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Smarter Water Catchments
Helena Soteriou, Thames Water



Helena Soteriou

Catchment Initiatives Lead

‘Smarter Water Catchments’



History of  Catchment Management.

This is nothing new…

• Protecting water sources from herbicides on railway lines

• Reducing pesticide use through the Voluntary Initiative

• Helping phase out isoproturon

• Establishing a 100-point river water sampling network identifying ‘hot-spots’
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Typically focussed on tackling single issues, such as pesticides, phosphorus or nitrates.



What are the challenges we face today?
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Adopting a catchment-based approach.
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Planning for the future.



Our ‘Smarter Water Catchments’ initiative.
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Tackling multiple 

challenges together; 

recognising the 

environment as a 

system, to build 

better functioning 

river catchments.
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Our ‘Smarter Water Catchments’ initiative.

River Catchment Key focus Stakeholder Partners

River Evenlode, Oxfordshire Water quality & quantity issues in a 

rural context

Evenlode Catchment Partnership

River Crane, west London Water quality & quantity issues in a 

urban context

Crane Valley Partnership

River Chess, Buckinghamshire Low flows and health of chalk streams River Chess Association, Chilterns 

Chalk Stream Project

One or more catchments in TW and 

South East Rivers Trust region

Environmental resilience to support 

abstraction

South East Rivers Trust

River Kennet, Wiltshire & Berkshire Impact of community engagement on 

environment

Action for the River Kennet

Region-wide Dual-purpose flood and water storage 

assets

Environment Agency



Challenges in the Crane Valley.
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Deep Dive: An urbanised West London catchment

Specific issues within the River Crane catchment include: poor

environmental water quality, high flows with risk of flooding and heavily

modified channels.

Mogden STW (originally built in the 1930s in greenfield land) serves a

densely populated urban area, with housing up to the site boundary and

very little room for further upgrade and expansion.

CASE STUDY



Creating a ‘Smarter Water Catchment’
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Building a robust evidence baseline of state of natural 
capital. 

Co-create and agree on a catchment plan with key 
stakeholders

Stack sources of funding and co-deliver action plan.

Measure benefits over time to justify funding and 
understand value improvements to natural capital.



Building an evidence baseline.

Smarter Water Catchments

• AQASS conducting a Natural Capital assessment of the three project catchments – where 

outputs will be open source.

All catchments

• Creation of an internal App showing all assets, boundaries and projects which protect and 

enhance the environment – capability to share layers with Catchment Partnerships.

• Continued support for citizen science projects which measure water quality, quantity and 

aquatic species. 
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Building an evidence baseline.
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Next steps
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An introduction to FreeStation & 
//Smart: sensing for real time 
monitoring, early warning and analysis

Ambiotek & Kings College London



https://youtu.be/y6dvv4KwUzo


River Health Checker
Guy Pluckwell, Environment Agency



Guy Pluckwell
Catchment Co-ordinator





River Health Checker

Simple, informative and inclusive
Records data in a uniform way

Records the user’s location

Provides bankside guidance

Allow photos to be linked to the data

Prompts a user to report a potential pollution issue

Makes the reporting of an issue easier

Stores data in one place

Presents data on an easy to use interactive map

Makes the data accessible to anyone







+ 

observatio

n





https://www.shropshirewildlifetrust.org.uk/river-app

https://www.shropshirewildlifetrust.org.uk/river-app


Work in progress

Live now– Apple and Android

Glitches still to be resolved

QA v Caveat?

What3Words?

Appears to have been very well received by 
users so far

If successful – Find a national home for it.

Happy to demo during networking sessions



Outfall Safari
Pheobe Shaw-Stewart, Zoological Society of London



Ellis, J. B., & Butler, D. (2015). Surface water sewer 
misconnections in England and Wales: Pollution sources and 
impacts. Science of The Total Environment, 526, 98–109. 

‘diverging and contentious evidence on sewer misconnections and 
potential pollution impact on receiving watercourses’

‘Field evidence confirms the potential to impair receiving water quality’

‘Clear need to develop a systematic procedure and appropriate protocols 
for identifying polluted surface water outfalls’



Outfall Safari Toolkit

• Outfall Safari Guide

• Technical ‘how to’ manuals

• Templated resources: (survey app 
form, volunteer handouts and 
training slides, reports)

• Case study

• Example maps and data

catchmentbasedapproach.org/learn/outfall-safari-guide

http://bit.ly/outfallsafari


Outfall Safari Toolkit

• Technical ‘how to’ 
manuals for creating 
mobile data capture 
apps using EpiCollect5 
or ESRI Survey123



Outfall Safari Toolkit

• Templated resources:

• Mobile survey app form 

• Volunteer handouts 

• Training presentation slides

• Final report



Outfall Safari Toolkit

• Case study and 
example data and 
maps (shared with 
ArcGIS online group)



Outfall Safari Train-the-Trainer   04-11-2019

• A half day workshop on how to deliver an 
Outfall Safari

• Background on the Outfall Safari

• Impact and Improvement (Thames Water)

• Running a survey

• Importance of the Outfall Safari (EA)

https://OutfallSafariTraintheTrainer.eventbrite.co.uk



Sediment Fingerprinting
Charlotte Chivers, Exeter University



Sediment fingerprinting as 
a potential source of 

scientific evidence for farm 
advisors

Charlotte-Anne Chivers

Adie Collins

Michael Winter

Matt Lobley

c.chivers@exeter.ac.uk@cachivers



Online questionnaire survey results (n = 225)
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'I would like to be shown more hard 
evidence which indicates whether or not 
my farm contributes to water pollution'

‘Would you like to see more hard evidence in future
that proves or disproves whether farming is
contributing to water pollution in your local area? ’

‘Yes, I would be interested actually because people who
are causing the problem need to be, I mean erm, we've
got our fair share of cowboys in the industry, so yes, as
long as everyone isn't tarnished with the same brush
because you know it needs to be able to be traced to
who's causing the problem’

‘It depends [on] how that evidence is used, if it was just
used to sort of batter farmers with, I don't think that
would be very useful, but if it highlighted what they
could do to make better ... where those potential savings
would be within their business, then it would have a
place’Agree



Credibility, Relevance and Legitimacy (CRELE)

Cash et al. (2002)



Sediment fingerprinting as an example of scientific evidence

• Why is excess sediment a problem?

• What is sediment fingerprinting?

• Why is it a useful approach for apportioning suspended sediment sources?



Approach for improving the translation of SF when engaging with farmers

• Currently holding focus groups with 
farmers to explore how they would like 
to receive this information

• Using CRELE to conceptualise how 
useful they find this approach

• The numerous uncertainties associated 
with SF is expected to arise

Checklist for producing CRELE scientific 
evidence

1. No jargon/over-complicated wording
2. Not too technical but also not 

condescending; individual approaches 
likely required

3. Do not dwell on explaining 
methodology/statistics

4. Make results visually engaging
5. Uncertainty with the approach must be 

conveyed

Different audiences require different 
approaches!



Thanks for listening! Any 
questions?
Acknowledgements

• Environment Agency

• Adie Collins

• Michael Winter

• Matt Lobley

• Beth Dooley

• Simon Pulley

• Farmers/advisors who participated in data collection

Picture credits: National Geographic Society, University of Dundee, Wye & Usk Foundation



Monitoring within the 
Riverlands Project
Ashraf Afana, National Trust



Riverlands monitoring 
approach

Ashraf Afana & Stewart Clarke

National trust

Catchment Data and Evidence Forum 2019, Bristol



Healthy rivers and catchments, rich in 
wildlife, enjoyed and cared for by all

Aims:
1. Rivers and catchments that are healthy, clean and rich in wildlife 
2. Rivers and catchments that are easily accessed, valued and loved for 
their heritage and beauty
3. Sustainable long term care for river catchments that has a national 
impact

Partnership

National Trust

Riverlands:



Riverlands:

Monitoring opportunities:

• Catchment scale changes to land use and management, 
habitat restoration and creation

• New ways of engaging with communities and volunteers 

• 5 year programme presents opportunity to monitor 
baseline and post intervention over a number of years 

• Some testing of new approaches and techniques 

Project phase: 
Where are we now?

Collaborative work:
• Local councils
• River Trust partners
• Education and research partners, e.g. Exeter University
• Water companies



Intervention 

level

Catchment level

National level

Monitoring approach:

Measures efficacy of a particular 
approach/method

Measures of landscape scale change 
tailored to interventions

Detecting Programme level change / applied 
to all catchments



Monitoring approach: proposed monitoring aspects” within each catchment

1. Upper Bure catchment

Major interventions
• Channel restoration 
• Diffuse pollution interventions
• Re-connection to the floodplain
• Pond creation
• Habitats and species recovery (align to NT LON outcomes of 

birds, plants and butterflies)
• Fish species loss 

Proposed Monitoring
• River restoration work including MORPH channel surveys, 

macrophytes, fish and invertebrates. 
• Fixed Point Photography (FPP) planned for the Ponds at 

Felbrigg alongside other UCL monitoring
• WQ, FPP, MORPH planed for Silvergate channel restoration



Monitoring approach:

2. Bollin Brooks, Meres & Goyt catchments

Major interventions
• Diffuse water pollution from farming practices
• Barriers to fish migration
• Soil erosion and sedimentation
• Peat erosion/restoration

Proposed Monitoring
• Water Quality Monitoring (Ammonia, Nitrate, Phosphate, 

Turbidity and pH)
• Hydrological monitoring (runoff flow, sediments, ground 

water levels, etc.)
• Silt traps and flow gauges
• Fish surveying (e.g. electrofishing) 
• Vegetation surveys
• Fixed Point Photography (FPP)
• Remote sensing
• Citizen science

proposed monitoring aspects” within each catchment



Monitoring approach:

3. Porlock Vale Stream catchment

proposed monitoring aspects” within each catchment

Major interventions
• Channel restoration 
• Re-connection to the floodplain
• NFM measures
• Beaver re-introduction

Proposed Monitoring
• River restoration work including MORPH channel surveys, 

macrophytes, fish and invertebrates. 
• Fixed Point Photography (FPP) for Beaver introduction
• Hydrological monitoring (runoff flow, sediments, ground water 

levels, etc.)
• Vegetation surveying (e.g. richness and diversity)



Monitoring approach:

3. Porlock Vale Stream catchment

proposed & undergoing monitoring aspects” within each 
catchment

Major interventions
• Channel restoration 
• Re-connection to the floodplain
• NFM measures
• Beaver re-introduction

Proposed Monitoring
• River restoration work including MORPH channel surveys, 

macrophytes, fish and invertebrates. 
• Fixed Point Photography (FPP) for Beaver introduction
• Hydrological monitoring (runoff flow, sediments, ground water 

levels, etc.)
• Vegetation surveying (e.g. richness and diversity)



Species Reintroduction
Enclosed Release of Beaver 

• Licence application submitted w/c 17th June 
2019

• Release at two sites Spring 2020

• Detailed monitoring and analysis

• Full engagement – already started

• Multiple benefits – using them as tool for 
WWNP outcomes 

• Links in with aim of joined up habitats and 
restored natural processes

• A maximum of two pairs within the Aller 
catchment 

• Monitor their effect on the hydrology and 
ecology of the sites and surrounding areas. 







Stage 0 River restoration 

• Finds and exposes historic valley surfaces & restores to those 
levels

• Good fit with aims to restore natural process and develop habitat  
- self sustaining

• Multiple benefits & innovative

• Support from EA team

• Pilot project at Great Wood

• Larger project at Riverlands fields 



Changed Condition in Depositional Environments
• Road building
• Conifer harvest
• Diking and channelization
• Blocking or filling side channels
• Leveling for agriculture

Leads to:
• Single incised channel
• Loss of water table/wetlands
• Altered vegetation types
• Minimal large wood
• Altered Stream Power –> change from deposition to transport

Water table

Channel Evolution Model, Stages 2-4
Cluer and Thorne, 2013



Valley bottom, process-based restoration (2005 to present)
Advantages:
• Process and function fully addressed for entire floodplain
• Water table restored
• Template created for native vegetation recovery
• Patch complexity maximized with dynamic change anticipated over time
• Large storms welcome (stream energy addressed)

Disadvantages:
• High level of disturbance initially – turbidity during construction
• Bigger initial cost per acre for restoration 

Restoration Solutions

Stream Power Per Unit Width



For more information:

ashraf.afana@nationaltrust.org.uk

stewart.clarke@nationaltrust.org.uk

ben.hardley@nationaltrust.org.uk

mailto:ben.hardly@nationaltrust.org.uk


Time lapse camera for 
pollution spotting
Professor David Lerner, University of Sheffield



Time lapse cameras 

for pollution spotting

David (Barney) Lerner

Robert Hellawell

Ed Butterworth





‘Urban Pollution Hunter’

• 6 months of visual observations (600)

– 14 locations

– 33 incidents

– Discolouration or smell 32/34 days



Visible and opaque



Hole Bottom Beck



Next steps

• Image analysis
• Online camera
• Triggering alarm

BradfordBecks@gmail.com

mailto:BradfordBecks@gmail.com


Field-scale monitoring handbook

Glenn Olschner-Castle, Atkins



Atkins Catchment Science – Fieldscale monitoring handbook

Dr Glenn Olschner-Castle

Wednesday 18th September, 2019



Who am I?

- Environmental Scientist at Atkins (Bristol)

- Joined Atkins in October 2018

- PhD in the use of passive samplers for monitoring pesticides in water



Our Fieldscale monitoring handbook
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Our handbook is a compilation of monitoring approaches tried and tested, and even 
created through our experience working on catchment and natural flood management 
(NFM) schemes. They are designed to be:

- generally low cost and easy to install

- Flexible enough to target individual measures

- Cover a range of different agri-environment and NFM Measures

- Tried and tested monitoring approaches 

- transferable across catchment projects

- Focus on hydrological and water quality parameters

- not prescriptive approaches but here to compliment wider monitoring activities



Why the need for a monitoring handbook?
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To compile and share different approaches to 

catchment and natural flood management schemes.

Help quantify the effectiveness of measures 

implemented to reduce chemical input and flood 

risks.

To help support statutory monitoring requirements 

e.g. EU Water Framework Directive.

Complimenting citizen science manual published 

by the Rivers Trust.



72

WHAT IT LOOKS LIKE TARGET MEASURES 

 

›   All types of measures 

HOW IT WORKS 

Spot sampling involves the collection of water 
samples from fields, ditches and rivers by trained 
field staff. Samples are then sent for analysis by an 
accredited laboratory. 

Spot sampling allows for the testing of a wide range of 
water quality parameters. 

In addition to sample collection, field observations should 
be made (e.g. weather conditions, approximate river 
levels/flows (qualitative) and any relevant site-specific 
information) and a digital photo of the river and site at 
the time of sampling are to be taken and retained for 
reference as required. 

MATERIALS AND CONSTRUCTION 

Appropriate sample bottles for water quality parameters of interest (usually supplied by laboratory); telescopic sampling 
scoop (or similar collection device); plastic funnel. 

COSTS 

›   Laboratory analysis costs: £65-£100 per sample (greater if looking for a longer list of parameters) 
›    Field staff time: £300-£400/day 

DEPLOYMENT 

Samples to be taken from monitoring locations as required (e.g. in a field downstream of a runoff catcher/in a ditch/ in 
river). Surface samples to be taken just below the water surface level, avoiding any visible scum or debris. 

SAMPLING STRATEGY 

Routine sampling to be carried out at key sites, with additional sampling to be undertaken alongside storm events/ 
capturing samples from runoff catcher/drain catcher. 

HEALTH AND SAFETY AND OTHER CONSIDERATIONS 

›  Telescopic sampling scoop to be used to ensure staff can maintain safe distance from water when sampling 

›  Gloves to be used to ensure sample is not contaminated and operative is protected from waterborne diseases etc. 
›  Lifejackets to be worn if sampling over or on the water as well as any other site-specific PPE deemed necessary. 

TRIED AND TESTED? 

Yes. Standard approach used by the Environment Agency as part of WFD monitoring. 

 

WHAT IT LOOKS LIKE TARGET MEASURES 

 
 
 
 
 
 
 
 
 
 
 
 

 

›   Arable reversion; 

›  Two-year sown legume fallow; 
› Cultivate and Till across slope; 
›  Winter Cover crops; 

›   Cultivate compacted tillage soils. 

HOW IT WORKS 

Silt fence is installed at a field corner or edge on runoff 
flow pathway to aid quantification of sediment volumes 
in runoff. 

MATERIALS AND CONSTRUCTION 

The soil accumulator consists of a length of silt fencing buried in to the ground on its lower edge and attached along the 
upper edge fence posts. Suggest fence 0.5 m high with posts spaced every 2m. 

COSTS 

The cost of this sampling kit is low and is as follows: 

›   Silt trap fabric - £25 per meter; 

›  Fence posts - £10 each (minimum of 4 required). 

DEPLOYMENT 

Soil accumulator should ideally be located on a runoff pathway, on a field corner or edge. Unit should be installed as a 
shallow ‘U’ shape to help capture and retain sediment. The silt fence must be dug in to ground as per manufacturers 
guidance and secured using fence posts. 

SAMPLING STRATEGY 

Unit to be installed and monitored on a roughly quarterly basis. Volumes to be calculated over a specific time period e.g. 
kg/year. Could be used alongside a soil stick to measure accumulation depth. 

HEALTH AND SAFETY AND OTHER CONSIDERATIONS 

Steel toe cap boots, hard hat and gloves required. 

TRIED AND TESTED? 

Yes. Various farms across the UK. Photo courtesy of Tim Clarke. 

 



Where to find the handbook?
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Our handbook can be found on the CaBA website:

https://catchmentbasedapproach.org/learn/catchment-science-
fieldscale-monitoring-handbook/

For more information and about our Catchment Science projects 
please contact:

Jay Neale - Jay.Neale@atkinsglobal.com

David Gasca-Tucker - David.GascaTucker@atkinsglobal.com

Glenn Olschner-Castle – glenn.castle@atkinsglobal.com

https://catchmentbasedapproach.org/learn/catchment-science-fieldscale-monitoring-handbook/
mailto:Jay.Neale@atkinsglobal.com
mailto:David.GascaTucker@atkinsglobal.com
mailto:glenn.castle@atkinsglobal.com


Chesapeake Bay 
Monitoring Cooperative

Video



https://vimeo.com/361045288


Workshop

Voting and discussion on current and future use of 
apps for data capture


