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RPS invited clients from around the UK Water Industry to join them in their fourth Round 

Table Forum in Birmingham to discuss ‘The Big Pollution Question’.  

With the recent release of the Storm Overflows Discharge Reduction Plan and increased 

media attention on overflows, we encouraged an open discussion about significant 

challenges facing the water industry and explore what RPS can do to best assist those 

working to overcome these issues.  

The day was split into three sessions and presentations by RPS were aimed to spark 

talking points and discussions among the range of clients and professionals present at 

the event.  

 

Session 1 – Strategic Planning: DWMPs and Stakeholder Engagement 

Chair: Andrew Clayton, Presenters: Owen Carey, Matt Butterfield 

Session 2 – Preventing Harm from CSOs 

Chair: Mike Rowlatt, Presenters: James Douglas, Olivia Robbins, Rhona Kirkham 

Session 3 – Innovation in Pollution 

Chair: Amy Jones, Presenters: Andrew Clements, Tom Howson 

 

 

 

 

INTRODUCTION 

This report gives a brief summary of the presentations and discussions that were 

held throughout the day and is being shared with selected interested parties.  

For more information on anything detailed within this report please contact 

the presenters or matthew.butterfield@rpsgroup.com. 
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WELCOME ADDRESS 

“There are of course many challenges facing us in the water industry, including drought, leakage, and floods in 

equal measure. But one of the most talked about challenges that seems to be in the news almost daily, is CSOs, and 

if the press is to be believed, a campaign to eliminate them altogether. Of course, Government is also pushing for 

the performance of CSOs to be much more rigorously regulated following the launch of the Environment Act last 

year and the recently published paper by Defra setting down the minimum requirements that water companies will 

have to follow from now on.  

However, the approach that is being foisted on the water companies is too much of a ‘one-size-fits-all’ and the cost 

to the water industry to achieve these improvements in sewerage networks and CSO operation has been estimated 

to be anywhere between £150 and £200Bn, and as we all know, this will probably be an underestimate. This 

coupled with the enormous disruption that would be experienced by the public no matter where they live, as 

streets around them or on their commuter routes are closed off and dug up, and the growing intolerance in society 

to any disruption, however small, to daily lives, leaves the water companies in an invidious position – the classic 

rock and hard place scenario. 

We therefore felt that focusing on the CSO conundrum could usefully produce some beneficial outcomes that both 

you, our clients and ourselves can put into action in the coming months and years for the operation of sewerage 

networks, based upon the work that we have been doing for you, in some cases for many AMPs! 

CSOs are of course but one small component within what are complex sewerage networks and systems, and there 

is no doubt that they are one of the most visible components to the public and users of rivers and waterways. Their 

performance is therefore under scrutiny all the time, particularly with the increased interaction with our rivers and 

water bodies that we are seeing through the growing interest in wild swimming, added to which we now have 

devices monitoring their operation (EDMs) which also now provide more data on how frequently CSOs are spilling. 

But at least we now have a better understanding of how often our CSOs are actually operating and can assess the 

harm that they are causing. 

However, focusing only on CSOs, as the press and the public have been doing, completely ignores the challenges 

that are presented to sewerage network operators, namely that they are an integral part of our urban 

environments, with little or no control over who can connect flows to them or what can be put into them. In 

addition, we have climate change, population growth and the ever-increasing age of our sewer network 

infrastructure to deal with, added to which is the complex landscape of regulation that we have created over the 

years. So, we have a challenge that is only going to increase unless we use creative thinking, smarter approaches to 

sewer network operation, greater collaboration between agencies, and introduce better measures to keep surface 

water out of our networks wherever possible to free up capacity for foul water. 

The solutions for reducing spills from CSOs are many and varied, and RPS has been fortunate to be engaged by 

many of you and other water companies recently in initiatives to monitor them, model their performance, better 

understand the impact of CSOs in their own particular environment, and derive catchment-based solutions that 

provide longer-term, sustainable solutions to controlling the flows in sewerage systems. 

So, our hopes for today, with the selection of industry experts that are gathered here, are that we will be able to 

explore these challenges with you from a systems point of view, building on the work that we have been doing to 

create the first generation of Drainage and Water Management Plans, and monitoring CSO performance with EDMs, 

then looking at ways to reduce the harm caused by CSO spills and finally, in the last session, looking at innovations 

that we and you are aware of that could be introduced to mitigate the impact of CSOs, and improve performance to 

the satisfaction of industry critics and environmental campaigners alike.  

This should be a stimulating day that will give you lots of ideas to take back to base and develop into workable 

solutions. I hope you will enjoy it as well as learn from it.” 

Alastair Moseley 

Honorary Vice President of the Chartered Institution of Water and Environmental Management 
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STRATEGIC PLANNING: DWMPS AND 

STAKEHOLDER ENGAGEMENT 

 SESSION 1 

Andrew Clayton 

Technical Manager 

andrew.clayton@rpsgroup.com  

From back when the original DWMP Framework guidance was released in 2018, we’ve been working hard to ensure 

the delivery of DWMPs; with RBCS completed at the end of 2019, BRAVAs completed at the end of 2020, a draft 

report published in June 2022, and stakeholder responses reviewed in September 2022 we are nearly at the final 

DWMP publication stage in March 2023.  

So, as we near the end of this first cycle is it time to start thinking about the next one?  

It seems the focus these past few years has been on the delivery of each of the milestones above. But at what point 

do we sit back and ask ourselves if what we are doing is adding benefit, and what can be improved to ensure we are 

having the biggest impact.  

Whilst we might not have the answers just yet, there are a number of questions that need to be thought about. 

How do DWMPs Link to other UK/global issues? 

 DWMPs are very network related, but do they 

adequately cover other global issues such as 

Energy cost rises, Net Zero Carbon, and Climate 

Change?  

 Is there a risk in the current media storm that 

pollution will be pushed to the forefront leading 

to a reduction in flooding importance? 

 

How do DWMPs Link to other industry guidance? 

 With DWMPs now forming a major part of water companies 

PR submissions, do they provide coverage of other industry 

guidance? 

 How do DWMPs tie in with the Water Framework Directive, 

Storm Overflow Assessment Framework and Green Fund 

programs? 

 Does DWMP need to evolve to incorporate Water Quality 

analysis? 

 How are current DWMP proposals (set for 2050 period) 

meeting the new requirements of the Storm Overflows 

Discharge Reduction Plan which has the following 

requirements? 

– By 2035, water companies will have improved 75% 

of overflows discharging to high priority sites.  

– By 2050, no storm overflows will be permitted to 

operate outside of unusually heavy rainfall or to 

cause any adverse ecological harm. 

– Is there a risk in the current media storm that 

pollution will be pushed to the forefront leading to 

a reduction in flooding importance? 

 

 

Are the timescales right? 

 Due to the current 5-year timing, is there a risk we 

just keep kicking the can down the road? 

 Are timescales reactive enough to recent 

guidance and public opinion/worries?  

– Do solutions proposed for AMP8 resolve 

pollution issues raised by the media? 

 As better/higher confidence data becomes 

available, does it override proposed actions from 

previous BRAVA/ODA stages? 

 Do we need to consider a shorter turnaround of 

the whole process?  

 Can this be done with the current specification?  

 Can we use automation to speed things up? 
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RPS EXPERIENCE OF DWMPS IN AMP7 

 SESSION 1- Strategic Planning: DWMP 

and Stakeholder Engagement 

Owen Carey 

Principal Modeller 

owen.carey@rpsgroup.com  

RPS have experience assisting clients to various degrees across all stages of the first cycle of DWMPs. Now that first 

cycle is nearly over, what are the lessons learned and what can we as an industry do to make the next round of 

DWMPs more effective? 

 

Stage 

   

RBCS 

Prescriptive process, high degree 

of alignment between WaSCs. 

 

Easily repeatable, ties in with 

regulatory submission information. 

Not all WaSCs have the same data 

available for all metrics. 

 

Categorization of metrics as Tier 1 

or Tier 2 is not well justified. 

Screening doesn't really screen.  

 

Very large proportion of 

catchments are progressed to 

latter stages of DWMP. 

BRAVA 

Provides a good summary of the 

extent of problems in the region. 

 

Emphasizes the critical nature of 

future pressures. 

Decision support tools are lacking 

in key areas. 

 

Is the confidence in DST 

predictions adequately 

considered? 

Enhanced Assessments. 

 

ODA 

Timeframes have forced WaSCs to 

identify approaches to develop 

options/appraise impacts quickly. 

Limited scope to develop options 

for all issues. 

 

Decision support tools lacking in 

key areas. 

 

No good way to compare schemes 

which address different problems. 

Adaptive planning principles 

followed loosely. 

 

Most WaSCs have delivered 

schemes which solve individual 

problems. 

 

Minimal alignment of approaches 

between WaSCs. 

Programme 

Appraisal 

First major attempt at optimization 

of a long-term plan. 

 

Groundwork laid for a better 

approach to long term investment 

planning. 

No good way to compare schemes 

which address different problems. 

 

What do we optimize against? 

Least cost, highest c/b ratio, 

volume of flow eliminated, wright 

thing to do? 

Most WaSCs have delivered 

schemes which solve individual 

problems. There is a lack of holistic 

thinking for schemes which deliver 

improvements across multiple 

metrics. 

 

Minimal alignment of approaches 

between WaSCs. 

 

 

 

And finally, whilst RPS have not directly worked on stakeholder engagement with any of our clients, it is clear there 

is more work to be done communicating with stakeholders. Whilst involvement of other RMAs in decisions is 

happening there is little evidence of actual joint scheme promotion. Crucially, customers are very unlikely to be 

aware of DWMPs, what they are or what they are for. 

So, are we ready for Cycle 2? 

• What are the data gaps? 

• What areas need to be improved? 

• What elements need a re-think? 

• Are WaSCs sufficiently aligned in their approach? 

• Do they support/hinder us achieving the aims of the  

storm overflow discharge reduction plan? 

 



 
 

RPS Round Table Forum  |  The Big Pollution Question  |  6th October 2022  |   

rpsgroup.com  Page 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 SESSION 1- Strategic Planning: DWMP 

and Stakeholder Engagement 

Matthew Butterfield 

Technical Sector Lead 

matthew.butterfield@rpsgroup.com  COMMUNICATING CSO PERFORMANCE 

A quick search online for ‘sewage spills’ provides a bombardment of news articles about how raw sewage is being 

spilt into bathing waters and how water companies are not doing enough. That’s not to say that this backlash isn’t 

deserved or necessary, but as the general public has become more aware of these issues following the publication 

of EDM data, is the right information being communicated and the right language being used?  

Misleading statistics such as hours of spill, or the definition of raw sewage are at the forefront of the information 

being provided. Communication of CSO performance by public led trusts and sites is at the top of search results, 

with maps telling the public when and where not to swim due to sewage spills. But what is this data and where has it 

come from? A simple “it’s raining therefore it’s spilling” is misleading the public and their opinions on sewage spills 

and doesn’t help anyone.  

 

What does not come up in a search is any supporting information, or reasoning from water companies to help 

understand this situation better. Only by searching for drainage and water management plans, does information 

from water companies start to appear, but does the person on the street know what a DWMP is, what to search for 

to get this information, and even what the data is telling them if they do manage to find it? As we enter the 

customer engagement stage of the DWMPs, this is a great opportunity to improve engagement with the public, a 

relationship that’s been tarnished by the release of spill data with no background or supporting information 

supplied.  

Future challenges are only going to make the communication of CSO performance harder, with the reporting of 

spills within an hour soon to be a requirement, and the potential media backlash if they ever were to find out about 

dual manholes isn’t hard to imagine. So, can we improve how water companies are managing and publishing data 

on overflow performance? Are we measuring and reporting the right things and using language that is relatable to 

the public? ‘Sewage spills’ and ‘hours of spill’ isn’t telling the whole story, so should we instead be looking at other 

measures like water quality and assessing ‘Harm’ like the Storm Overflows Discharge Reduction Plan outlines?  

We also have all of this EDM data which isn’t necessarily being utilised to its full extent. Can we improve how we 

handle and use this data? There are known issues about the quality, so can we find better ways to manage, clean 

and assess this data with a higher degree of confidence before presenting this internally or externally. Can we 

predict spills before they happen using machine learning to give advanced warning to operations and the public? 

Working together from the start with public led trusts, in projects similar to, CitiSense and Upstream look to 

improve engagement with citizens rather than just presenting the data to them at the end. 

There’s plenty to think about, but what is clear is that communication of CSO performance needs to improve. 

Lessons need to be learnt from the publication of EDM data and plans need to made to ensure the public is able to 

access the right data that is explained and understood, to avoid that misinterpretation and misunderstanding that’s 

happened before. 
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PREVENTING HARM FROM CSOS  

 SESSION 2 

Michael Rowlatt 

Technical Manager 

michael.rowlatt@rpsgroup.com  

Following the publication of the Storm Overflows Discharge Reduction Plan there has been several different 

interpretations, certainly around what we are defining as “harm”. We should first acknowledge that the systems run 

by water companies are just part of a complex system and not all of the harm we see comes from sewerage 

systems. Unfortunately, water companies are an easy target for the press and have had a lot of attention over 

recent years, resulting in increased pressure on the government to act. The Environment Act and the Storm 

Overflows Discharge Reduction Plan set out an ambitious way forward for the industry in the coming years but, 

whilst this is unquestionably the right thing to do for the environment, it will require further innovation and a lot of 

hard work to get anywhere close to meeting its ambitions. 

The level of investment required will mean higher bills for customers in what is an already tight economy. If there is 

a silver lining, the increased focus on pollution from sewerage systems in the press may have increased customers’ 

willingness to pay, however a concerted effort on customer engagement will be imperative to give us the best 

possible chance of delivering what is required. Likewise, joining forces with other stakeholders may be the best 

approach to deliver maximum environmental benefit and value for money by delivering catchment-based 

solutions, and developing these relationships may be a critical part of your plans. 

With extremely large programmes of work and limited budgets, the importance of properly scoping studies, really 

understanding what the issues are and even what the solutions might be, before we start is more important than 

ever. It may transpire that a shortage of resources and skills is a risk to delivery of the planned programmes so we 

may need to think about how to mitigate this risk. With more data on assessments, solutions, and outcomes, 

perhaps there are alternatives to the traditional approaches? Even identifying and categorising high priority sites 

has its own challenges, so there is still a lot of work to do before we can really understand the scale of the challenge 

at hand. 

The requirements to monitor water quality upstream and downstream of discharges, and to report on and make 

available to the public information on overflow discharges mean there’s going to be a lot of data around. Collecting 

and managing this data and turning it into useful information to feed into existing models and other tools and 

platforms is going to be key to really understanding systems and their impacts. 

So, with the many constraints and other drivers outside of CSO spills that exist, how do we most effectively reduce 

harm from our sewerage systems? Aiming for an arbitrary number is a seductively simple approach but this has its 

own pitfalls. Ten spills at one site can be drastically different to ten spills at another, so considering impact is 

essential to prioritisation of investment. Can we better use models and other tools to predict quickly and accurately 

what the impact might be? 

Similarly, storage solutions are a familiar and reliable solution to reduce  

spills but with the very large, often unbuildable storage volumes  

required, retention times and FFT are increased or as a worst case,  

tanks may actually be unable to empty, so they are no longer the  

straightforward solution. Surface water removal and nature 

based solutions come with their own challenges and can  

have limited benefits depending on the locations of the  

overflows and nature of their catchments. In many  

cases, hybrid, catchment-based solutions may be the  

answer. Whilst solutions of this nature do provide  

opportunities for adaptive planning, it does raise the  

question of how to balance and optimise the initial  

solutions for most efficient delivery and cost. One  

thing’s for sure, we’re going to have plenty to do in  

the coming years! 
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 SESSION 2- Preventing Harm from CSOs 

James Douglas 

Principal Modeller 

james.douglas@rpsgroup.com  CSO SPILL REDUCTIONS– WHAT TO AIM FOR?  

Olivia Robbins 

Modeller 

olivia.robbins@rpsgroup.com  

This is a question that doesn’t have a right answer at the moment. So, whilst we 

can’t provide a solution, what are the things we should be thinking about to help us 

come up with an answer.  

There are approximately 29,700 permitted intermittent discharges in the UK 

showing the large number of overflows that need addressing to some extent, 

whether it’s only monitoring improvements, or schemes put in place to reduce 

spills. 

But we should note that sewage isn't the only source of 

pollution. This pie chart shows the pollution source 

apportionment for all inland waters in England (based on the 

25 year environment plan annual progress report).  

Agricultural pollution makes up 43% of pollution, which is 

regulated by the 2018 Reduction and Prevention of 

Agricultural Diffuse Pollution (England) Regulations. 

However, it is worth highlighting that as far as we are aware, 

the EA has issued no fines under these regulations despite 

reports of 391 breaches of the regulations in 2021-2022 

financial year. So why is agriculture not being regulated or 

reported on the same way as wastewater pollution? If we 

are to look at reducing pollution in rivers, all sources of 

pollution should be considered and addressed. 

 
There is also a lack of consistency in wastewater legislation… 

• UPM was driven by “the need to protect the legitimate uses of the environment” 

• SOAF was similarly “intended to address the problems caused by discharges from storm overflows” 

• The Environment Act aims to reduce the “adverse impacts of storm overflows” on the environment and 

public health. 

• The Storm Overflow Discharge Reduction Plan, while still aiming to reduce harm with these two headlines, 

has also included the 10 spills per year target for all overflows, which strays away from the previous harm-

based targets and aims. 

This latest target appears to have been interpreted as a change in approach and has led to inconsistency in what 

water companies are committing to in terms of 2025 and river water quality commitments. There’s also a lack of 

clarity on what should be considered current – does the Storm Overflow Discharge Reduction Plan mean the SOAF 

framework is no longer relevant? 

How should we define harm?  

We can break harm down into three different categories: 

• Harm to public health. Sewage can contain harmful pathogens, which can pose health risks to people who 

use water bodies for recreation. 

• Harm to the environment. Sewage can contain organic pollutants, microplastics, pharmaceuticals, 

nutrients, and heavy metals, as well as visible litter that is flushed down toilets. These things all have an 

impact on the river ecosystem and cause harm to the environment. 

• Harm to the societal impacts of public and environmental health, where knowledge and visibility of storm 

overflows causes public concern. 70% of public view river ecology as priority for CSO improvement 

planning, 13% river aesthetics and 8% river swimming Storm Overflow Evidence Project (2022). 
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This reflects the feeling that aiming for an arbitrary number of spills everywhere, is a difficult and expensive way to 

reduce harm – some overflows that cause no harm will have expensive schemes, and some of the overflows 

causing harm will continue to cause harm even at 10 spills per year. 

What else can we do if we want a single metric? 

 

 

 

 

 

 

 

 

 

This plot shows the ratio of spill volume to river volume on the X-axis, and the B.O.D. concentration on the Y-axis, 

with failures shown in red, and passes shown in blue (Storm Overflow Evidence Project (2022). There’s a clear 

indication that this ratio can be used as a high-level prediction of B.O.D to identify overflows most likely to cause 

harm. 

Water quality modelling can potentially identify how much harm is caused by a CSO. Out of the 25 frequently 

spilling CSOs in the graph, 44% caused a WFD class change in BOD and 36% caused a WFD class change in total 

ammonia. This again shows that even though a CSO has a high spill count, you can’t necessarily determine the 

harm this CSO is causing by simply looking at the number of times that CSO spills. With the 2021 Environment Act 

stating the water companies must continuously monitor the water quality upstream and downstream of a CSO, can 

this data be used to identify the harm caused by a CSO? 

 

 SESSION 2- Preventing Harm from CSOs 

James Douglas 

Principal Modeller 

james.douglas@rpsgroup.com  

Olivia Robbins 

Modeller 

olivia.robbins@rpsgroup.com  

Although having a single metric for each overflow is attractive in that it’s easy to 

understand and measure, if the overall aim is to reduce harm, does focusing on 

the number of spills help? 

This plot shows the ammonia impact of 25 CSOs with varying spill frequencies, 

based on water quality impact assessments we have done at RPS. Statistically, 

there’s no significant correlation here, suggesting that aiming for spill reductions 

won’t necessarily reduce harm. 

Accounting for spill volume, as well as frequency, 

makes a lot of sense, for example a volume 

weighted spill count. However, volume is harder 

to measure and would require increasing model 

coverage and confidence to get accurate 

volumes. Alternatively, improvements to EDM 

data could be made to calculate volume of spills. 

The ratio of spill volume to river volume could 

then be used to assess harm, as the dilution of 

pollutants by the river plays an important role in 

determining the harm caused.  
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The graph below shows the total ammonia readings from a water quality Sonde (blue) plotted against sampling 

data (orange) which was taken at hourly intervals. If we assume the samples are more accurate than the Sonde, this 

shows that the water quality monitor is massively over-reading the total ammonia concentrations when compared 

against sampling data, highlighting the limitations with water quality monitoring equipment. This is certainly 

something we should consider before we invest in vast quantities of water quality monitors to meet the 

Environment Act requirements, especially if we are using this data to identify the CSOs causing the most harm. 

 

 

 

 

 

 

 

 

 

 

As well as considering the approach we take to quantify the harm caused by an overflow, the approach we take to 

improving overflows also needs to be considered.   

For example, whilst an individual overflow could be the target of a solution this might miss the opportunity to 

improve the next overflow upstream, or some nearby flooding, both of which would benefit from more of a 

catchment scale approach to ensure several issues are solved at the same time. 

Or we could aim larger still and look at solving whole river catchments, improving a river from Source to Sea. 

Identifying all overflows which contribute, identifying which overflows cause harm, and looking at solutions that 

address these. 

In reality, no single approach will work everywhere, and to prioritise and plan for overflow improvements requires a 

large number of factors to be considered.  

 

 SESSION 2- Preventing Harm from CSOs 

James Douglas 

Principal Modeller 

james.douglas@rpsgroup.com  

Olivia Robbins 

Modeller 

olivia.robbins@rpsgroup.com  

However, using Water Quality to assess harm is not always straight forward either.  

For example, if the study isn't scoped correctly, you can easily get the wrong 

answers. Water quality modelling for the same CSO with the exact same 

parameters but with different river flows can result in different outcomes. Using a 

mean and standard deviation to represent the river flows based on the Level 1 

study methodology can produce different results than using a calibrated river 

model based on the Level 2 methodology. This highlights the importance in 

scoping the studies correctly but also shows the influence that the dilution of the 

river has on the water quality. 
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Therefore, is surface water removal the way forwards? 

Hydraulic model testing suggests that in general very 

large contributing areas need to be removed from the 

combined network to make a significant different to the 

number of spills. There may be opportunities where this 

is straightforward, where existing storm drainage is 

connected into the combined system. But in many cases 

the storm / foul flows are combined close to the source 

which makes it costly to separate. This graph on the left 

demonstrates how removing impermeable area 

contribution can reduce the size of a tank required but 

what’s interesting is that even removing 100% of fast 

response flows upstream in many cases does not negate 

the need for some residual storage. 

 

 SESSION 2- Preventing Harm from CSOs 

Rhona Kirkham 

Technical Director 

rhona.kirkham@rpsgroup.com  FACING THE CHALLENGE OF SOLUTIONS TO 

ACHIEVE ALL GOALS 

The challenge has been set for us as an industry to significantly reduce spills occurring to the environment from 

overflows. The guidance is driving action but is it driving the right behaviours to create the best outcomes?   

 

Where are we now?  

Whilst we now have targets, the vast number of factors to consider means developing an optimised plan that ticks 

all the boxes and accounts for future flows is complex and we are finding ourselves in a bit of a maze as we all take 

steps to understand the targets and our current and future positions.  

The timing of the storm overflow reduction plan means that targets have come in right at the end of DWMP and 

part way through PR24, but water companies need to include the overflows they need to address in AMP8 in their 

price review. The time constraint is forcing individuals to cut and splice the data quickly for their current needs. 

But do we need to a sit back and embrace the use of ‘live’ or ‘nearly live’ performance data-streams? Do we take the 

time now to get the data we need at our fingertips for the future? Access to the characteristics and performance of 

assets, of wastewater networks, treatment works and also water quality data will put us in a great position to make 

the right decisions in the future.  

The way that we use hydraulic models has changed, and perhaps in a way that many of them were not built for. If 

we are relying on models to predict how much overflows will be spilling in 2050, understanding model confidence 

associated with what the model is critical. The measure of confidence required is different for a model used to 

develop an option for storage than one required to develop surface water removal options. So how can we make 

sure in five years that we are in a better position. What can we learn from what we’ve already done? 

The traditional approach to developing solutions, whether we are working at strategy level, feasibility, outline or 

detailed design or construction is the good old traditional concrete storage tank. But this doesn’t really work as a 

‘go-to’ solution. Sometime the size of the tanks required are just too big to be feasible, sometimes there is not 

capacity in the network to return the flows, and sometimes there is not capacity at the treatment works to treat the 

extra flows. So really, we need to think about alternatives from the start. 

 

Removing surface water, reduces size of 

tank required, but even with 100% surface 

water removal often a tank is still required  
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What is the range of solutions available? 

It seems then there is not a standard ‘one solution fits all’. But if we understand the characteristics of a catchment, 

then we can start to consider what solutions might be suitable to consider.    

 

In order to assign which options should be considered for overflows in any particular catchment, we need to ask a 

number of questions to characterise what the root cause of the problems are that need to be resolved in that 

catchment. 

 

 

•Reduce PCC

•Infiltration investigation and removal

•Slow response flows investigation and removal

•Fast response flows investigation and removal

Reduction of 
Inflows

•Network Maintenance

•Optimisation of existing network storage (increase weir heights, pump +/-
forwards

•Increase size of network (tanks , bigger sewers)

•Treatment of overflow spills

Network 
Options

•Increase FFT based on catchment growth

•Build bigger storm tanks

•Build bigger WwTW

•Treatment of overflow spills

WwTW /  
Process Options

In some catchments infiltration or slow response flows are so significant that 

even without the fast response contributing areas, overflows are still spilling 

more than 10 times a year. This is demonstrated in the graph on the right for 

an example catchment which identifies characteristics of flows arriving at the 

works. With the red dotted line being FFT, dark blue being total flows arriving, 

the lighter coloured lines at the bottom being DWF and the yellow being 

slower response flows, which still show flows exceeding FFT. The sources of 

slow response flows are often not well defined, and therefore the impact of 

redirecting flows using retrofit suds or nature based solutions is difficult to 

quantify.  

 SESSION 2- Preventing Harm from CSOs 

Rhona Kirkham 

Technical Director 

rhona.kirkham@rpsgroup.com  

INFLOW 

 Does infiltration account for >25% of 

DWF?  

 Do we know the source of the 

infiltration? 

 What proportion of the inflows are 

response to rainfall?  

 What proportion is slow/fast response?  

 Do we know the source of rainfall 

response flows?  

 What is the soil type and land use in the 

locality of the source of the flows? 

 Is there somewhere else it can drain to?  

 Are there other interested 

stakeholders?  

 

 What proportion of spills are caused by 

operational issues? 

 Are the ops team aware of which 

overflows need regular maintenance? 

 Would more maintenance improve 

performance? 

 Is there any headroom in the network? 

 Can we create more capacity in the 

network simply e.g., raising weir heights 

or increasing / reducing pump rates? 

 Is PFF/Formula A achieved at network 

overflows? 

 Do we need to increase size of network 

due to growth e.g., upsize or tanks? 

 

 Do options upstream cause more flows 

to be arriving at the WwTW? 

 Can the WwTW cope with additional 

flows from Options upstream 

 Are storm tanks manually operated, 

what impact does this have, and do 

they need to be automated? 

 Do we need to increase FFT to achieve 

spill reduction at all overflows upstream 

to 10? 

 Are constructed wetlands to treat 

overflow spills a feasible option at this 

WwTW? 

 Are there any other solutions being 

done at the WwTW? 

NETWORK PROCESS 
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How do we Optimise the Solution to Achieve Balance? 

Once we have characterised the problem and the potential solutions, we need to recognise the interconnections 

between the different types of options when planning the best approach.  

In the past, financial capital has typically been the primary focus, but that has now switched to take a more equal 

approach across all the capitals. The six capitals framework acknowledges the need to respond positively and 

sustainably to complexity while optimising value across all capital domains. 

Natural – Manufactured – Intellectual – Human – Social - Financial 

There is a need to identify and agree hierarchical approaches based on optimising value across capital domains and 

what set of constraints should lead to one option being picked over another. 

When considering how we approach this challenge of optimisation, the list of questions continues…  

 How can we achieve the best solution for a particular catchment to achieve the target spills and target 

water quality? 

 What constraints should we optimise against and at what level?  

 Do we fully understand the cost of the different types of options?  

 How do we know what will work where?  

 Do we need to optimise solutions within a model to find the best solution for the problem and then 

optimise again at a strategic level?  

 How do we compare hydraulic against operational optimisation?  

 How do we achieve the most efficient solution for given catchment characteristics? 

 How can we standardise a realistic way to determine multi-capital benefits? 

 How do we keep up with the data being produced? 

 Should we develop solutions and then optimise, or should we optimise using hydraulic models? 

This complexity is a call for teamwork and collaborative working. A call to get our data in order and a call to use it 

effectively and efficiently to plan and implement sustainable solutions across our wastewater networks. The 

following six areas covers some of the key steps we need to focus on to develop a clear strategy: 

 

 

We need to consider what do we need to do now, in AMP8 and in future AMPs to rise to the challenge ahead, to 

make smart, balanced choices that are the right choices. 

 

Collaboration 
and Teamwork

Decision Support 
Tools

Catchment 
Controllers

Thinking and 
Acting with a 
Sustainable 

Mindset

Analytics and 
Optimisation

Adaptive 
Pathways

 SESSION 2- Preventing Harm from CSOs 

Rhona Kirkham 

Technical Director 

rhona.kirkham@rpsgroup.com  
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INNOVATION IN POLLUTION 

 SESSION 3 

Amy Jones 

Technical Manager 

amy.jones@rpsgroup.com  

To tackle some of the challenges that we are all facing there are plenty of opportunities for innovation.  

Whilst it’s easy to talk about innovative ideas, it’s much harder to put them into action, certainly quickly enough to 

respond to government and public challenges. That’s why the RPS Water Technical Team has an innovation fund 

for the development of tools and new skills. Below are just a few examples of projects that have been funded 

through this method: 

 

We’ve also developed new software that allows you to bring together EDM, model, consent, water 

quality and asset data together in one place. Waternet Pro is a single platform that collects, stores, 

and presents raw data, conducts real-time validation of data and reliable spill counting, all with a 

robust audit trail. Model data can also be imported and compared with EDM data to determine data 

confidence. It provides regulatory or custom reporting outputs and outputs that could be used for 

public reporting. We’re also working to ‘future proof’ Waternet Pro, with developments including 

consenting and compliance information, rainfall reporting and spill forecasting. 

 

We know that smarter use of data is going to be vital therefore we are training our staff in 

the use of machine learning and artificial intelligence as well as funding machine 

learning projects, such as testing how reliably we can predict overflow spills before they 

happen and reviewing pump data to optimise performance and reduce carbon emissions.  

 

In partnership with iCASP research group at University of Leeds, one of our consultants Jake 

Senior, has been looking at Natural Flood Management solutions. Work has already 

been published on the impacts of leaky dams and the impacts of different NFM solutions on 

urban drainage catchments. We’re now expanding this work through development of a 

nature-based solutions screening tool. This tool will use robust scientific basis to allow 

strategic identification of NFM and SuDS opportunities, and readily link to models and multi-

capital costings to quantify benefits and look to improve on existing applications of NFM 

strategies.  

We want to continue driving innovation across the 

industry and outputs from discussions we’ve had 

today will help us where to target allocation of 

funds to best help you meet the challenges of this 

AMP and beyond. 

 

If you would like any more information on the 

projects identified  

above or have any innovation ideas you would like 

us to progress  

or collaborate on, then please don’t hesitate to get 

in touch.  

 

A collaborative project between community groups, academics and industry partners in the UK and Taiwan. 

Using low-cost devices called ‘WaterBoxes’ developed in Taiwan, we’re working with community groups to 

continuously monitor water quality. The open design, open data and low cost of these monitors have 

the potential to shake up the way water quality monitoring and analysis happens. and is a great example of 

successful citizen science.  

 

Use ICM Exchange to rapidly create and test high-level options, streamlining the 

optioneering process by screening and prioritizing potential solutions.  
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 SESSION 3- Innovation in Pollution 

Andrew Clements 

Technical Director 

andrew.clements@rpsgroup.com  
SMARTER NETWORKS,  

SMARTER SOLUTIONS 

There has been a significant step up in our sewer network  

data collection during AMP6, which then stepped up again  

during AMP7 as EDMs, blockage monitors and other  

performance monitors have been installed, targeted towards  

higher risk locations. But the data provided by these monitors  

is only part of what is required to enable a network to be  

“Smart”.  

We also need robust processes to handle / filter / drive  

interventions with an appropriate priority, so we don’t have 

 situations of ‘alarm overload’ when it rains. People also 

 need to be upskilled to be able to work with the data and processes. At RPS we have been aiding our clients in all of 

these areas, from positioning the monitors, managing their install,  developing processes to handle the data, 

training the people using the data and carrying out improvement reviews to ensure the ‘overall package’ is smart, 

always considering how it can be smarter.   

Ongoing water company trials are investigating new technologies and processes intended to make the sewer 

networks even smarter over the course of this AMP and into next.  These are moving towards an autonomous 

network which would be configured to achieve the best possible outcomes as storms hit the catchments through 

optimising the settings at active network controls points.  

However, we feel as an industry we could do more: 

 We can do more to deliver incremental 

improvements at CSOs.  

 We can use EDM data in alternative ways – for 

example using the same technology with an 

alternative process could have clearly identified a 

worsening network condition downstream, a 

worsening which the current process did not pick up 

until there was a complete failure. We are looking to 

incorporate this advanced analysis into Waternet 

Pro.   

 We could start installing monitors in storage tanks 

so we can investigate more optimal use of these key 

network assets. Many tanks were built to alleviate 

flooding, but these may offer opportunities to 

modify operation and emptying to reduce CSO 

spills.  

 We should work more closely with our wastewater 

treatment colleagues, understanding more about 

treatment streams, capacities, limitations and start 

managing network flows to benefit WwTW 

performance together.  

The skills are already there in the industry, with real time controls been talked about as a smart solution for over 

twenty years but we believe there is the appetite to do more. However, in a world where we have always looked to 

‘resolve a named driver’, rather than incremental, or partial, or staged strategic delivery which bit by bit improves 

CSO performance, or reduces energy consumption, it is sometimes proving difficult to get the incentive or drive 

(financial or otherwise) to get them delivered.        
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 SESSION 3- Innovation in Pollution 

Thomas Howson 

Principal Modeller 

thomas.howson@rpsgroup.com  TREATING DISCHARGE FROM CSOS 

We are familiar with the more common approaches to tackle spills from CSOs, including typical grey solutions such 

as the construction of storage tanks and surface water removal. However, it is important to remember that CSOs 

are designed and located for a specific purpose; as a relief point in the network to alleviate flooding. It is not always 

physically possible to ‘remove the spill’, an example being a catchment with high levels of infiltration where it is 

likely to be difficult to address flows at source.  

The Environment Agency expects water companies to consider treating discharges from CSOs (as part of the Storm 

Overflows Discharge Reduction Plan). Compared to standard solutions, there is a degree of flexibility in treating 

flows spilling to the watercourse. Depending on the design and treatment type; the quality of water spilling to the 

watercourse could be improved and also be more consistent, whereas a tank will always be beaten eventually.  

 

 

Some of the available treatment options include:  

 Disinfectants  

o Chlorine Dioxide  

o Peracetic Acid  

o Ozonation  

 Ultraviolet (UV) Radiation  

 Screens  

 Membranes  

 Constructed Wetlands  

 

 

 

What’s clear is the treatment of discharge from CSOs presents new challenges different from the treatment at a 

works: 

 The intermittent nature of discharges and variable flow rates from CSOs presents difficulties in calculating 

and regulating the addition of disinfectant.  

 High suspended solids concentrations can also have a substantial impact on many of the technologies, 

leading to the need for pre-treatment.  

 Several of the technologies also have harmful residual chemicals and the storage and transport of the 

disinfectants is either hazardous or just not possible.  

 The locations of CSOs are generally in densely populated urban areas with a lack of space required to 

implement treatment, especially the preferable options such as wetlands.  

 Are these treatment options ‘future proofed’ against new regulations the removal of microplastics and 

forever chemicals?  
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 DISCUSSIONS 

After each session, the room broke off into small groups and questions sparked by the presentations 

were discussed. This presented a rare and an excellent opportunity for the sharing of knowledge, 

experiences and opinions from different clients and professionals across the UK Water Industry, resulting 

in some excellent points being raised.  

Throughout the day, several recurring themes were identified and discussed:  

We need greater Collaboration: 

 Improved collaboration between water companies allows the sharing of knowledge and ideas 

in overcoming sewer network challenges.  

 Improved collaboration with stakeholders, including the general public to achieve meaningful, 

catchment-based change. As an industry it’s important that we simplify and streamline our 

language to relate to everyone. Our technical descriptors regarding flooding, pollution and 

harm can be confusing, instead a common approach across all parts of the industry is required 

so that our messages can be better understood by all.  

 Improved collaboration between water companies and regulators is required to allow greater 

alignment of common targets and objectives that support a unified aim of protecting the water 

environment whilst preventing flooding and providing safe water to drink. If we are going to 

solve the river pollution challenges that we face, the siloed approaches of Ofwat, Defra, the EA 

and Water Companies need to be combined. The role of Ofwat in this should come under 

scrutiny and as a minimum, they need to come up with better ODIs and improved alignment of 

plans such as DWMPs and the SODRP, that can drive change and reduce harm to our rivers. As a 

knowledgeable supply chain, should we be the ones pressing the government to change the 

way it assesses CSOs? Should number of spills be replaced by spill volumes or water quality 

impact? We need to make our Institutions work better for us in achieving these objectives, 

including CIWEM, Water UK, IoW, FW, BW etc. They need to be collaborating more effectively 

and lobbying as one voice.  

 Interestingly, when discussing innovations, we tend to focus on technology, but here we have 

identified innovations that are more organizational and procedural, recognizing that it is not 

the technology that we are lacking, but the ability to work together in what is an increasingly 

complex landscape of regulation, ownership, and responsibility.  

Water Quality will become more and more important. 

 To measure ‘harm’ we will have to move away from the standard spill 

counting method and increase the amount of  water quality 

assessments being undertaken. More research into what water quality 

parameters we should be checking is required.  

 The requirement to monitor water quality upstream and downstream of 

CSOs is a massive undertaking. Can we learn the lessons of EDM 

monitoring? Ensuring we get quality, reliable data that we use efficiently 

and effectively. Is the technology already out there to achieve this? 

 The different plans such as DWMP, SOAF, WFD, SODRP, Green Fund all 

need to be aligned to include a consistent water quality solution.  



 
 

RPS Round Table Forum  |  The Big Pollution Question  |  6th October 2022  |   

rpsgroup.com  Page 17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We need better Education: 

 We need to bring water much more strongly into the national curriculum so that children and students can have a 

greater appreciation of the importance of water in society, as well as the fantastic career opportunities that exist. 

Children can help change behaviors in society so that water is valued, not wasted, and that our water assets are 

cherished and not abused. Young minds are also needed to bring about change in the water sector – fresh thinking 

about how we should manage our water and wastewater assets and developing new technologies that can be 

introduced to make water and environmental management more efficient and sustainable.  

 We need to embrace diversity and inclusion in our operations at all levels and right across the supply chain so that 

we become a fair and equitable industry to work in and that we can stimulate the brightest minds and creativity to 

create fantastic sustainable outcomes for our country in the way that we care for our water environment.  

 We need better approaches to comms and enable greater visibility of the reports and findings into CSO and 

wastewater network operations. We must find simple ways of explaining to the public the complexities of sewerage 

networks. At the minute the media and the public are shouting the loudest. Why aren’t water companies shouting 

back? Is it because they don’t have an answer yet? We can start by turning the reports that we produce such as 

DWMPs into documents that can be easily understood by the public and be pleased to share them in the public 

domain.  

 If we overcome negative media reporting through better education at all levels, especially in schools and 

universities, we bring the media and the public on side in our management of wastewater infrastructure that will 

encourage positive reporting, and greater engagement with community groups to help us find the best ways to 

overcome pollution of the water environment from our assets – embracing the role of ‘citizen science’. By 

improving customer engagement, we also increase skills and resources available in the industry so that citizen-led 

schemes become the norm and not just the exception. As we build greater trust and respect in all parts of our 

industry, new technologies and innovations can be adopted far more quickly, where there is no fear of failure – just 

a will to ‘give things a go’!  

 DISCUSSIONS 

We need smarter Solutions. 

 Solutions need to be more adaptive. We need to move away from ‘finite’ solutions to sewerage capacity – tanks 

will always be beaten and derive hybrid solutions through adaptive planning that is properly aligned with urban 

development and planning.  

 There is a massive funding challenge for ‘partial improvements’ and piecemeal ‘strategic options’ which isn’t 

aligned to AMP Spending Cycles. Historically we have built ‘full driver’ resolution ‘old school’ solutions as they (1) 

resolve the problem fully and (2) often create an asset with an asset value which the WaSC can borrow against. But 

as we put prices for solutions in, pressures will change in 5-10 years. Options will also have to change over 

time. Separation is the best long term catchment solution – but as a ‘full driver solution’ it is very rarely taken 

forward as it is difficult. An improved mechanism to fund elemental removal of impermeable area would be good – 

whether an OfWat AMP period requirement or an ODI. 

 It was generally agreed that we need to move away from at-point fixing of problems and adopt more strategic 

catchment-based solutions. Blue Green infrastructure solutions/approaches can continue to be talked about but 

will only be brought about through better collaboration between agencies and better education about water and 

wastewater systems. This also requires an immediate realignment of the water company catchment DWMPs and 

the Environment Agency catchment management plans. In the meantime, we can make sure that the outcomes 

from the DWMP are used effectively.  
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 FINAL THOUGHTS 

Thanks to all those who fought through train strikes and traffic to attend 

the RPS Round Table Forum 2022 and make it such a great day! 

 

Feedback from the day was extremely positive. To have people back in a room for an 

event for the first time following COVID-19 was great to see and really showed us the 

benefit of these round table days, where ideas and opinions can be shared freely 

between professionals who otherwise may never get the chance to meet.  

We hope that those who attended, and those who have taken the time to read this 

report, get the same high value out of the information gathered that we do.  

If you would like any more information about any of the topics, tools or projects 

detailed in this report, such as then please contact Matt Butterfield 

(matthew.butterfield@rpsgroup.com) or the relevant presenter who will be happy to 

discuss it further.  

With that in mind we’re looking into:  

 Increasing our presence in schools and universities with educational visits as part 

of our social value group.  

 Growing our water quality capabilities including monitoring, modelling, and 

research into new technologies. 

 Driving collaboration between water companies, stakeholders, and institutions. 

Can we be the conduit that helps to drive conversations?  

 Using our innovation fund to continue developing tools and processes to assist 

delivering the challenges we all face. We’ve already started work on creating 

utilities for creating adaptive solutions.  

WHAT ARE THE NEXT STEPS FOR RPS?  

RPS puts a high value on the information gathered during Round Table events . We want to make sure we act on 

the issues raised that are important to you.  


