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Introduction to IMPEL

The European Union Network for the Implementation and Enforcement of Environmental Law
(IMPEL) is an international non-profit association of the environmental authorities of the EU
Member States, acceding and candidate countries of the European Union and EEA countries. The
association is registered in Belgium and its legal seat is in Brussels, Belgium.

IMPEL was set up in 1992 as an informal Network of European regulators and authorities
concerned with the implementation and enforcement of environmental law. The Network’s
objective is to create the necessary impetus in the European Community to make progress on
ensuring a more effective application of environmental legislation. The core of the IMPEL activities
concerns awareness raising, capacity building and exchange of information and experiences on
implementation, enforcement and international enforcement collaboration as well as promoting
and supporting the practicability and enforceability of European environmental legislation.

During the previous years IMPEL has developed into a considerable, widely known organisation,
being mentioned in a number of EU legislative and policy documents, e.g. the 7th Environment

Action Programme and the Recommendation on Minimum Criteria for Environmental Inspections.

The expertise and experience of the participants within IMPEL make the network uniquely
qualified to work on both technical and regulatory aspects of EU environmental legislation.

Information on the IMPEL Network is also available through its website at: www.impel.eu.
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Executive Summary

The present Report is the result of the work of the Subgroup “Wastewater”, that is part of the “IED
Implementation” project team. It intends to be a first approach to deal with the topic of assessing
compliance of wastewater discharging by industrial installations with EU legislation; consequently, it
is mainly addressed to inspection Authorities that have to tackle this task.

Disclaimer

This report is the result of a project within the IMPEL network. The content does not necessarily
represent the view of the national administrations or the Commission.
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1. Executive summary

The present Report provides an overview of the regulatory framework and monitoring requirements of urban
and industrial waste water. BATs about wastewater management are illustrated. Indications and practical tools
for wastewater inspections are presented (checklist), with a glance to sampling activities too. Results of a
survey that was circulated among Member States are summarised (see Annex 2).

2. Definitions?

Urban wastewater: Domestic wastewater or the mixture of domestic wastewater with industrial wastewater

and/or run-off rain water.

Domestic wastewater: wastewater from residential settlements and services which originates predominantly

from the human metabolism and from household activities.

Industrial wastewater: Any wastewater which is discharged from premises used for carrying on any trade or

industry, other than domestic wastewater and run-off rain water.

Primary treatment: treatment of urban wastewater by a physical and/or chemical process involving settlement

of suspended solids, or other processes in which the BODs of the incoming wastewater is reduced by at least
20% before discharge and the total suspended solids of the incoming wastewater are reduced by at least 50%.

Secondary treatment: treatment of urban wastewater by a process generally involving biological treatment

with a secondary settlement or other process in which the requirements established in Table 1 of Annex | of of
Council Directive 91/271 are respected.

Appropriate treatment: Treatment of urban wastewater by any process and/or disposal system which after

discharge allows the receiving waters to meet the relevant quality objectives and the relevant provisions of
Council Directive 91/271 and other Community Directives.

3. Regulatory framework

In 2000, the European Union took a ground-breaking step when it adopted the Water Framework Directive
(WFD). It introduces a new legislative approach to managing and protecting water, based not on national or
political boundaries but on natural geographical and hydrological formations: river basins. It also requires
coordination of different EU policies, and sets out a precise timetable for action, with 2015 as the target date
for getting all European waters into good condition.

Waters must achieve good ecological and chemical status, to protect human health, water supply, natural
ecosystems and biodiversity.

1 From Council Directive 91/271/EEC of 21 May 1991 concerning urban wastewater treatment.
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The definition of ecological status looks at the abundance of aquatic flora and fish fauna, the availability of
nutrients, and aspects like salinity, temperature and pollution by chemical pollutants. Morphological features,
such as quantity, water flow, water depths and structures of the river beds, are also taken into account. The
WEFD classification scheme for surface water ecological status includes five categories: high, good, moderate,
poor and bad. ‘High status’ means no or very low human pressure. ‘Good status’ means a ‘slight’ deviation
from this condition, ‘moderate status’ means ‘moderate’ deviation, and so on.

The Council Directive 91/271/EEC concerning urban waste-water treatment was adopted on 21 May 1991. Its
objective is to protect the environment from the adverse effects of urban wastewater discharges and
discharges from certain industrial sectors (see Annex Ill of the Directive) and concerns the collection, treatment
and discharge of:

e Domestic wastewater.
e Mixture of wastewater.
e Wastewater from certain industrial sectors (see Annex Ill of the Directive).

The areas into which urban wastewater entering collecting systems shall be discharged are divided into: (a)
sensitive areas; and (b) less sensitive areas. This is illustrated in the figure below.
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Art.13

Food-
=F ‘ processing
Agro-food, | WWTP
- 24,000p.e,

| Re-use
Sludge of treated
manadement| | \aste water

Receiving areas:
Legend: sensitive area, catchment of
Pre-TR = pre-reatment sensitive area, normal area,
Agro-food = food-processing industries less sensitive area
UWAWTP = urhan waste water treatment plant
Agro-food >4000p.e, = food-processing industry

Art.3,4,5,7,11,12,13, 14 = articles of the Directive 91/271/EEC

Figure 1: Discharging scheme

Four main principles are laid down in the Directive:

Planning:

o The Collection and treatment of wastewater in all agglomerations of >2000 population
equivalents (p.e.);

o Secondary treatment of all discharges from agglomerations of >2000 p.e., and more advanced
treatment for agglomerations >10 000 population equivalents in designated sensitive areas
and their catchments;

o A requirement for pre-authorisation of all discharges of urban wastewater, of discharges from

the food-processing industry and of industrial discharges into urban wastewater collection
systems.

Regulation.
Monitoring by Competent authorities or appropriate bodies:
o Monitoring of the performance of treatment plants and receiving waters;

o Controls of sewage sludge disposal and re-use, and treated wastewater re-use whenever it is
appropriate;
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o Discharges from urban wastewater treatment plants to verify compliance with the
requirements of Annex I.B.

Information and reporting:

o Information collected by competent authorities or appropriate bodies in complying with
paragraphs 1, 2 and 3 shall be retained in the Member State and made available to the
Commission within six months of receipt of a request.

Specifically, the Directive requires:

The Collection and treatment of wastewater in all agglomerations of >2000 population equivalents (p.e.);
Secondary treatment of all discharges from agglomerations of >2000 p.e., and more advanced treatment
for agglomerations >10 000 population equivalents in designated sensitive areas and their catchments;

A requirement for pre-authorisation of all discharges of urban wastewater, of discharges from the food-
processing industry and of industrial discharges into urban wastewater collection systems;

Monitoring of the performance of treatment plants and receiving waters;

Controls of sewage sludge disposal and re-use, and treated wastewater re-use whenever it is
appropriate.

The Directive states that the discharge of industrial wastewater into collecting systems and urban wastewater

treatment plants is subject to prior regulations and/or specific authorizations by the competent authority or

appropriate body. Industrial wastewater entering collecting systems and urban wastewater treatment plants
shall be subject to such pre-treatment as is required in order to:

Protect the health of staff working in collecting systems and treatment plants;

Ensure that collecting systems, wastewater treatment plants and associated equipment are not
damaged;

Ensure that the operation of the wastewater treatment plant and the treatment of sludge are not
impeded;

Ensure that discharges from the treatment plants do not adversely affect the environment, or ensure
that receiving waters comply with other Community Directives;

Ensure that sludge can be disposed of safety in an environmentally acceptable manner.

To control industrial emissions, the EU has developed a general framework based on integrated permitting.

This means the permits must take account of a plant’s complete environmental performance to avoid pollution
being shifted from one medium - such as air, water and land - to another. Priority should be given to
preventing pollution by intervening at source and ensuring prudent use and management of natural resources.

Directive 2010/75/EU of the European Parliament and the Council on industrial emissions (the Industrial
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Emissions Directive or IED) is the main EU instrument regulating pollutant emissions from industrial
installations.

Best Available Techniques (BAT) conclusions are the reference for setting permit conditions for installations
covered by Chapter Il of the Directive 2010/75/EU. The competent authorities should set emission limit values
which ensure that, under normal operating conditions, emissions do not exceed the emission levels associated
with the best available techniques as laid down in the BAT conclusions.

The most specifically focused in wastewater treatment are the Conclusions for common wastewater and
waste gas treatment/management systems in the chemical sector (CWW BAT conclusions - Commission
Implementing Decision (EU) 2016/902 of 30 May 2016). Although other BAT conclusions and reference
documents (BREF) deal with wastewater treatment.

Independently operated treatment of wastewater not covered by Directive 91/271/EEC and discharged by an
installation covered by Chapter Il of the Directive is an activity subjected to an IED permit.

With regard to indirect releases of polluting substances into water, the effect of a water treatment plant may
be taken into account when determining the Emission Limit Values (ELV) of the installation concerned,
provided that an equivalent level of protection of the environment as a whole is guaranteed and provided this
does not lead to higher levels of pollution in the environment.

Regulation (EC) No 166/2006 of the European Parliament and of the Council of 18 January 2006 established the
European Pollutant Release and Transfer Register (E-PRTR), in the form of a publicly accessible electronic
database. This database meets the requirements of the United Nations Economic Commission for Europe (UN-
ECE) Protocol on Pollutant Release and Transfer Registers, signed by the EU in May 2003. This register is
available to the public free of charge on the internet. The information it contains can be searched using various
criteria (type of pollutant, geographical location, affected environment, source facility, etc.).

The register contains information on releases of pollutants to air, water and land, as well as off-site transfers of
pollutants present in waste-water and waste. The register covers 91 pollutants listed in Annex I, including
greenhouse gases, other gases, heavy metals, pesticides, chlorinated organic substances and other inorganic
substances; release data to water for each pollutant exceeding threshold value (according to Annex Il of the
Regulation) have to be produced by the operator.
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Releases are reported when the level of emissions exceeds a certain threshold and originates from one of the
65 activities listed in Annex |. The majority of these activities are also regulated under the Directive on
industrial emissions and comprises, in particular, the establishments covered by the following sectors: energy
production, mineral industry, chemical industry, waste and wastewater management, and paper and wood
production and processing.

Where available, the register also provides some information on pollution from diffuse sources.

The regulation is a key instrument in delivering the requirements of the Aarhus convention as it provides the
public with the opportunity to be involved in further developing the register and preparing amendments.

3.5. Recommendation 2001/331/EC minimum criteria for environmental inspections in the
Member States (RMCEI)

The RMCEI contains non-binding criteria for the planning, carrying out, following up and reporting on
environmental inspections. Its objective is to strengthen compliance with EU environment law and to
contribute to its more consistent implementation and enforcement in all Member States. The RMCEI covers all
industrial installations, companies and facilities that need authorisation, permit or licensing requirements
under EU law. Such installations are also called “controlled installations” in the RMCEI.

This Recommendation suggests that all environmental inspection tasks should be carried out according to a
minimum criteria applied in the organising, carrying out, following up and publishing the results of such tasks,
in order to strengthen the compliance with environmental law.

Besides providing general obligations for Member States (MS), such as aiming for high environmental
protection and cross-border cooperation, the RMCEI deals with four main areas:

e Establishing plans for environmental inspections of installation;

e Performing inspection;

e Reporting on inspection;

e Investigating serious accidents, incidents and occurrences of non-compliance.

4. Linked IMPEL projects

4.1. Integrated water approach (2017)

The implementation of EU legislation on water and land has been identified as one of the top challenges in
recent IMPEL research.
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The objective of this project is to identify, both from the regulatory and technological point of view, how the
water resource is managed today in the industry sector subjected to the Integrated Environmental Permitting
(IEP) regulation.

The main aim of this project is to compare and share, among the IMPEL members, the implementation of EU
legislation relating to water resources management and protection in industrial installations and activities. New
approaches for reducing freshwater consumption and over-abstraction of water are to be identified, enhancing
water reuse through process analysis, water balance and utilities optimization.

This project is also focused on the implementation of innovative technologies for industrial water treatment
able to provide energy saving, sludge production minimization and re-use of treated waste waters, allowing to
respect the required discharge limits.

The Final Report of the project (2017) can be found at the following web address:
https://www.impel.eu/wp-content/uploads/2018/06/FR-2017-10-Integrated-Water-Approach-Guidance.pdf

The IED Directive 2010/75/EU and Water Framework Directive 2000/60/EC are two of the most wide-reaching
items of EU environmental law. They have presented many challenges to the Member States.

Installations regulated under IPPC may impact on the water environment, such as through direct or indirect
discharges of pollutants, water abstraction, etc. IPPC requires installations to operate in conditions of
compliance with Best Available Techniques (BAT). They are also required to respect environmental quality
standards established in EU law, including those derived under EU water law. However, the relationship
between the two sets of obligations is often far from simple.

Therefore, a phased IMPEL project was started in 2010 to investigate the relationship between both directives.
The analysis focused on pressures from point source pollution due to organic (e.g. untreated/partially treated
wastewater from agglomeration and industry), nutrient and chemical substance emissions.

Monitoring and sampling of wastewater: JRC Reference Report on Monitoring of Emissions to Air and Water
from IED installations (2018).
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The chapter “Monitoring of emissions to water” of the Reference Document (REF) “Reference Report on

Monitoring of Emissions to Air and Water from IED installations” includes information on:

Water pollutants;

Continuous/periodic measurements;
Surrogate parameters;

Toxicity tests and whole effluent assessment;
Costs.

This REF gives some guidance on measurement and sampling, distinguishing between continuous and periodic

measurements, between continuous and periodic sampling, and between composite and spot samples.

In the case of continuous (on-line) measurements, no discrete samples are taken. Two types of continuous

monitoring techniques can be considered:

1.

Fixed in-situ (or in-line) continuous reading instruments. Here the measuring cell is placed in the duct,
pipe or stream itself. These instruments do not need to withdraw any sample to analyse it and are
usually based on optical properties. Regular maintenance and calibration of these instruments is
essential.

Fixed on-line (or extractive) continuous reading instruments. This type of instrumentation continuously
extracts samples of the emission along a sampling line, transport them to an on-line measurement
station, where the samples are analysed continuously. This type of equipment often requires certain pre-
treatment of the sample.

In the case of periodic measurements, sampling may be carried out continuously or periodically:

For continuous sampling, the samples are taken continuously with a fixed or variable flow rate. If the

sampling flow rate is adjusted continuously to the wastewater flow (flow-proportional), the samples
are representative of the bulk water quality. This requires either continuous on-line measurement of
the flow rate or a sufficient number of discrete samples for the relevant time period to allow the
determination of changes in the wastewater composition. This method is most suitable for taking
representative samples of wastewater discharges when the flow rate and concentration of the
parameter of interest vary significantly. However, this method can involve higher costs, in particular
depending on the number of samples to be analysed; therefore, it is only applied in extraordinary
cases.

For periodic sampling, the samples are taken at different intervals, typically depending on time or

wastewater volume flow rate. One example is flow-proportional sampling, in which a predefined
amount of sample is taken for each predefined volume of wastewater discharged.
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Continuous (on-line) measurement

Sampling type Sample type

Direct measurement in the effluent flow without extraction

Continuous Time-proportional extraction No discrete samples

Flow-proportional extraction

Periodic measurement (analysis of each separate sample)

Sampling type Sample type
Time-proportional extraction
Continuous . .
Flow-proportional extraction Discrete samples for short time
- : . intervals or composite samples for
Time-proportional extraction longer time intervals (e.g. 24 hours)
Periodic Flow-proportional extraction

Instantaneous extraction Spot samples

The following main sample types for periodic measurements can be distinguished:

Composite samples are, by far, the most commonly used samples. They are obtained by mixing
appropriate proportions of periodically (or continuously) taken samples. Composite samples provide
average compositional data. Consequently, before combining samples, it should be verified that such
data are desired and that the parameter(s) of interest do(es) not vary significantly during the sampling
period. It is assumed that this is generally the case for industrial wastewater.

Spot samples are discrete samples taken at random time intervals. They are generally not related to
the wastewater volume discharged, but typically used when treating batches of wastewater. The
application depends on the parameter, its variations, and the wastewater matrix in the industrial
sector.

Several water parameters can be measured continuously as well as periodically. A number of parameters, such
as pH, temperature and turbidity, are typically measured continuously, because the results are used for process
control and are important to run the wastewater treatment plant properly.

Examples of water parameters that can be continuously measured include the following:

Water flow;

Dissolved oxygen, pH and conductivity by direct electrochemical measurements;
Nitrate and ammonia by specific ion electrodes;

Metals by anodic stripping voltammetry;

Ammonia, phosphate, total phosphorus (TP), and iron by spectrophotometry;
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e TOC by combustion and IR spectrometry.

Periodic measurements are defined as the determination of a measurand at specified time intervals. In general,
these measurements are based on periodic sampling at fixed intervals, which can be time-, volume- or flow-
dependent, followed by an analysis of the parameters under investigation in the laboratory (on-site, off-site).

A measurement plan has to be defined, to ensure that emission measurements are adequate for the given
measurement objective.

The location of the sampling point(s) should ensure that the sample is representative of the effluent discharge.

It is recommended to accurately describe and mark the sampling point on the process flowsheet, if possible
supplemented with photographs to facilitate identification of the exact location. Furthermore, the sampling
point should be constructed to fit sampling equipment and with room for personnel to service the equipment.

Monitoring in BAT conclusions is usually based on flow-proportional composite samples. However, time
proportional composite samples may lead to equally representative results provided that the variations in the
concentrations or flows are small.

Taking composite samples over a period of 24 hours is usually automatic; instruments automatically withdraw
a portion of sample at the appropriate volume discharged or time. It is advisable that the total sample volume
is as large as is reasonably practicable to accommodate. In addition, it is necessary to consider the stability of
the target parameter over the total sample collection time, as samples may deteriorate or adhere to the walls
of the sampling container while being kept in the automated sampling device. In order to preserve, the
composite sample it is often cooled and chemicals might be added.

The choice of sample container is of major importance to preserve the integrity of the samples (e.g. to prevent
sample contamination or losses due to adsorption or volatilisation). For the sampling of waste water, plastic
containers are generally recommended for most parameters. Glass containers are generally used for the
measurement of oil, grease, hydrocarbons, detergents, and pesticides [ 152, ISO 1992 ]. EN ISO 5667-3:2012
includes detailed provisions on the types of containers to be used, depending on the parameter. This standard
is complementary to other, more specific measurement standards which provide more detailed information on
the required type of container and its pre-treatment.

Typical simple devices used for manual sampling include buckets, ladles, or wide-mouthed bottles that may be
mounted on a handle of a suitable length. Another possibility is to use Ruttner or Kemmerer samplers which
consist of a tube with a hinged lid at each of its ends.
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Automated sampling to obtain flow- or time-proportional samples can be carried out with several different
devices which may be using a chain pump (paternoster pump), a peristaltic pump or compressed air and/or
vacuum.

EN ISO 5667-3:2012 provides general information on the preservation and handling of water samples, including
maximum storage times. To preserve pollutant concentrations that may change during sample storage, the
following measures may be necessary, depending on the wastewater composition and the pollutant
concerned:

e Storage of the sample in the dark;

e Cooling of the sample;

e Filtration of the sample;

e Stabilisation of the sample with acids, alkalis, or other chemicals;
e Re-dissolution of precipitates.

5. Wastewater management: Best Available Techniques in different industrial sectors

Wastewater management, collection and treatment, as well as water saving measures, are part of the BAT
Conclusions that were published in the Official Journal of the European Union for different industrial sectors.

The following BAT Conclusions covering wastewater treatment have been published so far:

e Decision (EU) 2012/134/EU (GLS: Manufacture of Glass);
e Decision (EU) 2012/135/EU (IS: Iron and Steel Production);
e Decision (EU) 2013/732/EU (CAK: Production of Chlor-alkali);
e Decision (EU) 2013/84/EU (TAN: Tanning of Hides and Skins);
)
)

e Decision (EU) 2014/687/EU (PP: Production of Pulp, Paper and Board);

e Decision (EU) 2014/738/EU (REF: Refining of Mineral Oil and Gas);

e Decision (EU) 2015/2119 (WBP: Wood-based Panels Production);

e Decision (EU) 2016/902 (CWW: Common Wastewater and Waste Gas Treatment/Management Systems
in the Chemical Sector);

e Decision (EU) 2016/1032 (NFM: Non-ferrous Metals Industries);

e Decision (EU) 2017/302 (IRPP: Intensive Rearing of Poultry and Pigs);

e Decision (EU) 2017/1442 (LCP: Large Combustion Plants);

e Decision (EU) 2017/2117 (LVOC: Large Volume Organic Chemicals);

e Decision (EU) 2018/1147 (WT: Waste Treatment).
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The BREF “Common Wastewater and Waste Gas Treatment/Management Systems in the Chemical Sector” is
particularly focused in the treatment of wastewater; a short description of this BREF and a list of the main
requests of the above listed BAT Conclusions for a proper management of wastewater is given below.

The REF “Monitoring of Emissions to Air and Water from IED installations” summarizes information on the
monitoring of emissions to air and water from IED installations, thereby providing practical guidance for the
application of the Best Available Techniques (BAT) conclusions on monitoring in order to help competent
authorities to define monitoring requirements in the permits of IED installations.

This BREF for Common Wastewater and Waste Gas Treatment/Management Systems in the Chemical Sector
concerns the activities specified in Sections 4 and 6.11 of Annex | to Directive 2010/75/EU, namely:

e Section 4: Chemical industry;

e Section 6.11: Independently operated treatment of wastewater not covered by Council Directive
91/271/EEC and discharged by an installation undertaking activities covered under Section 4 of Annex |
to Directive 2010/75/EU.

This document also covers the combined treatment of wastewater from different origins if the main pollutant
load originates from the activities covered under Section 4 of Annex | to Directive 2010/75/EU.

Chapter 2 of the BREF provides data and information concerning the environmental performance of
wastewater treatment plants (WWTPs) at chemical sites.

Chapter 3 describes in more detail the techniques to prevent or, where this is not practicable, to reduce the
environmental impact of operating installations in this sector that were considered in determining the BAT.
This information includes, where relevant, the environmental performance levels (e.g. emission and
consumption levels) which can be achieved by using the techniques, the associated monitoring and the costs
and the cross-media issues associated with the techniques.

Chapter 4 presents the BAT conclusions as defined in Article 3(12) of the Directive.

The Commission Implementing Decision (EU) 2016/902 of 30 May 2016 established Best Available Techniques
(BAT) conclusions for common wastewater and waste gas treatment/management systems in the chemical
sector. These BAT conclusions cover, particularly, the following issues referred to water treatment:

e Environmental management systems;
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e Water saving;

e Wastewater management, collection and treatment;
e Waste management;

e Treatment of wastewater sludge.

The techniques listed and described in this BAT conclusions, although generally applicable, are neither
prescriptive nor exhaustive. Other techniques may be used that ensure at least an equivalent level of
environmental protection.

Some common key BATs can be found in the issued BAT conclusions; these are here listed as they are generally
present in the wastewater management of all the industrial sectors:

Environmental management systems

In order to improve the overall environmental performance, BAT is to implement and adhere to an
environmental management system (EMS). Establish and maintain an inventory of wastewater streams, as part
of the environmental management system, that incorporates information about the characteristics of the
waste water.

Sampling and Monitoring

e Monitoring of key process parameters (including continuous monitoring of wastewater flow, pH and
temperature) at key locations (e.g. influent to pre-treatment and influent to final treatment).

e BAT is to use ISO 5667 for water sampling and to monitor the emissions to water at the point where
the emission leaves the installation.

e Monitoring emissions to water in accordance with EN standards with at least a fixed minimum
frequency (varying for the different industrial sectors).

e Monitoring the outlet of a defined pre-treatment (e.g. in the LVOC BATc).

e Monitoring the outlet of the final treatment of combined effluents (e.g. in the CWW BATc).

Emission levels

e Emission levels associated with the best available techniques (BAT-AELs) for emissions to water usually
refer to values of concentrations (mass of emitted substances per volume of water), expressed in pg/I
or mg/l. Unless otherwise stated, the BAT-AELs refer to flow-weighted yearly averages of 24-hour flow-
proportional composite samples, taken with the minimum frequency set for the relevant parameter
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and under normal operating conditions. Time-proportional sampling can be used provided that
sufficient flow stability is demonstrated.

In some cases, yearly average is an average of all daily averages taken within a year, weighted
according to the daily production, and expressed as mass of emitted substances per unit of mass of
products/materials generated or pr