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ResouRCe. all liFe 
depends on it. 

We must manage 
its use Wisely. 

Regulation is an 
impoRtant tool.
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director of Water and Flood Risk management at defra

We have put significant effort into improving the quality of UK waters and the policy and 
regulatory structure is critical to drive investment and infrastructure provision. Translation 
of EU Directives into UK law, policy and guidance and the technical expertise from the 
Environment Agency are exemplified in this book. I hope that making some of the UK 
regulatory experiences easily available will be helpful for other countries around the world. 
www.defra.gov.uk

dR paul leinsteR, CBe
Chief executive of the environment agency for england

Water is vital for life and livelihoods and supports diverse and important ecosystems in 
wetlands, lakes, rivers, estuaries and the sea. It is essential that there is enough water, of 
the right quality, for people, businesses, agriculture and the environment both now and in 
the future. This can require balancing sometimes competing demands and needs. Extremes 
of weather, growing urban areas, land management practices, population growth, changing 
expectations of consumers and climate change are all factors that need to be considered in 
this context. 

Good regulation in relation to water quality and quantity, coupled with effective 
compliance checking and appropriate enforcement have played a vital role in protecting 
and improving the environment and ensuring there is sufficient water of the right quality 
for people, businesses and agriculture.

It is good to see the information in this document being made widely available for others 
to use, adapt and build on. We, in the Environment Agency, continue to engage widely 
with others in Europe and further afield to benefit and learn from their experiences as well 
as sharing our own, as we seek to take forward this important area of work.
www.gov.uk/government/organisations/environment-agency

JoRge RodRiguez RomeRo
team leader, Water Framework directive at the european Commission,  
dg environment

I am pleased to recommend this book as a useful guide on how EU environmental 
obligations with regard to water pollution can be converted into clear requirements at 
operator level. This is an essential component of river basin management. The book was 
developed initially as part of the EU China River Basin Management Programme but the 
regulatory principles and information has global applicability for water management and 
I’m pleased that it is being made available to a wider audience. 
http://ec.europa.eu/dgs/environment

FoReWoRds
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dR John seageR
Chairman of impel

On behalf of the IMPEL network of European regulators and authorities, I fully endorse 
this publication. This book is directly relevant to the work of IMPEL and will help in 
providing an overview of the principles of water regulation and permitting and in the 
understanding, implementation and enforcement of EU environmental law. It will become 
an essential reference work for our regulatory partners across Europe. It will also help us to 
broaden our focus into water and wider environmental protection issues. 
http://impel.eu/

Jin hai
Vice-president of the development Research Centre  
of the ministry of Water Resources, Beijing, China 

I was privileged to work with the China Europe River Basin Management Programme 
which developed the initial outline and specifications for this book and its publication in 
Chinese. It has been used extensively to develop thinking and to enhance water regulatory 
activity in China. Subsequent knowledge exchange programmes have been undertaken 
within the Ministry of Water Resources and Development Research Centre using core 
elements of this reference book. I look forward to continuing work with this team under 
the new China Europe Water Platform, and recommend its use in China and in other 
developing and emerging nations around the world. I believe that its application may help 
increase water security in China and in other water scarce parts of the world.
http://www.waterinfo.com.cn/English/

pRoFessoR alan Jenkins 
director for Water and pollution science at Ceh. Centre for ecology and hydrology

Water research is crucial to meet the current and future challenges of improving water 
security around the world. However, research knowledge can only be implemented 
through sound strategy, policy and guidance. I am keen that researchers understand the 
links and how to optimise new knowledge in securing improvements to water resources 
and water quality. This book will provide access to regulatory policy and guidance that can 
be used to target and adapt research findings for maximum environmental gain.
http://www.ceh.ac.uk/

dR. håkan tRopp
managing director, knowledge services at the stockholm international Water institute

On behalf of the Stockholm International Water Institute we are privileged to co-sponsor 
the publication of this book. It directly aligns with our policy aims, including knowledge 
exchange and informing decision-making towards water wise policy. It will assist in policy 
and regulatory research, building institutional capacity and sharing information across the 
global water sector. This book will add to the knowledge base and assist us in encouraging 
and developing best regulatory practice on an international scale.
http://www.siwi.org/

s
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pRoFessoR tom stephenson
professor of Water sciences and pro Vice-Chancellor Research & innovation, 
Cranfield University 

As an exclusively postgraduate university specialising in science and technology, Cranfield 
delivers a wide range of research and taught degrees in water. We take students from 
around the globe, all of whom would benefit from access to the policy and guidance 
information in this book. In my role as advisor to the water sector, I appreciate the wide 
ranging applications that the information could meet. I appreciate the free and open access 
that the web and e-book versions provide and I am happy to recommend this to students, 
staff and the wider networks who work with Cranfield.
http://www.cranfield.ac.uk/

mike WoolgaR
managing director environmental & Water management atkins global 

I am pleased to directly co-sponsor the publication of this book, via the Foundation for 
Water Research. As leading global water consultants we advise on policy, infrastructure 
and water engineering for clients in government, public sector, the water industry and 
other commercial clients. Knowledge of policy options and best practice is essential for 
us to optimise water resource solutions. This book originates from the work that Atkins 
led as part of the EU-China River Basin Management Programme. I will be pleased to 
make publication available to staff and clients of Atkins and I believe that it will help in 
developing a more secure water future.
http://www.atkinsglobal.co.uk/group/sectors-and-services/sectors/water

CaRyll stephen
Chief executive, Foundation for Water Research

The Foundation for Water Research aims to advance the education of the public in science, 
engineering and management of water. We are pleased to sponsor the publication of this 
book and to host it on our web-site. Open access to information is a key element of our 
working. Making such a wealth of water management information available through this 
not for profit publication is regarded as an important initiative for us. We hope that it will 
promote thinking and make available essential information for the proper governance of 
water across the world.
http://www.fwr.org/

Disclaimer
This document relies heavily on published 

information or information in the public domain. 

In many ways it is a collation of that information, 

presented in a logical sequence. 

The authors acknowledge their debt to the many 

hundreds of experts whose knowledge they have 

tapped into whilst compiling this book. In all cases 

we acknowledge the copyright of the publishers 

of the documents referenced or downloaded for 

this publication and of the providers of all the 

photographs used.

this book seeks to summarise the key 
elements of Water Quality Regulation in an 
accessible format. there is a tremendous 

amount of information available and therefore 
in the electronic version, (available on the 
FWR Website www.fwr.org), much of the 

technical detail is provided via internet links 
to Web pages, or to hyperlinks to downloaded 
documents which form an integral part of the 

electronic version of this book.

links are depicted by blue text
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Regulation 
FoR WateR 

Quality
this book aims to present the key principles of effective 
regulation needed to achieve a high standard of water quality 
management and to protect water resources, human health 
and the environment. increasingly this is viewed in terms of 
water security, and contributing to sustainable development, 
responding to a changing climate and a growing population.

WateR is essential FoR liFe  
and is a sCaRCe and pReCious 

natuRal ResouRCe
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G ood stewardship of water 
allows society to flourish.  
The prosperity and wellbeing 
of citizens and businesses  

flow from equitable, effective and  
efficient regulation.

 

Human activities threaten the 
sustainable use of water, and in a changing 
climate and a growing population, water 
resources come under great pressure. 
Such activities must therefore be regulated 

efficiently and effectively to ensure water 
security for society and protection for the 
water environment. 

Regulation is an important component 
of optimising this precious resource. For 
current and future generations regulation 
is essential in protecting and sharing 
water fairly with society within the 
framework of sustainable development, 
namely in societal, economic and 
environmental terms. 

 

it can be argued that water is the most precious of all natural 
resources, and is therefore most in need of good regulation. 
Too much water causes floods, too little causes water scarcity 
and drought. activities that pollute water make it unavailable 
for drinking, industry, food production and wider societal use. 
Cleaning up polluted water is very expensive and therefore 
water protection and pollution prevention activities are very 
cost-effective options.

Industrial, commercial and social 

development activities that cause or 

discharge pollution to watercourses,  

or reduce the quantity of water available, 

result in degraded ecosystems that are 

less capable of sustaining a healthy 

society. This book provides some of the 

regulatory tools and operational methods 

needed to optimise water use for people 

and the environment.

If there were no polluting dischargers, 

there would be no need for regulation or 

permits. Operators discharging effluent 

or contaminated water need to be aware 

of their impact on the water environment 

and other water users in the catchment. 

Discharge permits should be seen as 

a privilege and a benefit to the holder. 

Without a permit dischargers would be 

subject to appropriate legal sanction for 

discharging polluted water. 

 1pReFaCe
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guidance is in the public domain, but can be 
difficult to find and interpret. The aim of this 
book is to make this more readily available 
and to provide context and the confidence to 
use it in the most effective way to improve 
water quality. Some elements can transfer 
directly to other countries water regulatory 
regimes, others may need adaptation 
and change. With ongoing dialogue and 
partnership we hope that continuous 
improvements will be made to policy and 
guidance that can be shared with the overall 
aim of increasing water security.

The significant improvement in UK water 
quality over the past 20 years has been 
driven by sound water quality planning 
and the implementation of progressively 
tighter regulation and water permit 
standards. Most has been driven by water 
management initiatives and Directives from 
the EU, translated into UK action largely via 
water quality permits. Societal expectation 
for safe drinking water and a clean water 
environment has increased with this 
progressive improvement. This expectation 
for water security and environmental 
protection and improvement continues to 
drive regulation.

The majority of UK water infrastructure 
development and expenditure was 

This book provides an overview of the 
European approach to regulation, viewed 
from a UK (mostly England & Wales) 
implementation and regulatory standpoint. 
As with all regulatory activities we work to 
ensure that the overall principles are common, 
logical and legally sound. However, the detail 
of the guidance and implementation is critical 
if the regulatory regime is to be effective and 
efficient in achieving the aims and outcomes 
in terms of water quality. 

The authors have been working within 
the European and UK system for many 
years and hope that this experience will 
be useful to water managers looking for 
the most effective ways of protecting 
their water resources. They have been 
responsible for regulatory development and 
implementation within the Environment 
Agency Water Quality Policy team and as 
water planning consultants. In these roles 
they have worked closely with government, 
industry and academia to advise, negotiate 
and develop new policy and guidance, both 
within the UK, with European equivalents 
and in a number of other countries. This 
book reflects that experience. However, 
it is important to be critically aware that 
the methods described are only one way 
of addressing the overall policy objective 
of sustainable water use. It is important to 
seek ways of implementation suitable for 
individual water catchments within their 
geographical and societal situation.

One advantage of taking a UK view 
of water regulation is that so much of 
the essential regulatory information and 
guidance is written in English. In addition, 
the UK tends to have a robust legal system 
and a mature and transparent approach 
to developing and implementing water 
legislation. The relatively clear and logical 
approaches developed in the UK are equally 
transferable to emerging countries and 
to developed regimes. All the policy and 
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EU and is acknowledged to be the best 
practice mechanism, with potential for 
global application across river basins. The 
principles within the Directive and the 
wealth of guidance documents provide 
a rich source of information for water 
managers working on large or small river 
basins in almost any geographical location.

The EU WFD was ratified by all EU 
Member States in 2000 and reflected the 
understanding of water resource challenges 
of that time. In 2012 the Commission 
launched a review of water issues and risks 
to water security through a risk assessment 
process known as the Blueprint to 
Safeguard Europe’s Water Resources, 2012. 
The outcome of this initiative will change 
priorities in some of the river basin plans 
and will target research and innovation 
on mitigating these risks. However, the 
EU WFD will remain as the main delivery 
vehicle and the Blueprint will influence the 
second and third, five year planning cycles.

Within this book we use the term ’water 
managers’ to include:

l	 government officials dealing with 
water policy 

l	 water regulatory officials 
l	 water and environmental consultants 
l	 business managers dealing with uses 

of, or interactions of, their business 
with water 

l	 environmental NGOs with an interest 
in water 

l	 the general public using water as a 
recreational or cultural resource.

Increasingly, biological and environmental 
indicators are used to measure the quality 
of water. This follows the Scandinavian view 
that, if the water environment can support 
balanced plant and animal communities, 
then it will be capable of supporting any 
human requirement. It is this overall view 
that underpins the EU Water Framework 

undertaken to overcome issues which 
developed from UK industrial development 
and the growth of our cities. During this 
growth we did not pay the ‘full external 
cost of water’ and current generations are 
paying for this in water charges and in the 
price of goods and services. In developing 
countries the problem is often seen as ‘too 
big’, ‘too expensive’ or ‘we need to pollute 
to maintain growth, and then we will be 
able to afford to clean up’. All of these views 
are understandable in the short term; it is 
important, however, that water managers 
have the long term vision and the tools to 
ensure sustainable water use and to reduce 
the risk of potential water disasters, both for 
society and the environment.

Water resource planning is a long term 
process with horizons of 20 to 30 years. 
Good planning of water resources depends 
on many mechanisms for delivery of 
objectives. It needs stable governments, 
governance and institutions. It needs good 
quality information based on evidence 
from monitoring and modelling data 
on discharges and the receiving water 
environment. Regulation depends on high 
quality permits, inspection, enforcement 
and reporting. Other regulatory tools, 
including pollution prevention, can be 
used in combination to achieve the right 
outcomes for society and the environment. 
Clear strategies for water improvement and 
protection, together with their effective and 
efficient implementation at all levels, are 
crucial for success.

This book focuses on the EU Water 
Framework Directive (WFD) as the 
current core mechanism for continued 
water protection and improvement. The 
WFD provides a long term and common 
water planning mechanism for all waters 
in the EU. It was developed following 
significant dialogue and exchange 
between water experts from across the 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2012:0673:FIN:EN:PDF
http://ec.europa.eu/environment/water/water-framework/index_en.html
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management, to protect water resources, 
human health and the environment, and to 
ensure human development is in balance 
with the capacity of the environment.

We seek to summarise the key elements 
of water quality regulation in an accessible 
format. There is a tremendous amount of 
information available and therefore much of 
the technical detail is provided via internet 
links to web pages, or via hyperlinks to 
downloaded documents contained in 
Appendix files which form an integral part 
of the electronic version of this book. Most 
of this information is in the public domain 
and has been developed by EU Member 
States to guide the implementation of the 
Water Framework Directive and other key 
water Directives. As regulators we tend to 
develop policy and guidance, implement 
change and move on. Little is drawn 
together in a logical framework or with a 
view to wider access and use. This book 
aims to do so. 

Whilst we hope that the book has 
sufficient integrity to be read cover to cover, 
we have formatted it to allow the reader to 
select specific issues and topics in isolation. 
In this way direct access to technical 
information can be achieved. There is 
inevitably some duplication of information 
in Chapters to facilitate this.

It should also be noted that the EU, 
Member States, civil servants, consultants, 

Directive philosophy and the outcome-
based regulation necessary  to achieve good 
ecological status. 

However, this is difficult to achieve in one 
step, especially for developing countries 
that face grossly polluted waters and rapid 
industrial growth. Similar difficulties arise 
in developed countries, especially where 
the water environment has been neglected 
during periods of rapid growth. In both 
cases, a number of regulatory steps will be 
needed to bring pollution under control. 
First, by ensuring that basic permits are 
in place, and are enforced. Secondly, 
bringing the gross pollution under control 
and progressively moving towards a ‘river 
needs’ position, based predominantly on 
physical and chemical standards. Finally, 
the biological and ecological approach 
can follow. Provided this sequence and 
endpoint is agreed and understood, much 
of the preparatory work can be undertaken 
in parallel, allowing the process to be 
accelerated whilst supporting economic 
and social development. However, the 
protection of remaining high-quality waters 
from pollution and over-exploitation is a 
high priority.

 

This book aims to present the key 
principles of effective regulation needed to 
achieve a high standard of water quality 

In addressing water regulatory issues, 

the Plan-Do-Check-Review cycle 

works well, and is a fundamental 

component of success. It results in 

clear accountabilities, aids information 

flow, and helps to build trust through 

transparency of process. It helps to 

make water regulation an integral issue 

and the responsibility of all business 

sectors and all citizens.
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academics, industry sectors, non-
governmental organisations (NGOs) and 
individuals have invested significant 
sums of money and personal effort into 
developing the regulatory instruments 
and guidance referenced in this book. 
It is a privilege to have all of this in the 
public domain, available to all. For this 
reason the book has been developed as 
‘a not-for-profit publication’ and we are 
very grateful to the Foundation for Water 
Research for underwriting the funds 
necessary to make this readlity available 
to all. We hope that you share the overall 
aims of increasing the security of water 
to society and assisting in the long term 
protection of the water environment and 
human health.

This book was originally written for, and 
funded by the EU as part of a knowledge 
exchange programme between the EU and 
China, facilitated by the EU China River 
Basin Management Programme. The EU 
China water dialogue is being maintained 
via a new China Europe Water Platform 
(CEWP) and its web site contains significant 
supporting information, in both English and 
Chinese. 

We hope that you find this compendium 
of regulatory information useful and that it 
inspires the adaptation, innovation and new 
thinking required to protect and improve 
water resources in many geographical and 
societal situations. n

The book is aimed at senior and middle 

managers and scientists engaged in 

river basin planning and water resource 

protection. It can be read at high level 

by those influencing the broader policy 

and implementation. It also provides 

a depth of technical information and 

reference to enable those directly 

engaged in developing, commissioning 

and implementing regulatory systems 

and permits to achieve effective water 

quality management.

This book seeks to summarise the key 

elements of Water Quality Regulation  

in an accessible format. There is  

a tremendous amount of information 

available and therefore in the electronic 

version, (available on the FWR Website 

www.fwr.org), much of the technical 

detail is provided via Internet links 

to Web Pages, or to hyperlinks to 

downloaded documents which form  

an integral part of the electronic  

version of this book.

Links are depicted by blue text

http://cewp.org/
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There are a number of high level 
water management strategies 
and principles that need to 
be considered in order to give 

context to the regulatory approaches used.

2.1Why shoulD We  
regulate anD permit 
Water resources?

It is useful occasionally to step back and 
consider ‘why regulate water resources’? 
Challenges against regulation come from 
many quarters, including politicians, 
industry, agriculture and economists. 
Under the pressure of day-to-day work, 

 2intRoduCtion

the aim of this book is to outline the methods adopted in the eu to secure 
effective regulation of activities that might otherwise cause deterioration or 
harm to water quality or quantity – ‘water resources’. throughout this book 

the term ‘water resources’ means the combination of water quality and 
water quantity, either or both of which can be limiting in a given situation.

We introduce the principles of the 

approach to environmental regulation 

in the EU, the legal framework defining 

those principles, and the legal and 

technical tools used to implement them 

with regard to protecting and improving 

water quality. Particular attention is paid 

to the European concepts of using legal 

permits to control behaviour. We describe 

the technical processes in the calculation 

of the terms of such permits and the 

means for assessing and enforcing 

compliance and punishing transgressors.
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be used, protected and shared by society 
within the framework of sustainable 
development, namely in societal, economic 
and environmental terms, for current and 
future generations. 

Taking the sustainable development 
model, the need for, and benefits of, 
regulation and permitting can be seen in 
Box 2.1.

Fair, efficient and effective regulation of 
water resources is an essential element for 
ensuring water security in an increasingly 
uncertain world. If used well it should 
optimise societal wellbeing within a 
framework of sustainable development.

The following quotation from OECD 
assists this understanding:

 

water managers can too easily forget 
the ‘big picture’ and get bogged down 
in process and detail. It is important to 
consider the core reasons for undertaking 
water protection and regulation. 

In developing countries the overriding 
reason is to protect human health through 
ensuring the availability of good quality 
drinking water. Even in developed countries 
this reason is neglected at our peril. For 
example, protecting London’s drinking 
water remains one of the core duties of 
the Environment Agency in the River 
Thames catchment. The loss of all or a 
proportion of this water resource through 
pollution or other incident would be 
potentially catastrophic and rapidly impact 
on society and business in the city. Flood 
and droughts rapidly focus attention on 
water security and the risks to modern 
society of interruptions to water supply are 
high. Water security is high on the tables 
of National Security Risks in the UK and in 
most other countries, although on a day-to-
day basis it is taken for granted.

Regulation enables water resources to 

environmental permitting is a key instrument 
for reducing industry’s environmental 
impacts, facilitating its compliance with 
environmental requirements and promoting 
technological innovation.
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Box 2.1 regulation anD permitting  
– Benefits to sustainaBle Water resources

societal
l  To ensure public health, clean water supply and sanitation for all

l  To ensure equitable sharing of water resources within international, national,  

regional and local boundaries and/or at river basin, sub-basin and water body level

l  To accommodate and provide for urban and agricultural development

l  To reduce the impacts of floods and drought

l  To ensure the affordability of potable water and sanitation for essential uses

l  To ensure food production through irrigation (water efficiency needed here)

l  To optimise fish production for food

l  To ensure access for recreation, education and tourism

l  To ensure religious and cultural wellbeing (e.g. religious bathing in India)

economic
l  To promote sustainable economic development, industry and wealth creation

l  To allocate scarce water resource equitably between sectors. For instance,  

for agriculture, industry and domestic users, whilst leaving enough for the river  

ecology to continue to thrive.

l  To ensure a level playing field (internationally, nationally and locally) for industry  

which requires water for production and processing

l  To ensure certainty and to reduce investment risks within a marketplace

l  To ensure affordable raw water and wastewater costs and to clearly indicate  

treatment cost and liabilities

l  To prevent monopoly water suppliers from distorting markets

l  To ensure clear requirements for water use and pollution control measures  

through clear and understandable permits and regulatory delivery.

l  To ensure navigation, ports and trade, tourism and recreational industries are 

maintained and developed

l  To improve the health and safety of workforce and local communities

l  To reduce risks to industry, including continuity of supply, quality of supply,  

and regulatory and prosecution risk

l  To ensure that the polluter pays

l  To encourage innovation

l  To optimise environmental service provision from the natural environment 

environmental
l  To ensure healthy ecosystems and wetlands

l  To protect biodiversity and the aquatic systems that they rely on

l  To optimise river morphology and encourage best ecological potential for heavily 

modified waters

l  To optimise river catchment function to reduce flooding and drought

l  To ensure continuity of flow, environmental signals (eg freshets for migratory fish)  

and minimal physical barriers

l  To ensure at least minimum river flows, manage sedimentation and maintain river 

morphology

l  To ensure sustainable groundwater levels and soil-water interactions

l  To optimise sustainable use of environmental services by society at least cost

l  To identify and reduce anthropogenic risks to wildlife, fisheries and the natural 

environment

l  To promote awareness and knowledge of environmental value through education

l  To ensure the precautionary principle is applied with regard to ecosystem protection

l  To preserve landscape, geography and water related features

s
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2.2 integrateD river Basin 
management
Integrated river basin 

management (IRBM) is at the intellectual 
heart of the EU approach to water 
management but the extent of application 
differs in individual countries and river 
basins. A review of current water resource 
status will determine development 
of regulatory options for delivering 
effective pollution control and river basin 
management. 

Isolated measures to improve water 
security cannot be successful without 
taking account of what happens upstream 
and downstream. Integrated river basin 
management adopts an holistic approach 
to protecting the whole body of water, its 
source, tributaries, its main rivers, lakes 
and groundwater, through a coordinated 
strategy involving all the interested parties 
in decision-making. The river basin 
approach is acknowledged in Europe as the 
best way to manage water. 

In 2000 the European Union took a 
ground-breaking step when it adopted 
the Water Framework Directive (WFD). It 
introduced a new legislative approach to 
managing and protecting water, based not 
on national or political boundaries, but 
on natural geographical and hydrological 

http://ec.europa.eu/environment/water/water-framework/index_en.html


Regulation for Water Quality | 23

Regulation FoR WateR Quality

the Commissions. China seeks to overcome 
this and a 2011 No.1 policy document 
signals a significant reform in approach 
and acknowledges the need to include the 
tributaries in future priorities.

2.3Water quality, Water 
quantity anD floW 
optimisation

To make improvements to the water 
environment, regulatory and management 
interventions must strike a balance 
between water quality, water quantity and 
morphology and all three elements can 
be influenced. In reviewing options, water 
managers must consider all options, and 
combinations of options, to achieve the 
agreed outcomes. Figure 2.1 summarises 
the optimal approach where all three 
interventions are balanced in the most cost 
effective way.

Traditionally, in a polluted river, point 
source impacts are often most evident and 
can be reduced or prevented by permit 
reductions. This may be undertaken in a 
phased way according to an agreed strategy 
and investment in treatment processes. 
There is subsequently an improvement in 
the receiving water and existing diffuse or 
intermittant impacts, previously masked by 
the point source pollution, may become 

formations: river basins. These are known 
as River Basin Districts. IRBM needs clear 
coordination and collaboration between 
administrative authorities and stakeholders 
within each river basin.

In many countries IRBM is in place, 
but is at different stages of development 
and application. Political boundaries 
within countries can cause significant 
administrative difficulties, and trans-
boundary rivers can take this to a higher 
level of difficulty. Significant levels of 
negotiation and diplomacy are needed to 
optimise water resources between countries. 
However, good examples exist and the 
International Commission for the Protection 
of the Rhine (ICPR) and the International 
Commission for the Protection of the 
Danube River (ICPDR) provide best practice 
benchmarks within Europe. Without the 
work undertaken in these complex river 
basins, the EU WFD would not have been 
possible.

China is another example where IRBM is 
applied through river basin water resources 
commissions, for instance the Changjiang 
Water Resources Commission and the 
Yellow River Conservancy Commission. 
However, this is hampered by provincial 
authorities having significant authority over 
tributaries and limited representation in 

Figure 2.1 Optimise interventions to achieve outcome Paul Logan Environment Agency

Morphology

Optimise 
to achieve 
outcome

Water 
Quality

Water 
Quantity
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http://www.iksr.org/index.php?id=58&L=3
http://www.icpdr.org/main/icpdr/about-us
http://www.icpdr.org/main/icpdr/about-us
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 All options can be modelled to gauge 
effectiveness and the most cost effective 
combination chosen to suit the social, 
geographic and economic circumstance. 

2.4 links to  
spatial planning
Maintaining water security 

requires a long term vision and should be 
integrally linked to spatial planning for 
urban and regional development in both 
developing and developed areas. Water 
resource management is a fundamental 
element of development planning and 
should be designed into infrastructure 
projects at an early stage, taking into 
account the social and economic 
development opportunities improved water 
resources can bring. Modelling can test 
future development scenarios and identify 
options that could optimise decisions. 

There must be a balance, however, 
between spatial planning and the 
availability of water. Planners must realise 
that the availability of water, and the 
capability to treat effluent, is not endless 
and this may constitute one of the most 
limiting factors impacting on city and 
industrial development. Dialogue must be 
maintained on these issues and options to 
minimise impact developed. In some cases, 
optimisation of water can bring design 
innovation in building and in water-saving 
societies. The concept of eco-cities has 
developed from this dialogue.

more evident and are then targeted. 
Improvements to grossly polluted waters 
can be made quickly using a variety of 
treatment options, especially from known 
point sources.

However, water abstraction, lack of 
dilution and flow may be the key issues. 
In this case, abstractions may need to 
be reduced, increasing dilution and 
‘environmental flow’. Significant work is 
being undertaken to estimate the critical 
flows and flow regimes needed to maintain 
a healthy river. This may be difficult if 
much of the water is used for potable 
supply and changes to licences  
are notoriously difficult. In the UK,  
laws are being changed to make this  
easier to achieve.

Increasingly, river morphology (the 
shape, depth, substrate, marginal 
vegetation and the wetlands that feed 
surface and groundwaters) is understood to 
constitute the most limiting factor for the 
aquatic ecosystem. It is the morphology 
that determines flows, speed of run-off and 
the habitat for river organisms. Often, river 
restoration can provide multiple benefits in 
terms of self-purification, flow balancing, 
flood risk management, habitat creation 
and recreational opportunities.  
The creation of ‘blue space’ in cities 
through river restoration has many 
advantages. The true potential of this 
intervention is still to be fully exploited  
in the management options available.  
This can be problematic in crowded places 
and land and/or riparian ownership can 
also make it difficult. However, the  
benefits are high and water planners 
working with spatial planners are 
beginning to make progress, and there  
are some good examples around the  
world. ‘Soft engineering’ options, 
particularly for flood risk management,  
are beginning to find favour.

all human endeavour requires water,  
land and air as fundamental resources.  
if we are to deliver sustainable development 
we must conserve them and provide good 
stewardship. The efficient and effective 
regulation of activities that threaten the 
sustainable use of these resources is essential.
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In the UK an EIA is usually undertaken in 
parallel with the permit application process 
for large installations, especially those 
under the integrated Pollution Prevention 
and Control (IPPC) Directive. Impacts on 
air, land and water are considered. It is 
used to gather information and to facilitate 
dialogue between all parties. A high 
quality approach to EIA development and 
validation is critical to the process.

The EIA Directive has been modified 
three times since its introduction in 1985, 
and the European Commission is currently 
consulting on a further review. The general 
objective of the proposal is to adjust the 
provisions of the codified EIA Directive, 
so as to correct shortcomings, reflect 
ongoing environmental and socio-economic 
changes and challenges, and align with 
the principles of smart regulation. Further 
details on the Directive can be found on the 
relevant Europa Web page. 

EIAs are an important mechanism 
to logically analyse and communicate 
issues surrounding the potential impact 
of a permitted abstraction or discharge, 
including the wider spatial planning context 
and sustainability issues. However, an EIA 
is only as good as the information that it 
contains, and the consequent protection 
measures applied via the permit. There 
are examples where a poor or biased EIA 
is undertaken by developers or industry 
as a procedural step and is used as a ‘tick 
box’ to press through development without 
adequate protection. In these cases an EIA 
can be counter-productive or damaging 
to the process of coming to a balanced 
decision on the development proposal. 

Many major infrastructure schemes have, 
in the past, been significantly delayed by 
the UK development planning process, 
particularly in respect of challenges to 
Environmental Impact Assessments, 
which have often resulted in repetition 

Ultimately, the availability of water 
will be limiting and water planners and 
regulators may have to say no to further 
water exploitation in water scarce areas. In 
the UK the environmental regulator has the 
final say, subject to appeal to Ministers. This 
is usually imposed via a refusal to grant a 
permit, or by imposing environmentally 
protective conditions in permits, that 
may render the industry uneconomic. 
Industry then has to decide whether a new 
installation is viable or not with current 
technology, and whether to innovate new 
solutions to meet regulatory constraints.

2.5 links to environmental 
impact analysis (eia) 
Environmental Impact 

Analysis (EIA) is often the mechanism by 
which dialogue and interaction between 
spatial and water planners is achieved. 
EIA can help to analyse the environmental 
issues and communicate options and risks 
to decision makers, industry and the public.

In many countries, and for most complex 
installations, EIA is an integral part of 
the application and permit determination 
process. The technical information gathered 
determines the permit conditions and 
public consultation.

The Environmental Impact Assessment 
(EIA) Directive is essentially a development 
planning tool, intended to ensure that, for 
major development proposals, a proper 
consideration of potential environmental 
impacts are identified early in the 
development planning process, so that 
avoidance of harm, and mitigation where 
limited harm is unavoidable, can be built 
into the development plan. The EIA process 
and development control procedures may 
identify the need for environmental permits, 
but in the UK the detail of such permits 
rests with the environmental regulator, not 
the development planning authority.

s

http://ec.europa.eu/environment/eia/eia-legalcontext.htm
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:026:0001:0021:EN:PDF
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for developments that might affect them 
are only given after strict appraisal and 
confirmation that the development will 
have negligible impact on the designated 
features of interest, or that sufficient 
compensatory measures are in place to 
rectify or mitigate the damage caused. 
Developers for sites that might affect 
Natura 2000 sites are required to undertake 
a detailed Habitats Assessment as part of 
their planning application process. Further 
details of Habitats Regulations requirements 
are given on the Joint Nature Conservation 
Committee (JNCC) web site.

2.7proportionate anD  
risk-BaseD approach  
to permitting

It is important to ensure that regulatory 
activities, including permitting, are 
proportionate to the risks posed by the 
permitted activity. This means that there 
must be a balance of risk, regulatory 
pressure and benefit to the permit holder 
and the regulator. The demands of the 
permit application process, monitoring, 
reporting and other issues on the operator 
should be reasonable. However, the 
regulator, on behalf of society, must 
ensure adequate protection and certainty 
that the permitted activity is operating 
safely and that risks are minimised.  
The resources allocated by the  
regulator must be allocated according  
to those risks and the potential benefits 
that can be achieved.

of planning applications and associated 
investigations. In an attempt to minimise 
duplication of effort on EIAs in England and 
Wales, and to ensure regulatory consistency, 
the government has developed policies for 
Nationally Significant Infrastructure, such 
as major roads, railways and power stations. 
These are known as National Policy 
Statements, and they identify the common 
core components of government policy and 
environmental concerns for a suite of large 
scale projects, particularly those that may 
affect more than one local authority.

 More detail on Nationally Significant 
Infrastructure issues is provided in  
Chapter 24.

2.6 special nature 
conservation 
protection (haBitats 

anD BirDs Directives)
Many rare or vulnerable natural 
environments are at risk of degradation 
by man’s activities, and governments have 
long realised that unless they are given 
significant protection under the law they 
will be lost forever.

At EU level there are two complementary 
Directives –the Habitats Directive 
and the Birds Directive. Both require 
Member States to identify special areas 
for protection of listed Habitats and Birds 
respectively, forming a European network 
of protected sites collectively known as 
Natura 2000. Member States must ensure 
that development and regulatory permits 

http://jncc.defra.gov.uk/page-1379
http://europa.eu/legislation_summaries/environment/nature_and_biodiversity/l28076_en.htm
http://europa.eu/legislation_summaries/environment/nature_and_biodiversity/ev0024_en.htm
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target of most environmental regulation is 
some sort of biological response, whether 
to avoid human harm, or harm to the 
ecosystem itself, or ecosystem processes 
on which we all depend. Aquatic biology 
is complex, variable and can be difficult to 
measure. For most ‘routine’ environmental 
regulation we use the convenient shorthand 
of physico-chemical determinands and 
measurements that have been linked, by 
experiment and observation, to biological 
responses. Thus, water quality standards 
and discharge permits aimed at protecting 
biology are mostly expressed in terms of 
chemical concentrations or total amount of 
chemical discharged, as these can be readily 
measured. Proof of ‘success’ in planning 
water quality and in permitting discharges 
is nevertheless dependant on biological 

The optimisation of this proportionate 
approach and improving the balance between 
regulated and regulator is the subject of 
many of the Modern Regulation reforms that 
are taking place around the world. This is 
highlighted in chapters 8 and 9.

2.8eu approach anD  
the Water frameWork 
Directive 

Regulation and permitting of activities 
which have the potential to result in 
pollution is one of the fundamental 
management processes that underpin the 
Water Framework Directive (WFD) and 
other EU legal instruments and Directives. 
Such systems are implemented in each EU 
member state through regulation to ensure 
human development is balanced with the 
capacity of the environment.

The primary aim of the WFD is to provide 
a framework for the protection of inland 
surface waters, transitional waters, coastal 
waters and groundwater. The full aims are 
presented in Box 2.2.

 The Water Framework Directive sets the 
context for control of activities impacting 
directly or indirectly on water. Direct 
impacts include point source discharges 
and abstractions. Indirect impacts include 
pollutant emissions to air, and land 
activities that do not directly result in 
a discharge to water, but which alter or 
interfere with natural drainage of rainfall 
to sea. For regulatory efficiency and to 
cover as many environmental risks as 
possible in a common framework, it is 
worth considering a common model for all 
environmental permitting.

This book focuses mainly on the 
regulation of discharges made directly 
to receiving surface waters (rivers, 
lakes, estuaries and coastal waters) 
and to groundwater.

It is important to note that the prime 

Box 2.2 primary aim  
of the eu WfD is to: 
Establish a framework for the protection 

of inland surface waters, transitional 

waters, coastal waters and groundwater 

which:

(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;

(b) promotes sustainable water use 

based on a long-term protection of 

available water resources;

(c) aims at enhanced protection and 

improvement of the aquatic environment, 

inter alia, through specific measures 

for the progressive reduction of 

discharges, emissions and losses of 

priority substances and the cessation 

or phasing-out of discharges, emissions 

and losses of the priority hazardous 

substances;

(d) ensures the progressive reduction of 

pollution of groundwater and prevents its 

further pollution, and 

(e) contributes to mitigating the effects 

of floods and droughts.

s
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on mitigating these risks. However, the 
EU WFD will remain as the main delivery 
vehicle and the Blueprint will influence the 
second and third, five year planning cycles.

The EU describes the Water Blueprint as 
follows:

The achievement of EU water policy 
goals is threatened by a number of old 
and emerging challenges, including water 
pollution, water abstraction for agriculture 
and energy production, land use and the 
impacts of climate change.

The EU’s policy response to these challenges 
is the [forthcoming] 2012 Blueprint to 
safeguard Europe’s water resources. The 
overall objective of the Blueprint is to 
improve EU water policy to ensure good 
quality water, in adequate quantities, for all 
authorised uses. The Blueprint will encourage 
a move towards what we call ‘prevention and 
preparedness’. It will ensure a sustainable 

monitoring and surveillance of ecosystems. 
The attainment of healthy biological 
communities is the fundamental driver for 
improvement and the targeted outcome of 
the water quality regulatory activities.

2.9 the eu WfD approach 
upDateD – the eu 
Blueprint 2012

The EU WFD was ratified in 2000 after 
significant negotiation and development. 
As with all regulatory instruments, it is a 
product of its time and the external issues 
prominent at that time. It will be re-
launched and re-focused on current water 
resource challenges identified through 
the Blueprint to Safeguard Europe’s Water 
Resources, 2012.

The outcome of this initiative will change 
priorities in some of the river basin plans 
and will target research and innovation 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2012:0673:FIN:EN:PDF
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For some activities, e.g. those emitting 
pollutants to the environment, ongoing 
active regulation including permitting, 
monitoring, and enforcement are 
essential. This book focuses on such 
activities, and the evidence needed by 
regulators and the regulated to ensure 
that water quality and quantity objectives 
are met fairly, without excessive cost 
or excessive risk, and to the benefit of 
society in general.

It should always be noted that it is more 
effective for developers and operators to 
minimise impact through good planning 
and design, thus reducing the need for, or 
risk of, point source discharges or diffuse 
emissions. In addition, there must be good 
ongoing management of all construction 
and operational processes. It is very 
important that early in the planning 
process any water resources implications 
of the development are considered. In 
many cases a simple change of tack early 
in the planning process can avoid the risk 
of subsequent water pollution. If risk of 
environmental harm is identified early in 
the planning process for a development, 
it is more likely that cost-effective risk-
mitigation measures can be adopted, 
allowing lighter touch regulation of any 
residual risk.

Nevertheless, effective regulation of 
local discharges and of diffuse pollution 
is essential. It is best when founded on 
statistically robust scientific evidence 
of cause and effect, but it is rare for 
comprehensive long term data sets of the 
complex environmental variables to be 
readily available for a specific location. For 
intended discharges it is usually necessary 
to use empirical modelling methods to 
establish the discharge characteristics 
that, if met, will ensure there is no 
deterioration in river or lake quality 
status; or, if an improvement in status 

balance between water demand and supply, 
taking into account the needs of both people 
and the natural ecosystems they depend on.

The Blueprint’s policy recommendations 
will be based on the results of the following 
ongoing assessments:

l Analysis of the WFD’s river basin 
management plans: giving 
information on how Member States have 
improved their water management.

l Review of the 2007 policy on water 
scarcity and drought: 
n	including water efficiency measures 
n	The evolution of water resources 

l water’s vulnerability to climate 
change and man-made pressures such 
as urbanisation and land use. 

l Outcome of the fitness check of EU 
freshwater policy: 
n	gap analysis to identify any uncovered 
areas and assess the adequacy of the 
current framework. 

The results of these four reviews, together  
with other EU studies, will provide  
knowledge to help better implementation  
of EU water policy. 

2.10Water quality 
regulatory cycle  
– hierarchy

There is a fundamental hierarchy, or 
cascade, of principles and action in the 
regulation of water pollution:

l It is best to prevent pollution rather 
than having to respond to it

l	 If it can’t be prevented then minimise 
pollution if possible and practicable

l And then remedy the cause of 
pollution if possible and practicable

l And also mitigate the impact of the 
pollution

Prevention is always better than cure, 
and invariably cheaper in the long run. 

s
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l	Prior authorisation of processes and/
or discharges

l	Registration of activities based on 
general binding rules

l	Laying down emission controls for 
specified pollutants

l	Setting environmental quality 
standards and ensuring they are 
met through permit limits and other 
regulatory actions

Some sectors are subject to the Integrated 
Pollution Prevention and Control (IPPC) 
Directive and the recent Industrial 
Emissions Directive which require use 
of ’Best Available Techniques’ (BAT) to 
minimise emissions and/or risk of pollution 
of any media. BAT may result in emission 
limit values that are more stringent than 
are required to meet the receiving water 
quality standard. But where the use of 
BAT will not deliver the required water 
quality then more stringent emission limits 
must apply, sufficient to ensure that the 
receiving water meets the required quality 
standard.

Receiving-water-quality based permit 
limits for discharges are therefore 
determined on the basis of effluent volume 
and concentration (load) of specified 
pollutants, compared against the receiving 
water flow and the concentration of 
those pollutants in the receiving water 
upstream of the discharge. The permit 
will specify statistics of discharge flow and 
concentration that, if complied with by 
the discharger, will ensure that the status 
of the receiving water downstream of the 
discharge mixing zone will not deteriorate.

Calculation of the permit is normally a 
relatively straightforward activity, using 
statistical mass-balance determination 
methods, described in Chapters 20 and 
21. A bigger challenge to the regulator is 
determining the amount of effort to be 

towards the target class is planned, that 
the discharge will make a proportionate 
contribution towards that improvement.

Accidental or deliberate releases of 
polluting substances also occur and may 
cause significant impacts and pollution 
incidents. Enforcement actions for 
‘accidental’ pollution are necessary and are 
an important aspect of regulatory activity, 
and may involve criminal or civil sanctions. 
These issues are dealt with in Chapters 16, 
23 and 25.

For many common pollutants the EU 
Water Framework Directive establishes 
Quality Standards, the value of which 
may vary according to the intended 
Quality Status of the receiving water. 
These standards have, for the most part, 
been derived from long term data sets and 
robust statistical evaluation, moderated by 
expert scientific opinion, drawn from all 
Member States. They are mostly expressed 
as summary statistical concentration limits, 
such as annual mean or 95 percentile 
concentrations, though limitation of total 
amount (load) may also be specified.

These water quality standards form 
the basis of discharge permit decision-
making, and provided that they are met in 
the receiving water, after initial mixing of 
the effluent, there is a low probability of 
deterioration in Ecological Status occurring. 

The Water Framework Directive in 
Article 10 adopts a ‘combined approach’ 
to regulation of discharges, allowing a 
variety of methods of regulation, using 
control of pollution at source through the 
setting of emission limit values, and using 
environmental quality standards. The 
methods are not absolutely specified but 
may include:

l	Preventing the generation of 
pollution in industrial processes

l	A prohibition on the entry of certain 
pollutants into water
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spent in policing the permit. If permits 
are not rigorously enforced then permit 
holders (polluters) may benefit from their 
illegal and antisocial behaviour, to the 
detriment of all. The EU espouses the 
‘Polluter Pays Principle’, and there are 
various mechanisms within Member States 
to ensure that dischargers pay for permits 
and pay full cost recovery for the regulatory 
and enforcement actions associated with 
these permits. Most regulators require the 
discharger to monitor the discharge and 
report the data to the regulator, allowing 
the regulator to audit operator performance, 
rather than having to actively monitor  
the discharge routinely. There is a 
significant emphasis on management 
systems and quality control to ensure  
that falsification of records is very difficult 
to achieve without detection.

In the event that an operator fails to 
comply with the permit, the regulator needs 
powers to intervene to force remedial action 
or, in extreme cases, to stop the activity. 

These powers may extend to pursuing 
criminal conviction of culpable persons.

A conceptual and underlying planning 
cycle or process is common to all scales of 
regulation, - EU, Member State, regulator, 
sector, business, management, and 
employee. This cycle is the fundamental 
process for successful issue resolution, and 
is at the core of catchment scale river basin 
management. It can be described in many 
ways but at its simplest it comprises five 
components:

l	Defining the issue, its boundaries, 
accountabilities for resolution,  
and resources available

l	Planning the actions and how 
success will be measured

l	Doing the planned action(s)
l	Checking that each action has  

been done as planned, and  
relevant data collected

l	Reviewing the sum of all  
actions against success criteria  
to establish if the issue has been 
satisfactorily resolved and, if not, 
start another cycle 

This is shown diagrammatically  
in Figure 2.2.

Throughout this book there is an  
implicit assumption that the regulatory 
activities and issues described will be 
managed in accordance with this planning 
cycle. It is also implicit that the Planning 
stage defines the data and information to 
be collected in the Do and Check stages 
to inform the Review Stage. Note that 
the Review must also address unplanned 
or unexpected variances from plan, so it 
is unlikely that the full scope of Review 
can be set out in the Plan. In practice it is 
often the case that the Plan fails to specify 
sufficient information that needs to be 
captured in the Do and Check phases  
for a successful Review. nFigure 2.2 The Basic Planning or Issue Management Cycle

1. ISSUE

2. Plan5. Review

4. Check 3. Do
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