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ODOUR
PROBLEMS
and their control at wasteFor those living or working close to
wastewater treatment works, the
problem of odour can be more than
just a nuisance and is one that has
been an issue ever since treatment
facilities have been around. In our
lead article David Sivil and Caoimhe
O’Brien take us through why these
problems occur, what can be done
about them and possible future
solutions. My thanks to David and
Caoimhe for this fascinating look at
a tricky problem.
It has of course been impossible
to hold in-person conferences during
the present pandemic. Organisers
have had to become innovative in the
way they provide what we used to
take for granted. Neil Tytler attended
the virtual three-day conference of
IWA’s Young Water Professionals,
and gives us a ﬂavour of this ‘new’
normal, although we hope not
normal for too much longer.
Oliver Grievson explores using
innovation to address wastewater
challenges and introduces us to
‘serious gaming’ as a concept which
can be used as both an educational
and a strategic tool.
Two new FWR Guides will be
published soon. Russell Frost gives
us a preview – see page 8.
For information on events and
news highlights please go to our
website www.fwr.org.
You can also contact us via
email on office@fwr.org.uk or by
telephone on 01628 891589. v
Maxine Forshaw - Editor
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ASTEWATER TREATMENT WORKS (WwTWs) play an essential role in
protecting surface waters from the potential negative impact of wastewater
generated from human society. However, effective odour management is vital for
ensuring odour emissions from WwTWs (and sewer networks) do not have negative
effects on residents and businesses.
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his article considers the causes and impact
of odour emissions from wastewater
facilities and the current mitigation measures
that are available. It also looks at future
challenges and potential solutions.
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water treatment works

There is potential for odours emissions to arise
through parts of the wastewater collection system
and treatment process. This section explores the
causes at each step along the journey.
Under current climatic conditions in the UK,
domestic wastewater flowing through a typical
ventilated gravity sewer remains aerobic and
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does not, in general, become significantly
odorous. However, when there is the
requirement to pump wastewater through rising
mains the wastewater is no longer in contact
with air. If the hydraulic residence time is too
long (over around six hours) any dissolved oxygen
becomes depleted and the wastewater becomes
anaerobic. Under this condition, sulphate
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present in the wastewater is converted
to hydrogen sulphide (H2S) by bacteria
within the biofilms on the internal walls of
rising mains or within accumulated solids.
This can significantly increase the odour
of the wastewater discharging from rising
mains. Odour generation increases with
warmer seasonal temperatures and stronger
sewages due to dry weather. Trade effluent
can also result in odour problems – it may
itself be odorous when discharged into a
sewer network, or may for instance increase
the strength of the wastewater, resulting in
odour generation.
Odour is emitted from the surfaces of tanks
and channels within WwTWs. However,
when odorous wastewater passes through
turbulent conditions the emission of odour
increases. Such conditions typically occur
within the sewer network at locations
including where a rising main discharges
into a gravity sewer or a pumping station
wet well. Within WwTWs wastewater
is often turbulent in the inlet works,
within channels and chambers that have
features that impinge on the flow (eg
weirs and penstocks), the weirs of primary
sedimentation tanks (PSTs) and interprocess pumping stations. The inefficient
removal of sludge from PSTs will contribute
to odour generation within these assets. H2S
is the common odorous gaseous species
associated within these areas, but there are
often other odorous gaseous species present
that make up the overall odour, such as
mercaptans and disulphides.

The aerobic conditions within biological
treatment processes, such as the activated
sludge process (ASP), usually remove
the odour in wastewater. Although odour
emissions may sometimes occur from the
inlet zone of an ASP, they tend not to be
significant from other parts, or from the final
settlement tanks (FSTs) or any downstream
processes, such as sand filters.
The storage and processing of sludge,
such as screening, thickening to reduce
its volume, digestion (with or without
pre-treatment to make the sludge more
biodegradable) or dewatering, has the
potential to release odour emissions if the
odours are not effectively contained or
treated appropriately. Raw or lime-stabilised
sludge tends to be more odorous than
digested sludge. H2S and mercaptans are
usually the odorous gases associated with
raw sludge, while ammonia is associated
with digested or limed sludge. A further
consideration for the odour potential is
through the handling of sludge cake, as
mechanical handling results in the release
of considerably more odour emissions
than when sludge is static in storage
areas. Finally, the resultant liquors from
sludge processes are highly odorous and
when returned to the front of the WwTW
can significantly increase the odour of
wastewater flowing through the works.
Other occasional activities at WwTWs can
also be the source of odour emissions,
such as emptying and cleaning out tanks,
the breakdown of treatment processes, or
the installation and commissioning of new
processes.
HOW SERIOUS ARE ODOUR
PROBLEMS?

Turbulent flows in WwTW inlet channel
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The dispersion of odour emissions from
WwTW is influenced by meteorological
conditions. When there are calm winds
and low atmospheric mixing, odour tends
to hover over or around the WwTW and
neighbouring area. The geographical
location of the WwTW, therefore, will
have a significant effect on odour for local
residents and businesses. Historically, many
WwTWs would have been located away from
populated areas. However, as the demand
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for housing and business developments has
increased, the situation has changed.
The importance of the issue can also
change over time – over the last year in
response to the global COVID-19 pandemic
more people have been exercising in their
local area. Footfall past WwTWs and sewer
network pumping stations has risen and, as a
consequence, operators are under increasing
pressure to reduce the odour emissions.
Odour is a serious issue for customers –
and despite operators employing odour
management measures, there may be
occasions where odours are experienced
by local residents and odour complaints are
received. In England and Wales, customer
satisfaction with water companies is
expressed in terms of the customer measure
of experience (C-MeX), which can ultimately
lead to positive or negative financial payments
from the regulator and affect the company’s
reputation. Odour complaints therefore will
ultimately cause a decrease in the customers’
overall level of satisfaction, making it a
serious issue for water companies.

Digested sludge cake storage and mechanical transfer
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WHAT CAN BE DONE TO MITIGATE
ODOUR EMISSIONS?
Odour emissions from WwTWs are subject
to regulation by local authorities, apart from
sludge treatment processes. These are subject
to Integrated Pollution Prevention and Control
(IPPC) regulations, due to the import of
sludge or the use of certain processes which
are regulated by the environment protection
agencies in the four UK nations.
Odour Management Plans (OMPs) are written
for WwTWs to ensure the risks of odour
emissions are assessed and appropriate
mitigation and management procedures
are put in place. OMPs contain a description
of the treatment works, the odour control
measures used, the complaint handling
procedure, the responsibility of management,
emergency breakdown procedures, training
records and maintenance procedures.
Foreseeable events that may lead to odour
emissions should also be included.
When an odour complaint is received by
a water company’s call centre, details are
provided to the water company’s operational
staff for them to determine the likely causes
of the odour problem in either the sewer
networks or WwTW. Operators of WwTW play
a key role in managing the investigation of
the odour complaint because their knowledge
of the operation of the WwTW at the right
point in time helps to find the root cause.
Sewer air monitoring for H2S may also be
appropriate in some circumstances.
The first approaches for minimising odour
emissions are to practice good housekeeping.
In practice this means activities such as
cleaning up any accidental spillages or
keeping odour control covers closed. It is also
important to operate the WwTW processes
as intended (such as cleaning storm tanks
after storm events and the effective removal
of sludge from Primary Sedimentation Tanks)
and to maintain plant and equipment (such as
odour control systems).
Designing out the risks of generating or
releasing odour is beneficial, where possible.
Minimising odour generation within the
sewer network can be achieved by reducing
www.fwr.org

the hydraulic residence time in
pumping station wet wells and
rising mains, or applying suitable
trade effluent discharge consents.
The release of odour emissions can
be curtailed by reducing turbulence
by, for example, reducing the
height of weirs on PSTs.
Chemical dosing can also be used
as an odour mitigation measure,
preventing the generation of H2S
in the sewer network or treating
the resultant H2S. For example,
calcium, sodium or iron nitrate can
be dosed as a source of oxygen
to prevent anaerobic conditions,
or H2S can be removed by the
addition of iron salts (such as iron
chloride) or oxidants (such as
chlorine dioxide or potassium or
sodium permanganate).

Wet chemical scrubber odour control unit

Chemical dosing can be optimised by linking
the dosing rate to flow meters or sensors
measuring the resultant H2S in the sewer
network. Alternative approaches could be
to raise the pH value of the wastewater
by dosing with an alkali to reduce the
emission of H2S, or to periodically remove
the biofilms inside rising mains that cause
the generation of H2S by a combination of
pigging and chemical treatment.
Where odour emissions are high from particular
WwTW treatment processes and tanks, it can
be necessary to cover them, extract the air and
treat it in an odour control unit (OCU), before
discharging through an outlet stack to assist
with dispersion. However, it can be uneconomic
to cover large areas and could result in existing
mechanical and electrical equipment needing
to be upgraded to allow them to function in the
resultant operating conditions. It can also make
it harder for operational staff to monitor, operate
and maintain the covered processes, which can
lead to additional odour issues.
There are a number of types of OCU used
in the water industry, including: activated
carbon filters, often impregnated with
chemical reagents; dry chemical scrubbers;
biological treatment using biofilters or
bioscrubbers; and wet chemical scrubbers.
3

Activated carbon filters adsorb odorous
gases and impregnated materials to aid
the removal of certain gases. They are
cheaper to install than other types of OCU
but require the replacement of the media
approximately once a year.
Biofilters contain organic or inorganic support
material (eg wood chips/bark or lava rock)
on which sulphur-oxidizing bacteria grow
and treat the H2S in odorous air that is blown
through. Irrigation water is important to keep
the media moist and to remove sulphuric
acid that is produced. Sometimes a biofilter
is followed by a ‘polishing stage’ using an
activated carbon filter. Biofilters require a
larger footprint than other types of OCU but
are cheaper to operate than other systems.
Chemical scrubbers consist of packed
absorption towers in which odorous air
is blown upwards and counter-current to
recirculating sprays of sodium hydroxide or
sodium hypochlorite to remove acid gases,
such as H2S, or acid to remove ammonia.
They are effective for treating large volumes
of highly odorous air. However, they have
become less favourable to water companies
because they are more expensive to install,
operate and maintain, and require the
storage and use of hazardous chemicals.
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complaints are received is an important
aspect for efficiently and effectively
investigating and resolving odour issues.
This can be done potentially through
improving the collection of information by
call centres – smartphone applications now
make it easier for the public to readily log
complaints and are starting to be adopted
in the UK and Europe. They enable water
companies to build a better picture of odours
arising from their assets.

Biofilter odour control unit

THE FUTURE
The increasing demand for housing and land
for commercial activities across the UK will
lead to the development of land in closer
proximity to WwTWs. In addition, predicted
UK climate change effects, such as hotter,
drier summers and warmer winters are
likely to result in higher odour emissions
from sewer networks and WwTWs. Both
of these issues will increase the risk of
odour generation and consequently odour
complaints, resulting in the need to apply
additional odour abatement measures.
Existing mitigation technologies, such as
chemical dosing, may still be suitable but will
need to be applied in more locations and to
a greater extent. This will put pressure on
water companies as they seek to balance the
increased operational costs associated with
odour control, carbon emission reductions
and customer expectations.
However, there are existing and new
technologies and methods available to
assist water companies to assess and
manage odours in more cost effective
ways going forward. Sewer network
modelling can be used to model sewage
flows and predict the generation of odour
in wastewater. Odour dispersion modelling
is another important tool to determine the
extent of the off-site impact of the odour
generated and will provide insight into
the potential risk of unacceptable impacts
to the public and local environment. As
housing developments encroach on the
boundaries of WwTWs, odour dispersion
modelling used appropriately can provide
www.fwr.org

an unbiased, objective representation of
the odour generated on site. It can also
be used to model the benefits of applying
additional odour mitigation measures,
allowing the most cost effective measures
to be adopted.
The water industry are working together
to develop these approaches and meet
customer expectations around odour control.
Co-ordinated by WRc, an Odour Management
User Group with representatives from
a number of water companies has met
regularly over the past year on the theme
of managing odour complaints. During the
discussions it was apparent that obtaining
appropriate detailed information when odour

In the future, Smartphone Apps and
associated software are expected to prove
to be powerful tools by incorporating data
about wastewater treatment locations,
treatment process operational data, odour
dispersion maps based on real time odour
emissions and weather data, and odour
complaints’ locations and information. The
Apps will also enable fast and effective
communication with stakeholders and
provide reports, alerts and statistical
analysis for validating odour complaints.
Solutions for the future are likely to
require a collaborative approach with
all stakeholders involved. This includes
operators, local residents, industries,
regulators and technology providers
working together to improve the quality of
life of local communities by reducing and
mitigating odours from WwTWs. v
All images are courtesy of Water Research Centre
Limited, unless otherwise stated

Example of odour dispersion modelling output
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TAPPING INTO THE FUTURE:
IWA UK Young Water Professionals
conference 2021 Neil Tytler, FWR

T

HE INTERNATIONAL WATER ASSOCIATION UK YWP held their
virtual three-day annual conference in April. Kirstin Watt and her YWP
organising committee are to be commended for the sterling efforts
they put into organising this year’s event under difficult conditions.

Themes on day 1: technology & innovation; building the career you want; resilience.

Why wastewater-epidemiology?
 Quantifies “gross” infections at a community scale
 Symptomatic and asymptomatic cases

 An early warning system to cases
SARS-CoV-2 shedding occurs in faeces five to seven days before
symptoms are seen

 Detects genetic markers for other disease – allows wider
health surveillance
Fig 1. Courtesy David Graham (Newcastle University)

Technology & Innovation Professor David
Graham (Newcastle University) presented
Wastewater-based epidemiology for COVID-19.
He discussed the diversity between different
viruses and the spread of the various COVID-19
types. He talked about the value of WBE to
produce predictive models for wider health
monitoring and its value to the water industry
that will be essential for future health protection.
Dr Chris Newton (Isle Utilities) discussed How
innovative is the water sector? He looked at
what is an ‘innovation’ and past perceptions
of innovation. He also covered barriers to
change, future challenges, current initiatives,
culminating with a number of useful case
studies. (See Oliver Grievson’s thoughts on
innovation in the water sector on page 7.)
Serena Bashal (UK Youth Climate Coalition)
considered Water adaptation and resilience to
climate change: technology and innovation,
looking at the effects of climate change leading
www.fwr.org

Julze Alejandre (Hydro Nation scholar) talked
about Building mental health resilience in
resilient blue spaces, giving an account of
a young engineer who experienced mental
illness after moving away from home; he
found that the impact of nature helped him
rebuild his mental health, using ‘blue spaces’
to find tranquillity, peace and harmony, giving
him a chance to bounce back.
The final session of the day was an Escape
Room. Each team had to solve different
puzzles, generating a number that formed
part of a four-digit combination lock. Opening
the lock allowed progression to the next level.
The game was supervised by a demented
robot that had a repertoire of the most
appalling, hammy jokes that anyone has ever
heard! The whole exercise was great fun.

 Identifies new variants in sewage using RNA sequencing
before actual cases



Tara Bartnik (WaterAid) covered Resilience in
Timor-Leste, exploring the impact of climate
change and giving examples of resiliencebuilding that WaterAid were undertaking,
focussing on a current project using remote
sensors in water storage systems as an aid to
building resilience through better water use,
maintenance programmes and predictions of
rainfall variations for planning future water use.

to water insecurity and diminished fresh water
availability by 2050. She then described ten
technological and innovative technologies,
all of which would require multi-stakeholder
collaboration to be effective.

Building the career you want Four

workshops were offered – Getting chartered;
Improving soft skills; Understanding CPD and
How to climb the company ladder.

Resilience Jane Austin (Wave Utilities)
talked about The importance of ensuring
the resilience of employees. She started by
reviewing a number of statistics relating to
mental health and suicides arising as a result
of the recent coronavirus pandemic. She went
on to explain what the government is doing and
what companies can do as part of a ‘Mental
First-Aid’ programme, and discussed the
benefits for a company of having employees
with a high degree of resilience.
5

Day two themes: collaboration; from research
to practice; social purpose; sustainable
(personal) development goals and networking.

Collaboration Marie Whaley (Arup)

presented Working in partnerships to deliver
environmental outcomes. She gave an overview
of the International Water Association (IWA) –
its history, aims and strategic goals in bridging
the gap on a global basis between universities,
utilities and industrial companies. She went
on to discuss the environmental benefits of
collaboration in decision-making processes. One
example was the Water Framework Directive
River Basin Management Plans and she quoted
the Chilterns Chalk Streams Project as an
example of co-operation between stakeholders.
Rita Noelle Moussa (Hydro Nation Scholar)
looked at the Conversion of wastewaters
into resources. She quoted a UN source that
estimated that by 2040 global water demand
will have increased by 50%. She suggested
that it is time to reassess our relationship
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with aerobic water treatment and move to
more energy efficient anaerobic treatment.
She went on to describe an experimental
two-stage treatment process designed to
maximise the production of volatile fatty
acids, ethanol, hydrogen and acetic acid for
use as industrial feedstocks.
Young Persons Board and our Community
Partnership was presented by Samantha
Dawson (Portsmouth Water). She described
how in July 2019 Portsmouth Water set
up a Young Persons Board with the aim of
collaborating with and considering the views of
younger people in business decisions.

Social Purpose Pauline Walsh (Affinity
Water) talked about Social Purpose. Global
warming is expected to have a major effect
on the UK, especially in England. The water
industry has a major part to play as demand
is expected to rise significantly with a UK
population increase expected from 69 million
currently, to 70–75 m by 2050, mostly in the
S/SE of England. Affinity Water is moving to
a much more sustainable abstraction policy
with abstraction ceased at the top of the Chess
Valley, with more reductions planned. A new
initiative has been launched by Affinity Water
– SOS (Save our Streams) – as there is a
compelling need for change.

improving with housing politics in the UK rapidly
changing and with a rise in public awareness
about climate change and inequality.
Charlotte Rhodes (Welsh Water) investigated
the topic Water & Fashion: a toxic relationship.
According to WRAP, £140 m worth of clothes
are sent to landfill each year and the average
life of an article of clothing is 2.2 years.
Garment workers often labour in appalling
conditions, with only 2% earning a living wage.
The production of clothing has a huge water
footprint (eg 2,700 litres of water for one cotton
t-shirt) and the fashion industry as a whole is
responsible for the emission of 1,715 million
tons of CO2 annually and 79 billion cubic metres
of water. Charlotte encouraged everyone to take
a more socially conscious approach – repairing
clothes, hiring for certain occasions, looking
for more sustainable products especially those
made from alternative fibres, and generally
adopting a more ‘ethically conscious consumer’
approach.

Sustainable (Personal) Development
Goals & Networking Will Shaw (Binnies)

gave a talk combined with three 10-minute
speed networking sessions.

The final event of the day was a social evening
involving cocktail making. A recipe sheet had
been circulated several days previously. A virtual
cocktail party followed where people brought
along a variety of drinks. It was a surreal but
very enjoyable time!

Fig 2. Courtesy Charlotte Rhodes, presented at IWA YWP conference 2021

A workshop was organised by the IWA Danish
Chapter called From Research to Practice.
A number of presentations were made, the main
subject being the development of a Community
Partnership Model by using a process of
Conveying > Contributing > Collaborating >
Co-Creating, delivered through steering groups.
It was suggested that a water industry steering
group would benefit academic networks by
bringing industry attitudes and thinking to
academic career development. However, there
may be a discord between academic goals of
research and publishing where industry may not
want to publicise the results.
www.fwr.org

Harry Holmes (UKYCC) explored Climate
adaptation and flood recovery. Flood risk is a
major problem and current levels of adaption
are believed to be insufficient to cope with
global warming and population growth. Whilst
spending on flood defences in the UK has
risen since 2010, it peaked in 2015. There has
to be an increase in property flood resilience
through a change in the design and construction
of properties built in flood prone areas.
Unfortunately, there is a major difference in
preparedness between those living in social
housing/rented accommodation to those who
live in their own home. However, things are
6

The 3rd day comprised a presentation by Welsh
Water followed by a virtual tour of some of
their assets. Tony Harrington (Welsh Water)
talked about Low carbon water – Welsh Water’s
journey to net zero. He explained the potential
impacts of climate change, the company’s
carbon footprint, and current renewal energy
generation. He discussed their carbon strategy
and its relationship to several work streams.
This was a very different but most enjoyable
3-day event; congratulations to all those who
made it happen. v
A selection of the presentations can be found on
the Institute of Water’s website:
(https://www.instituteofwater.org.uk/wp-content/
uploads/2021/05/IWA-UK-YWP-Materials.docx)
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Using innovation to address
wastewater challenges
Oliver Grievson, FWR Wastewater Co-ordinator

T

HE CHALLENGES THAT THE WATER INDUSTRY ARE FACING AT
THE CURRENT TIME ARE MASSIVE, from addressing the pollution
problem to reducing phosphorus input, to the threat posed by antimicrobial
resistance (AMR) and plastics. The national press is full of articles highlighting
these issues. However, there is a limited amount of money for investment and
all of these huge problems need to be addressed. A good example of this is the
pollution problem and the call for the separation of sewers (ie no combined sewer
overflows). A rough calculation puts the investment cost at somewhere around
£100 billion which, when this is converted to a ‘per household annual cost’,
translates to around £600 per household per year, and is simply not feasible.
So, how is the industry going to address
the challenges it faces? At least in part,
innovation has been one of the methods
the industry utilises. At the current time
we have just seen Ofwat award £2 million
through the first round of the Innovation
in Water Challenge with a further £40
million available through the Water
Breakthrough Challenge.
The Innovation in Water Challenge invited
bids to address the pollution problem in
a pair of schemes, with the first looking
at artificial intelligence to identify sewer
defects and the second looking at leak
detection using DarkFibre (unexploited
optical fibre strands). Add to this the Centre
of Excellence that the water companies are
all coming together to run, then there is
huge potential to address the challenges
that the industry faces.

plants, and the impact of these on the
aquatic environment.
The challenge here has multiple root
causes, including:
• sewer misuse and blockage – how do
the wet wipes get into the sewer in the
first place?
• detection of sewer blockage – how do
we know where it is blocking?
• asset failure – yes, the pumped main
can fail and the gravity network can leak
• situational awareness
• sewer capacity – yes, the sewer can
get overwhelmed.

The recent call has been to stop the
‘blight’ of combined sewer overflows
(CSOs) and create a separate sewer
system; but this doesn’t really address
the situation fully and won’t entirely
resolve it.
SO, WHAT HAVE WE SEEN IN
TERMS OF INNOVATION?
‘Serious Gaming’ can be used both as
an educational and a strategic tool. In
a recent chat with Dr Mehdi Khoury from
the University of Exeter about a ‘serious
game’ example, he explained that people
are able to play Toy Town, a fictional city
of 300,000 people where, by playing the
game (which is based on models in the
background), the player can conclude
that by putting in sustainable urban
drainage, changing the way we use water,
and putting in rainwater harvesting, the
impact we have on the water system
can relieve pressure on both the water
and wastewater systems and improve
the environment. Another ‘serious game’
produced in Europe by a water company
teaches children about sewer misuse,
encouraging improved behaviours in
future customers. This is how we can use
innovation to address the people-side of
the pollution problem. But how about the
more technical side of things?

Of course, this is just technology and
in reality, how do we turn innovation
into practice? Let’s look at some current
innovations and how they are being
applied to address the challenges.
CASE STUDY
THE POLLUTION PROBLEM
The pollution problem is something
that has been made very public in
recent months with the BBC Panorama
programme highlighting the major issue
of wet wipes and overflows from both the
sewer network and wastewater treatment
www.fwr.org

Figure 1. Is ‘serious gaming’ a game or a strategic tool? The Toy Town ‘serious game’.
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Monitoring of the wastewater water system: in this
area there are lots of traditional measurement systems that
are used, and water companies have installed thousands of
instruments over the past few years, monitoring most of the
CSOs on the gravity network, and are currently installing
overflows at the treatment works too.
All this data is being published
via organisations such as
The Rivers Trust and Surfers
Against Sewage – to make the
data publicly accessible. There
are also innovations being used
that help the water companies
(a) identify where assets are
not performing, and (b) make
them aware of the situation
that is happening in the sewer
network which is hundreds of
thousands of km in length.
The use of artificial intelligence
and monitors in the networks
is critical. Innovations from

companies such as Siemens and
StormHarvester are starting to
become common practice. Some
of these systems use data from
the Met Office, and models of
the sewerage network to predict
where sewers are becoming
blocked, allowing the water
companies to send resources
out to deal with the problem.
As more instruments and more
data become available, such as
the Met Office offering hyperlocal
forecasting, then the wastewater
systems become more and more
intelligent and the consequential
environmental benefits are seen.

Figure 2. The use of AI is starting to become commonplace.
This example is from StormHarvester, used to detect sewer blockages

USING INNOVATION FOR ENVIRONMENTAL BENEFIT
This is a very brief snapshot of what is being done to address
the challenges that the wastewater industry presently faces,
and there is a lot more work to be done. However, it shows that
if we target innovation to the right application then none of the
challenges that we face are insurmountable. v

UPCOMING FWR GUIDES

T

WO LINKED FWR GUIDES related to the conservation and restoration of the
UK’s freshwater and wetland habitats are due to be released in the coming
months. One is a richly illustrated description of the distribution and characteristics of
priority habitats, also known as habitats of principal importance, and of the flora and fauna
they support. The other is a layperson’s guide to help widen understanding of Natural Capital
and its application to the conservation and restoration of freshwater and wetland habitats.
The aims of the freshwater and wetland
habitats Guide are threefold. First, to help
raise public awareness of the importance
of these habitats as hosts for wildlife, and
as a contribution to stimulating further
public engagement in conservation and
restoration activity. Secondly, to summarise
the pressures that threaten the natural

world and acknowledge the conservation and
restoration efforts of a legion of institutions.
Noting that many NGOs rely on volunteers
when undertaking practical action, the third
aim of this Guide is to identify the wide range
of organisations with which members of the
public may engage, and to indicate how you
can participate and contribute.
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The Natural Capital Guide will be of interest to
readers who would like to gain a basic appreciation
of Natural Capital and how it might be applied
beneficially at local and other levels. Much
infrastructure decision-making is flawed through
failing to take into account the economic case for
environmental and biodiversity protection and
improvement.
This Guide seeks to help develop the confidence
of readers to challenge such decision-making.
A layperson’s introduction to relevant economic
terminology and an overview of how Natural Capital
is becoming embedded in national environmental
policy is provided. Examples of trialling the Natural
Capital approach in England are summarised, and
an outline is given of tools that have been made
available recently for applying the Natural Capital
approach in practice. The Guide concludes with
an assessment of the relevance and potential
application of Natural Capital considerations to the
conservation and restoration of freshwater and
wetland habitats. v
Image credits: The River Chess, a chalk stream in Southern
England (M Forshaw); dipper (Erni/Shutterstock.com)
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