BREFs can be found dtttp://eippch.jrc.ec.europa.eu/reference/
BREF o~  http:/eippch.jrc.ec.europa.eulreferencet: [ A
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1 Emissions from Storageand the transfer/handling of liquids, liquefied gases and
solids, regardl'ess of the sector or industry

TV YT roa | r / - . B 3 3
1 Energy Efficiency

1 Ferrous Metals Processing Industry

\ 3
M Food, Drink and Milk Industries
a 3
1 Industrial Cooling Systems
3"

1 Intensive rearing of Poultry and Pigs
1
1 Iron and Steel Production

1 Large Combustion Plants

1 Large Volume Inorganic Chemicalg AFF and FlI

_ 3 -AFF  FI
1 Large Volume Inorganic ChemicalsSolids and other Industries
_ 3- ¢ AT
1 Large Volume Organic Chemical Industry ) 3
1 Management of Tailings and Wasteock in Mining Activities
)
1 Manufacture of Glass
L
1 Manufacture of Organic Fine Chemicals
L
1 Non-ferrous MetalsIndustries
3
1 Cement, Lime and Magnesium Oxide Manufacturing Industries
a .o bos
1 Production of Chloralkali
L
3

1 Production of Polymers

1 Pﬂlp and Paper Industry

3
1 Production of Speciality Inorganic Chemicals

1 Refining' ofMineral Oil and Gas

1 Slaughterhouses and Animals Bproducts Industries
a « ap 3
1 Smitheries and Foundries Industry
3
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1 Surface Treatment of Metals and Plastics

1 Surface Treatment Using Organic Solvents
a 3

1 Tanning of Hides ad Skins
L3

1 Textiles Industry

3
M Waste Incineration

1 Waste Treatment

3
1 Wood-based Panels Production

1 Wood and Wood Products Preservation with Chemicals
a . G L

The permit granting process is comprehensive - - N

The process ofgranting permits to installations is the responsibility of each EU Member

State. Operators of an installation should submit permit applications containing the

ET &£ Of AGET 1T 1T AAAOOAdorapetesEl adthorlyER  jOFE AMd | DEA O1 £
responsible institution) to decide permit conditions. An application for a permit should

include a description of the following:

~
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 adescription of the installation and its activities; 1 1 w '

1 an overview of the raw and auxiliary materials, other substances and the energy
used in or generated by the installation; * A ' a
i

1 the sources of emissions from the installation;

1 the conditions of the site of the instakhtion;

1 where applicable, a baseline repordescrlblng the state of soil and groundwater
contamination; "N I/L ’

1 the nature and quantities of foreseeable emissions from the installation into each
medium, as well as |dent|f|cat|on of signficant effects of the emlssmns on the

-

environment; . Y 1

1 the proposed technology and other techniques for preventing or, where this is

not possible, reducing emissions from the installation; Yiir
- G e ’
1 measures for the prevention, preparation for reuse, recycling and recovery of
waste generated by the installation; * A% Pz A
a ;
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1 further measures planned to comply with the general principles of the basic
obligations of the operator; w4t 0 W 78
HE’
1 measures planned to monitor emissions into the environment;
78 '
1 the main alternatives to the proposed technology, techniques and measures
studied by the applicant in outline. a h
9 A

The Directive A A £Edm&dion Init value 8 AO OEA T AOOh AZGPOAOOGAA
specific parameters, concentration and/or level of an emission, which may not be
exceeded dumg one or more periods of time (e.g. hour, day and/or year).
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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:

7 T 0 [b BAT ~ w oy A L

b 1 T h ) BAT Y v

1 the geographical location or the local environmental conditions of the installation
concerned; or B Y

 the technical characteristics of the installation concerned. ” A

In order to enable operators totest 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 existingBAT, the competent
authority should be able to grant temporary derogations from emisen levels associated
with BAT.
Y 3 1 g Y BAT . G
G " h %o X b BAT
A

In order to provide existing installations with sufficient time to adapt technically to
the new requirements of the IED, some of the new requiremenrd should apply to those
installations after a fixed period from the date of application of this Directive.
W L "H * gl 3t IED W
D H v G A
In accordance with the Arhus Convention on access to information, public participation
in decisionrmaking and access to justiceduring 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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2.1.4 Tools
The permit conditions are usually detailed ~ ~ p

BAT conclusions shall be the reference for setting the permit condition€mission levels
associated with BAT means Ot8e8range 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 spe€ AEAA OAAAOAT AA AT 1 shdll déludd ad 8 6
least the following , aiming at reducing both acute and accumulated risks
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1 emission limit values for polluting substances listed irthe Directive, and for
other polluting substances, which are likely to bemitted from the installation in
significant quantities;

DT Yi Ty (s v’

1 appropriate requirements ensuring protection of the soil and groundwater and
measures concerning the monitoring and management of waste generated by the
installation;

GG I7|, “Yi TG * b

1 suitable emission montoring requirements specifying measurement
methodology, frequency and evaluation procedure;

“ v a T ’

1 an obligation to supply the competent authority regulaly, 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;

~ ~ h H - L h ~
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1 appropriate requirements for the regular maintenance and surveillance of
measures taken to prevent emissions to soil and groundwateand appropriate
requirements concerning the periodic monitoring of soil and groundwater in
relation to relevant hazardous substanceskely to be found;

" ! 0 A
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1 measures relating to conditions other than normal operating conditions such as
start-up and shutdown operations, leaks, malfunctions, momentary stoppages
and definitive cessation of operations;
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b b i “ © A b a a a A
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1 provisions on the minimization of long-distance or transboundary pollution
) G E )
1 conditions for assessing compliance with the emission limit values or ato the
applicable requirements specified elsewhere.

E v ¢ '  Bp 3 A

When an activity or a type of production process carried out within an installation is not
covered by any of the BAT conclusion®r where those conclusions do not address all
the potential environmental effects of the activity or process, theompetent 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.
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Regular monitoring is required

It is necessary to ensure that the operation of an installatiomomply 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 gllution at an
early stage andto 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 ocerence of their surveillance may be considered.
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Periodic monitoring shall be carried out at least once wery 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.
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Compliance control and inspections are required L

-

In order to ensure the effective implementation and enforcement ofthe 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 Ron
compliance with this Directive and provide for a system of environmental
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inspections . The national responsible authority for complance and controlshould have
sufficient staff available with the skills and qualifications needed to carry out those
inspections effectively.
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Member Statesmustset up a system of environmental inspections of installations
addressing the examination of the full range of relevant environmental effects
from the installations concerned . (perators shall offer the control authorities all
necessary assistance to enablénem to carry out any site visits, to take samples and to
gather any information necessary for the performance of their duties fothe purposes of
this Directive.

5 y 5 v L A
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All installations should be covered by an environmental inspection plan at

national, regional or local level .Each environmental inspection plan shall include the
following:

n - aV A W
7" T Y WRp
1 a general assessment of relevant significant environmental issues;
1 the geographical area covered by the inspection plan;

78 i v
1 aregister of the installations covered by the plan;
78 1 '
1 procedures fordrawing up programmes for routine environmental inspections;
D 78 '
1 procedures for nonroutine environmental inspections;
D )
1 where necessary, provisions on the cooperation between different inspection
authorities.
b H . D A

The period between two site visits shall be based on a systematic appraisal of the
environmental risks of the installations concernecand 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 nogompliance with
the permit conditions, an additional site visit shall be carried out within 6 months of that
inspection.
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The systematic appraisal of the environmental risks shall be based on at |¢abe
following criteria:

T GY Vl %0

1 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 therisk of accidents ;

U .r a b a B
H ;
 the record of compliance with permit conditions; ~ ) '
 the participation of the operator in the%5 &c0management and audit scheme
(EMAS).
a v 78 EMAS A

Non-routine environmental inspections shall be carried out to inveBgate 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.

- ~ 8w

P 6 a HIF ° Y
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Following each site visit, thecontrol authority shall prepare a report describing the

relevant findings regarding compliance of the installation with the permit conditions
and conclusions on whether ay further action is necesary. The report shall be notified

to the operator concerned within 2 monthsafter 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 taikes all the necessary actions identified
in the report within a reasonable period.

H ~ h L~ )

Y i 0 W " A 2@ o
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Member States should lay down rules on penalties applicabte operators in the case of
non-compliance with the permit requirements. The penalties should be effective,

2The EU EceManagement 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.
b 7% EMAS wywo3 11 L W ) E a
1 A
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proportionate and dissuasive .In the event of a breach of the permit conditionsthe
operator should immediately inform the control authority and immediately take the
measures necessary to ensure that compliance is restored thin the shortest possible
time. The control authority should require that the operator take any appropriate
complementary measures that thecontrol authority considers necessary ¢ restore
compliance.

b . Y L G
t A a v A [ D" y
h v 40 G P " p Ah
0 h Y " ) K v H A

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

[ - B | S I

bz A A

Incidents and accidents should be prevented and damages limited
L~ Ld

In the event of any incident or accident significantly affecting the environmenthe
competent authority shall take the necessary meases to ensure that:

0 H H ~ h 0 “y G
1 the operator informs the authorities immediately; 1 " h '
1 the operator immediately takes the measures to limit the environmental
consequences and to prevent further possible incidents or accidents;
4 06 Ty L - w7 R
1 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.
0 h w L 2 =V

~

-H A

Reconsideration and updating of permit conditions should be done regularly
- )

Thenational authoritiesshould periodically reconsiderall permit conditions and, where
necessay to ensure compliance with the IED, updat 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 comparisonof 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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Operators should notfy 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 permitgranted in accordance with this Directive.

~ ~
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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 ensue thatall the permit conditions
for the installation concerned are reconsidered and, if necessar updated to ensure
compliance. The reconsideration shall take into account all the new or updated BAT
conclusions applicable to the installation since the penit was granted or last
reconsidered.

o a h -
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The permit conditions shall be reconsideed and, where necessary, updatedtdeast in
the following cases:

~

Yy oo > - ‘

1 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;

H vy 6 ~ Y k ~

~ ~ f

v !
1 when the operational safety requires other techniques to be used;
b n [0 :
1 where it is necessary to comply with a new or revised environmental quality

standard. k %o A
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2.1.5 Results

Facilities are required to report their emissionsto E  -PRTR
o3 E-PRTR ’

The European Pollutant Release and Transfer Register-ERTR}¥is the Europewide
register that provides easily accessible key environmental data frormdustrial facilities

in EUMember States and in Iceland, Liechtenstein, Norway, Serbia and Switzerland. The
register contributes to transparency and public participation in environmental decisiorn
making.

D

L 1~ E-PRTR D " BG,
Yi — a\ a A 303
A G EA QL A

Ca

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 :

p - 3" 303 “in YA9e 3

p 65 -

1 energy

f production and processing of metals Ty

§ mineral industry *~ 3

1 chemical industry

1 waste and waste water management b

f paper and wood production and processing by

 intensive livestock production and aquaculture 3 "3

| ucts from"the food and beverage sector, and

animal and vegetable prod
3 R A

{ other activities.i1 1~ A

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

@ o3 L a H ~ yi N M
T AV H ~ GYW 7@ # 91 7

1 Greenhouse gases r
 Othergases T

3 http://prtr.ec.europa.eu/
4 For a list of the pollutants, seéttp://prir.ec.europa.eu/ \ http://prtr.ec.europa.eu/
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Heavy metals

Pesticides 3

Chlorinated organic substances
Other organic substance$ 1

~

Inorganic substances. A

= =4 -4 -4 -4

Data are provided from the year 2007. Some information on releases from diffuse
sources is also available and will be gradually enhanced.Theported 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 nofroutine, at the site of the
facility.

L 2007 1Y AW 7 6 Ne H 3" ta ~ fw
[ . A ’ 15 1 K o3 3 a a
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Data are reported by each facility to the relevant national authorities on an
annualbasis . Thecompetent authorities in the countries compile and check the quality
of the reported data. The data arehten provided to the European Commission and the
European Environment Agency for compilation and dissemination on this -BRTR
website>.

o3 \ T AN h i

A ~ L W ~ E E-
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2.1.6 Lessons and suggestions for Chinal

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

AT A AOOI 06 1T 6OAO OEA UAAOO 11 EIx O AT OEE
OANOEOAI AT 606 ET OEA )%»w$ $EOAAOEOA OEI Ol A E
DPOAAOEAAS ET OEA %5 11 Eix Ol COAT O AiEOOETI

the regulations should be monitored and enforced. It should therefore be a lot to learn
from the IED for Chinese environmental authorities.

& 3 ol T T ° it oY
20 70 9y v 3 W A v Y
W L A T é 3 ol T
J Foov o - Cpovi
v I g LA yeé 3 D | v T
G 3 k A

5 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
OEi b1 AOh PAOEAEBOPBEAADPAIDI OBEI T O j EB8A8 ET OOAI
more cost effective and yield environmental improvements quicker instead afhanging
(larger parts of) the production processes.
T ° - o3 STy N 3 BREF
) ABREF » T 9 T A
D' tT C BAT 0
A ' ! E I L
_ " - (. Ng~ i YF

A

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.

~ ~
g

i17 6 a P 3VYN - LT
D

~

A

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

s Q@ # - v Ty T
MM b - V YT W oA
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2.2 Discharges to watef 9! Q& 2 1SNJ CNI YS62N] 5ANB
) D

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

Ny é D] yo v T A

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 EUThe WFD
contributes to reduce regional environmental riskrelated to water bymonitoring and
imposing environmental standards and integrated management at river basin levelt
commits EUmember states to achieve good qualitative andjuantitative 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 @terioration of aquatic ecology as well as
terrestrial 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 longerm 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.

é o]~ WFD 6 2000 ToWae n L
DAé o %o . I ?
%o 'Y #£6i b TV A
an " L O B A o
Y1 W W N i
o - G - - A
U e "1 4y 6 [~ i w D v A

Sustainable and economically optimal water use is a great challenge in Europe, following
more than a century of overuse and exploitation. Europans have for centuries altered
European surface waters (straightening and canalization, disconnection of flood plains,
land reclamations, dams, weirs, bank reinforcements, etc.) tofacilitate
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 signiicant 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 tleir 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
recent poll among citizens of the Et25 showedthat nearly half of the respondents are
x| OOEAA AAT 6O OxAOAO PilT1O00EITH6 jtxbaqh xEOE
far as 71%(EC, 2014).
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Water is in Europe still a limited resource at severe risk of oveexploitation and
pollution (EC,2010):

9

W Y 0 H ~ EC_2010™ °

1 75% of groundwater and 70% of surface water in Europe is considered to be at
serious risk from pollution and other challenges.
5% W 70% wooX (W H A
1 60% of European cities ovefrexploit their groundwater resources.
60% 0T A
1 50% of wetlands are endangered due to oveexploitation of groundwater.
50% ! 0 X A

Unsustainable use of water leads to many risk§Vater is a crucial resource: As drinking
water; for hygienic and sanitation purposesas 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 adivities such as bathing, fishing or just for
enjoying the beauty of coasts, rivers and lakes. Water pollution and water scarcifyus
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

b~ W A W " N b
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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.

s M L o3 7 A v L 20 f
80 9 ’ i " W 7 %o~ A 25
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Figure 2.1The hierarchy of water legislation in the EU
2.1

Different EU-directives related to water and environment
- Incorporating WFD requirements and including different thematic requirements
N N
Dan Urban
gerous Wastewater
Substances
: 5 Treatment
Directive B
(1980) Directive
(1991)

-

/'
it g_ - European
5 Pollution & i
Nitrates o Drinking
Directive o Water
(1991) S Directive
Directive (1998)
(1996)
/ L AN

N 5

=

Groundwater
Directive
(2006)

A

J

National water legislation

- Incorporating EU requirements (ref. above) and including additional national requirements
that don’t interfere with EU obligations
A
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The challenge to ensure a sustainable use and management of water resourdes
Europe has still not been fully solved. Moreover, ensuring sustainable water
management is often complicated by the fact that water basins ofteaxtend 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 watenanagement,
as a consequence of the ovexploitation 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 fragmentéske 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 benplemented in a common manner
while adapting to local circumstances. The instrument to do this was to be the Water
Framework Directive (WFD).
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Box 2.1 The purpose of the Water Framework Directive
2.18 o1 v 1

, according to Article 1
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Articlel 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:

D e G p a ;4 r Vi v
)/ r
(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;
G ai u I

- ’

w

(b) promotes sustainable water use based on a ldegn protection of available water
resources;

- ~ ~

G H:" B z

(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 phasiogt of discharges, emissions and losses
of the priority hazardous substances;

v G 7 r i L )4 I
A Ly A
(d) ensures the progressive reduction of pollution of groundwater and prevents its further
pollution, and

G Y i v TF

(e) contributes to mitigating the effects of floods and droughts
Z6

and therebycontributes to: Z6'

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

tH o oon ¥y - G " a Z " -a
significant reduction in pollution of groundwater 7 Vi ’

- the protection of territorial and marine waters, ands f

- achieving the objectives of relevant international agreements, including those which ajm
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 hazardpus
substances, with the ultimate aim of achieving concentrations in the marine environment
near background values for naturally occurring substances and close to zeronan-made
synthetic substances.

5
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7 2.

A

There is a large literature about how to implement the WB, which is publicly available
but may not always be easy to find 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. Togther with the
WFD itself, the guidance dcuments constitute the foundation for the Common
Implementation Strategy for the directive. The common strategyWD, 2001)pulls 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 dcuments covers all kind of issues in detail; Organizational and
management issueshow to set ecological targets for different types of water bodies,
technical gudance on methodologies to be applied for environmental monitoring,
economic assessments, river basin planning etc., as well as guidelines on public
participation.

Y6 v WFD TE b0 rbW [ A
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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:

n v oW T n #i - ‘
1 The fundamental principles of the directive D Aot
1 The approaches of the directive D
o Types and standards of the environmental goals 6o

o River basin management anclyclical implementation

o Public participation Ea @ &
1 The tools of the directive D i
o How to set targets for different types of water bodi@ster -calibration)

6 To access more information about WFD, a good starting point isd "6 WFD H
http://ec .europa.eu/environment/water/water -framework/™ The 29 WFD guidance documents are
listedat 0 29 WFD D~ http://ec.europa.eu/environment/water/water -
framework/facts_figures/guidance_docs_en.htm
7The Common Implementation Strategy for the Water Framework Directive (2001), is available here:
0 Tcé D" ~ 2001 1T H ° ‘
http://ec.europa.eu/environment/water/water -framework/objectives/pdf/strategy.pdf
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v b r a I %0~
o Monitoring requirements

o Coordination of measures in a rivebasin management plan
W %T Y v

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 managemenin a specific river basin (the Rime) in chapter 3.

3 Ny @i, v  WFD Y Wa M T
7 g "N A

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

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

Integrated river basin management isa form ofregional environmental risk assessment
and management, as it involves monitoring of environmental status and risks,
application of common environmental standards, and deals with a spatial scaléver
basin and subriver basins) that includes multiple hahtats with multiple sources of
stressorsthat affect multiple endpoints.

| M T W
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2.2.2 Principles

The text in the WFD (EC2000)begins with a preamble, stating a number of principles
and other considerations that serve as a foundation for the directive. Fundamental
principles are:

Y Dy D 11

€l

WFD EC 2000
i1 H A rr

1 Water is not a commercial product like any other but, rather, a heritage which

must be protected, defended and treated as such.

itTKk BW ~ b W - W "EG a A
w6 a A A
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1 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 Y At YW o ow 0 v
naot : A v A

1 When developing environmental policythe 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 benefiand costs
of action or lack of action.

L - ) ay M ' a
‘ W a N o yi - Mo

A

1 There are diverse conditions and needs in the EU which require different
specific solutions. This diversity should be taken into account irhe 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.
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1 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.

w - -

W @ a W a r
It Wa A WFD L W @ Ny W oou
G - % L r/1$ - - 'lr.r=
L A

1 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 prode a basis for a
continued dialogue and for the development of strategies towards a further
integration of policy areas.

W G 7 " i - a
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1 The principle of recovery of the costs of water ervices, 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 ofwater services based on longerm forecasts of supply and demand
for water in the river basin district is necessary.
# o 41 L F b i
|‘ 5 A l}{ -
\ L ’ L F Ne A
1 The success of this Directive relies on closmoperation and coherent action
at EU, Member State and local level as well as on information, consultation
and involvement of the public, including users.
D) w G a bt W - 3
cH anx ’ p EAGLA
1 Full implementation and enforcement ofenvironmental 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 béfective,
proportionate and dissuasive.

G "HNe ¢ G A T
G @ o A
a v A
2.2.3 Approaches
The environmental goals: Types and standards ‘ %0

The WFD sets forthqualitative goals for water bodies and the Member States are
required to carry out the necessary measures to reach these qualitative goé&ls.water
body is a water area within ariver 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 SV - [ A
r W @ ot W A «a W
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WFD provides a general requirement for ecological protection and a general minimum
chemical standard for allsurface waters in the EU. These requirements are referred to

8 This approach differs from the more common environmental policy approach detting 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 & 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. b
G ' Azt " b h 9”& 3
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as 'Good Ecological Status" and, for swalledmodified water bodieh MaRimum
Ecological Potentiab® Good Ecological Statusis reached for a water body when there is
only a slight departure from the biologicd community that would be expected in
conditions of minimal anthropogenic impact.Good Ecological Statug defined in terms
of the quality of the biological community, the hydrological characteristics and the
chemical characteristics. Due to ecological viability, absolute standards for biological
quality cannot be set which apply across the EU. Therefotbe 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 chapte?.21.4 below). The system is
somewhat complicated, due to the extent of ecolical variability and the large number
of parameters that are dealt with.Good Ecological Statualso requires Good Chemical
Status, which is reached for a water body when it complies with the environmental
quality standards for the 33 Priority Substancesind 8 Other Pollutants, as defined in the
directive and the daughter directive for Environmental Quality Standards Qirective
2008/105/EC).*° The list includes substances such as cadmium, lead, mercury, nickel
and its compounds, benzene, polaromatic hydrocarbons and DDTThe WFD goal of
good chemical status is backed up byother EU legislation such as the REACH regulation
on chemicals(see chapter2.3.2), the Directive for Integrated Pollution and Prevention
Control (IPPC) for industrial installations and its recent successor the Industrial
Emissions Directive
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the WFD Maximum Ecological Potential and Good Ecological Potential this refer to the same ecological
god applying to heavily modified water bodies. z ool zLA WFD

z z 7 6 H r A

10The Directive on environmental quality standards in the field of water policy, including thetandards
for 33 priority substances and 8 othempollutants, can be downloaded herehttp://eur -
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:348:0084:01:EN:HTMote that the EU
Commission has propsed 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: 1&dditional 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 biota 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
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4 * http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:348:0084:01:EN:HTML
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' 7 W ' http:/lec.europa.eu/environment/water/water

dangersub/lib_pri_substances.htm#prop_2011 docs
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There aremore specific requirements and goals for surface water in specific areas
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protection legislation(such as the Habitats Directive, see below), drinking water sources

for which there are special requirements (in accordance with the Europeadrinking

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 spéc

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 reqrements

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)

Bl LT _ LW H (-
A S G - é D~
N - G - # 8 é
ol ~~ "M 6 S ol T
~ A i o G 1~ G
Vb [ [ Ac - r 78 @
Y G _ G bu v TP H Ty
G v G Mvp Ty - /
0 A

In certain cases there ag exceptions with regards to reaching the environmental
requirements. Certain water uses may compromise the natural condition of a water
body but be consideredessential to uphold in spite of the negative ecological impact
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Typical examples being flood preection and essential drinking water supply*! In such
cases, the water bodies in question may be exempt from the normal goal Gbod
Ecological Status For such heavily modified water bodies , an alternative
environmental goal referred to asMaximum Ecological Potential applies, referring to a
state in which allthe appropriate ecological mitigation measures have been takef.
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The WFDthus recognizes two types ofsurface water bodies - normal water bodies and
heavily modified water bodies-, which we have described abovdn each casewater
bodies are classified in accordance with a 5 -tier scale:

“ WFED JH ro o r H ro "

5 ~
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1 High status: Practically no deviation from the natural state
I_I ) t 3 M

1 Good status: Slight deviation from the natural state

11 | ess clearcut 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 mae 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.
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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 Ecolodio#éntial. The reference

condition when assessing Good Ecological Potential is here referred toMaximum Ecological Potential,

and defined as the state where "the values of the relevant biological quality elements reflect, as far as

possible, those assdated with the closest comparable surface water body type, given the physical
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document is available herehttps://www.uni -

due.de/kobio/docs/Ecological%20Classification%20Guidance.pdf
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due.de/kobio/docs/Ecol ogical%20Classification%20Guidance.pdf
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I Moderate status: Moderate deviation from thenatural state
T ) t

1 Poor status: Significant deviation from the natural state

1 Bad status: Major deviation from the natural state.
) t |_|-

The exact standards and thresholds between the different tiers, are set in the inter

calibration process for each type of water bodysee more about this in chapter 2.2.4

below).) T T OAAO O1T 1 ARAO OEA 7&$%$ CI Al Oh AxAOAO A
O O A (i@ @riteria of which will differ for different types of water bodies). Forall the
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directive to ensure that the condition of these water bodies is improved so that the

sz A s oA o~ oz = sz A s oA o~z =

AOEOAOEA &I O OCITA OOAOOO6 1O OEECE OOAO0OO0G

r e %o T VM Neb ® %o viire 1N
2214 ~ Au= WFD T [T n | S
% b CON A Sl T eyl 5
G ' S “yB [T "L In L

%oA

The case ofgroundwater 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 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 isonly 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 thequantitative status of the
groundwater should be upheld by not abstacting more than the portion of the overall
recharge not needed by the ecological systems. The WFD limits the abstraction of
groundwater to this quantity.
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Integrated riverbasin management and cyclic implementation

The directive builds on the view that the best model for a single system of water
management ismanagement by river basin z which is the natural geographical and
hydrological unit z instead of accordng 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 wateAs 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 chapter3.3) is mainly situated in four different provinces of Germany, but the
upper part of the watershed includes areas in Switzerland and Ausg, the middle part
includes areas in France, Belgium and Luxembourg, and the lower parts are entirely in
the Netherlands.
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Figure 2.2 Map of national and international river basin districts in the EU (2012)
2.2 © 2012 ¢
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National and International River Basin Districts

[] International River Basin Districts [] National River Basin Districts
Compiled from data reported to WISE by EU Member States Compiled from data reported fo WISE by EU Member States
| Approximate extent of Intemnational River Basin Districts EI National River Basin Districts outside of the EU
outside of the EU Compiled from data reported to WISE by NO
Compiled from data reported fo WISE by AD, CH, LI MC and NO, supplemented
with CCM2 Seaoutiets and ICPDR data Coastal waters
—— EU27 extent [] country borders

Map produced by WRc pk on behalf of the European Commission®, DG Environment, 2012

Source:European Commission (EC 2014b) W~ EC 2014b

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 emical status. This means that the relevant
administrative and political bodies in each river basin district- whether on local,
regional, national, and transnational levels - must cooperate in planning and
implementation.
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The main framework of implementation is theriver basin management plan . Each
OEOAO AAOGET EO AOIT EAT Al x1 EITOI OxAOAO AT AE,
basin with common and distinct characteristics and for which different measures will be
applied. For each river basin district a river basin management plan wille 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 rivbasin are to
be reached in the coming 6/ear period (this is described in more detail below). The
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each river basin district can gradually move towards full realization oftie objectives of

the directive. The first implementation period is 20092015, the second 20162021, and

the third 2022-2027. The timeline for the implementation of the WFD is presented in

table 2.1 below.
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Table 2.1 Timeline for the implementation of the Water Framework Directive
2.1 D]

Timeline for implementation of the Water Framework Directive

D
2000 Water Framework Directive (WFD) comes into legal force at EU level
b) A
2003 Deadline for Member States adapt national legislation to WFD requirements
WFD Y
2004 Deadline for Member Status to describe status for their water bodies in accordance with WFD crit
WFD %o N roo]
2006 Monitoring programs at river basin level ready fimplementation
L - 78
2009 The first Byear river basin management plan (26R915) with programs of measures to be in place.
(The measures are activities aiming to bridge the gap between current status and goals.)
The first Byear river basirmanagement plan period begins.

L We 6 %" 20092015 i %A
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2012 Implementation of relevant measures for the first period has taken pthoeng the first half of the
period (20092012) and in the second half of the period (2&PI15) they effect aquatic ecology.
24 " 20092012 W @ " © BN © 20122015 T
ao A
2015 Results of the first period have been assessed and the secgerdr@iver basin management plan
(20162021) with program of measures to be in place.
The second §ear river basin management plan begins.

T W L wae 6 7 20162021 i 7 A
Ha 6 % A
2018 Implementation of relevant measures for the second period has taken place.
H @ " A

2021 Results of the second period have been assessed and the thigdr&iver basin management plan
(2021-2027) with program of measures to be in place.
The third 6year river basin management plan begins.

L L 2e 6 7% 20212027 1 7sA
2@ 6 78 A
2024 Implementation of relevant measures for the third period have taken place
22 @ i A

2027 Final dneadline for the achievement of WBBjectives

Vista Analyss AS 65



Tackling envronmental risks with environmental planning: international experiences

WFD A
Source: Vista Analysis, based on WFD guidance documents.
Vista Analysis WFD 9

Public participationEA a b

Implementation of the WFD requires a complex process involving a large number of
stakeholders at various levels in 8year cycles of implementation towards 2027. There
are two main reasons why the WFD explicitly requires and encouragepublic
participation (EC, 2003a)®. 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 scuotiny 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 toimplement the legislation in good faith
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Transparency is also aprerequisite for empowering the citizens to influence the
direction of environmental protection, whether through consultation or, if disagreement
persists, through the complaints procedures and the courtdhe 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 Decisgwaking and
Access to Justice in Environmental Mattgts998) of the UN Economic Commission for
Europe.
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2.2.4 Tools
2.2.4 D I

How to set environmental targets for different types of water bodies(intealibration)
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13 Guidance document No 8: Public Participation in relation to the Water Framework Directive, is available
here:y by =~ & 8~ p' I D EAGb®
http://lwww.waterframeworkdirective.wdd.moa.gov.cy/docs/GuidanceDocuments/Guidancedoc8Publicp
articipation.pdf
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In order to ensure a common ecological scale across Europe, anter -calibration
exercise had to be carried out before defining theprecise ecological objectivesfor 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 c OOAOPT 1 AO xEOE OEECEGS6 1 O OCIT A6
biogeographic regions.
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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, ltaly, coordinated the technical work. 14 different Geographical Intecalibration
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 coadlines 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 ofGood Ecological Statugor different water
body types This network of 1500 sites was laterexpanded, and the interalibration
exercise has used data from many thousands of sites and water bodies across Eurdpe.
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14 More than 300 ecological assessment methis have been developed in Europe. The WISERtabase
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 EUNater Framework Directive. The database is
available here http://www.wiser.eu/results/method -database/
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0 http://www.wiser.eu/results/method -database/
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Methodologies for assessing ecological status and classification
T Ne

The WFD and the guiding documents provideuality elements that are to be used
when assessing ecological status different types of water bodies (rivers, lakes, coastal
waters etc.). This includes biological elements, hydremorphological elements
supporting the biological elements, andalso chemical and physiochemical elements
supporting the biological elements A list of the quality elementsfor rivers, lakes,
transitional waters and coastal waters is provided below.
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Good Ecological Statuszquires Good Chemicabtatus,which is reached for a water body
when it complies with the environmental quality standards for the 33 Priority
Substances and 8 Other PollutantsFor these substances, two types of concentration
standards are used: The average value or concentraon of the substance concerned
calculated over a oneyear 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 ee 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 thesstandards. They must also verify that the
concentration of substances concerned does not increase significantly in sediments
and/or the relevant biota.’
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15 The following guidance documents describe cheiral monitoring requirements in more detail: No 15:
Groundwater monitoring No 16 Groundwater in Drinking Water Protected Ared$o 19: Surface Water
Chemical MonitoringNo 28: Preparation of Priority Substances Emissions Inventdryese documents can

be found on the internet if one searches by namg. |} ) £y ) 157 »p
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Table 2.2 Quality elements used for assessment of ecological status/ecological
potential in different types of surface water bodies

22 6 Tb r " y4

Source:ECOSTAT (2003)
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