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Water Use

§ Global water use § European water use

(AQUASTAT, 2015)
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Use of Water in Industry

[1]

Cooling Towers

[2]

Cleaning

[3]

Fire fighting water

Reaction medium/solvent

[4]

Integral part of the product

[5]



Environmental Challenges of Industrial Sector
Regarding Water

§ Water/resource availability § Water/environmental pollution
• Emissions to:

o Water
o Air
o Soil

• Generation of Waste and Noise



Best Practices in Industrial Water Management

§ Extensive metering and water balances

§ Leak detection

§ Compliant water discharge within limit values, 

specified in regulations

§ Appropriate water and wastewater treatment

techniques

§ Water reuse Digital Innovation
Circular Innovation

Process Innovation 



Pollutants in Industrial Wastewater I/II

Pollutants (depending on industry):
§ Organic pollutants

§ Human and animal waste

§ Inorganic pollutants

§ Heavy metals 

§ Metal ions 

§ Pesticides 

§ Suspended solids (e.g. sand, clay, colloids)

§ Nutrients (e.g. phosphorus, ammonia)

§ Pathogens (e.g. viruses, bacteria)

§ etc.

[10]



Pollutants in Industrial Wastewater I/II

Water quality parameters:

§ Physical parameters (e.g. temperature, total 

suspended/dissolved solids (TSS, TDS), electrical

conductivity, color, odor,…)

§ Chemical parameters (e.g. pH, water hardness, 

dissolved oxygen, …)

§ Biological parameters

[6]

[7]

[8]

[9]



Industrial Wastewater Policies



UN Sustainable Development Goals
Regarding Industrial Water Use

Source: www.un.org

§ Target 12.4: 
“[…] achieve the environmentally sound 
management of chemicals and all wastes 
throughout their life cycle, in accordance 
with agreed international frameworks, and 
significantly reduce their release to air, 
water and soil […].

§ Target 6.3: 
“[…] improve water quality by reducing 
pollution, […] substantially increasing 
recycling and safe reuse globally.

§ Target 6.4: 
“[…] increase water-use efficiency across all 
sectors […] to address water scarcity.
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European Legal Acts

Enforcement of European Directives requires their 
transposition into national law

Competence to issue a framing legislation defining 
minimum requirements

National Law
Federal Law

Possibility to regulate issues which were not addressed 
in the national law, option to adopt more stringent 
standards Regional Law

Levels of European Legislation



Good water status

Water Framework 
Directive

2000/60/EC

Definition of use related water quality
requirements

Protection of water
quality

Industrial Emissions
Directive (IED)
2010/75/EU

Integrated Pollution 
Prevention and Control 

Directive
96/61/EC

Drinking Water 
Directive
98/83/EC

Groundwater
Directive

2006/118/EC

UWWTD
91/271/EEC

Priority Substances
Decision

455/2001/EC

Environmental 
Quality Standards 

2008/105/EC

1995

2015

2005

2000

2010

Directive
revised

Source: Boymanns, 2001

Overview – EU water legislation



Water Framework Directive (WFD)
WFD



Directive 2000/60/EC — EU Water Directive

§ Aim: Achieving "good status" for all EU ground and surface waters by 2015/2027
§ Background: 

• natural conditions and water management issues vary greatly across EU
• WFD sets quality goals and methods to maintain  good water quality

§ Strategy: Water management based on river basins
• Set reference conditions and monitor status of water
• Assess impact of human activity 
• Full cost recovery of water services, polluters pay principle



WFD

European River Catchments

[11]



WFD

Ecological status of EU surface water bodies

[12]



WFD

Ecological status of EU groundwater bodies

[12]



Directive 2000/60/EC — EU Water Directive

§ Aim: Achieving "good status" for all EU ground and surface waters by 2015/2027
§ Background: 

• natural conditions and water management issues vary greatly across EU
• WFD sets quality goals and methods to maintain  good water quality

§ Strategy: Water management based on river basins
• Set reference conditions and monitor status of water
• Assess impact of human activity 
• Full cost recovery of water services, polluters pay principle

§ Review (December 2019)
• Room for improvements (investments, implementation, …)
• WFD achieved higher level of water bodies 
à contribute to achieving SDGs

§ Proposal for revision (adopted in October 2022)
• Updated list of pollutants



Industrial Emissions Directive (IED)
IED



Directive 2010/75/EU — on Industrial Emissions

§ Aim: Achieve a high level of environmental protection from industrial activities

à All appropriate preventive measures are taken by applying the best available techniques 
(BAT)

§ Sectors:
• Energy
• Chemicals
• Metal production and processing
• Waste management
• Etc.

§ Operator obligations:
• prevent/reduce industrial emissions into air, water and land
• Avoidance of waste production, recycling where possible, 

disposal while avoiding any impact on the environment
• Efficient use of energy



Best Available Techniques



Best Available Techniques (BAT)

§ Definition of the European Commission for Best Available Techniques (BAT)

• Most effective and advanced stage of operation methods which indicate the practical
suitability of particular techniques to prevent or reduce emissions.

• Best = Most effective in achieving a high level of protection of the environment as a 
whole.

• Available = Implementation in relevant industrial sector feasible under economically and 
technically viable conditions.

• Techniques = Both the technology used and the way in which the installation is designed, 
built, maintained, operated and decommissioned.



BAT-Video

https://www.youtube.com/watch?v=d2kprBd8Tk0



Goals of BAT Concept

Local level goal: provide guidance for governments to identify permit 
conditions for industry (BAT-based permitting), e.g.:

• Emission level values (obtained under normal operating conditions using BAT or a 
combination of BAT)

• Technical requirements
• Plant/production management requirements
• Plant/production monitoring requirements (for emissions, consumption of resources and 

waste generation)

Global level goal: harmonize procedures and 
technologies

Prevention and control of industrial pollution to 
protect human health and the environment across 
countries



How to determine BATs in the EU - Sevilla Process

Industry 

Government 

NGOs 

Technical 
Working Group 

(TWG)

Information collection
Evaluation of techniques

and data

Environmental permits
BAT reference documents
including emission levels

(BREFs and BAT-Conclusions) 



Exemplary BREFs for Industrial Water Treatment
Depending on Sector/Topic

§ Cooling
§ Chemical industry
§ Waste

Industrial Cooling Systems (2001) Chemical Sector (2016) Waste Treatment (2018)



Example: BREF on Waste Treatment (WT)
Wastewater treatment

BREF WT content:

§ Scope
§ General Information

• Types of wastewater in EU
• Economics of waste treatment sector
• …

§ Processes and techniques commonly used for
waste treatment

§ BAT conclusions, including
• BAT for wastewater treatment
• BAT-associated limit values (BAT-AEL)



BAT Conclusions

… …

§ BAT for wastewater treatment § BAT-associated limit values (BAT-
AEL)



Literature and Further Information

https://www.oecd.org/chemicalsafety/risk-
management/best-available-techniques.htm

§ OECD BAT project
• Aims at spreading knowledge and experience on 

BAT and BAT-based policies amongst OECD 
member states and partner countries

§ Publications:

https://www.oecd.org/chemicalsafety/risk-management/best-available-techniques.htm
https://www.oecd.org/chemicalsafety/risk-management/best-available-techniques.htm
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[12] - EEA, 2016


