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Executive Summary  
Our DWMP24 is the first iteration of our new strategic plan for drainage and wastewater.  

̖̈ ̣̖̒ ̡̣̠̦̕ ̥̠ ̡̝̪̒ ̠̦̣ ̡̣̥̒ ̟̚ ̧̖̝̖̣̟̘̕̚̚ Ю˲ ̧̥̙̣̟̘̚̚ ̠̣̜̤̙̣̖̊̚˟ ̘̙̥̃̚ for customers. Right for the 
̧̖̟̣̠̟̞̖̟̥̚˟Я ̠̪̅̒̕˝ ̧̖̖̣̪ ̪̒̕ ̟̒̕ ̧̗̠̣̖̖̣ ̥̚ ̤̚ ̠̦̣ ̛̠̓ ̥̠ ̞̜̖̒ ̤̦̣̖ ̥̙̥̒ ̧̖̖̣̪̠̟̖ ̟̚ ̠̣̜̤̙̣̖̊̚ ̙̤̒ 
the water they need for their busy lives. And, when they have used it, it is our job to take it away and 
return it safely back  ̥̠ ̠̣̜̤̙̣̖̊̚Я̤ ̧̖̟̣̠̟̞̖̟̥̚˟ ̥̖̣̈̒ ̤̚ ̠̟̖ ̠̗ ̝̗̖̚Я̤ ̞̠̤̥ ̤̓̒̔̚ ̖̤̤̖̟̥̝̤̒̚ ̟̒̕ ̨̖ 
do not underestimate the importance of taking care of it in the right way for everyone, all of the time.  

Our plan describes how we will facilitate a robust drainage and wastew ater network for our 
customers and the environment, in the face of future challenges such as climate change, 
population growth and environmental pressures, for the next 25 - years and beyond. Our DWMP has 
been produced following an industry developed nationa l framework and considers all aspects of 
our wastewater networks (foul, combined and surface water) as well as our wastewater treatment 
works (WwTW).  

Our DWMP uses hydraulic models, established processes and statistical analysis of data alongside 
the lates t guidance and scientific understanding to evaluate our levels of risk at present and the 
expected changes in the drainage and wastewater system performance by 2050. This helps us to 
assess the possible impacts of future challenges and plan what we need to  do to manage our 
current and emerging risks.  

We have evaluated risk under three key planning themes , as shown in  Figure 1: 

Figure 1: Our DWMP planning themes  

 

 

 

 

We have also incorporated information relating to our business - as - usual activity in terms of asset 
health, maintenance activities and proactive activities, alongside innovation projects and pilots. We 
carry out these activities every day as par t of the service that we provide to our customers and the 
activities that we undertake to minimise the impact we have on the environment.  

The building blocks of our DWMP are  shown in Figure 2: 

Figure 2: Our DWMP building blocks  

 

Operation and impact of 
our storm overflows  

Managing internal and 
external hydraulic flood 
risk and the impact on 
customers properties  

Maintain ing  compliance 
with our wastewater 

treatment works 
permits  
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This hierarchy allows us to identify, focus and develop options for the catchments with the highest 
levels of immediate and emerging risk. The introduction of Level 4s for our final DWMP allows for a 
more granular approach to cost and benefit reporting compared to our draft DWMP.  

We initially developed four scenarios for our d raft DWMP to address the risks we have identified. 
Following our consultation , we have listened carefully to our customers and stakeholders and have 
adopted the preferred DWMP scenario that was identified through the consultation process. This 
scenario is detailed  In Table 1 below and has been expanded to meet the requirements of the Storm 
Overflow Discharge Reduction Plan (SODRP) . The SODRP is a statutory requirement  that was 
published after our draft DWMP  however has been  incorporated within our final DWMP.  

Table 1: DWMP Scenario 2 summary  

Element  Details  Timing  

Deliver the 
requirements of the 
Storm Overflow 
Discharge 
Reduction Plan  

Annual average of no more than 10 spills per storm overflow  

Annual bathing season average of no more than 2 spills per storm 
overflow discharging to coastal bathing waters, to support 
achieving excellent bathing water classification  

Annual bathing season average of no more than 1 spill per storm 
overflow discharging to inland bathing waters  

Installation of continuous water quality monitoring to assess any 
impact from storm overflows and wastewater treatment works 
discharge outlets  

Provision of screening at all storm overflows  

Ensure no local ecological harm from storm overflows  

75% high priority 
sites achieved by 

2035  

100% bathing 
water sites 

achieved by 2035  

Monitoring 
installed by 2035  

Screens by 2050  

Reduce Modelled 
Hydraulic Flood Risk  

Reduce model predicted risk of internal and external hydraulic 
sewer flooding of properties  up to a 1 in 30 return period , 
compared to the 2050 position  

By 2050  

Maintain WwTW 
Compliance  

Ensure all of our wastewater treatment works remain compliant 
with current environmental permits and any future changes to 
permits  

100% in AMP8 

 
We have considered two main approaches to achieve our DWMP scenario targets, detailed below:   

¶ Reduce + Enhance:  Adopt blue - green solutions to manage and reduce the amount of 
rainfall entering our network to reduce our levels of risk (e.g. , through the use of blue -
green infrastructure and nature - based solutions or Sustainable Drainage Systems (SuDS) 
which look to manage flow in a cost - effective way whilst benefitting the environment and 
surrounding communities), then utilise traditional grey  infrastructure solutions to meet 
the target if necessary.  

¶ Enhance : ˺̟̣̖̤̖̔̒ ̥̙̖ ̡̥̪̔̒̒̔̚ ̠̗ ̠̦̣ ̨̟̖̥̠̣̜ ̥̙̣̠̦̘̙ ̥̣̥̠̟̝̒̒̕̚̚ Ю̘̣̖̪Я ̤̠̝̦̥̠̟̤̚˝ ̚˟̖˟, 
building bigger pipes, storage tanks and upgrading our existing assets.   

If we did not invest in our wastew ater assets by 2050 the forecast impact of population growth and 
climate change would result in an increase in storm overflow activations, the region would be at 
increased risk of flooding and levels of performance of our wastewater treatment works would b e 
impacted.  
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We have created a preferred plan based on delivering  our regulatory requirements for storm 
overflow assets in line with the Storm Overflow Discharge Reduction Plan and the relevant 
wastewater  elements of the WINEP. It also incorporates solution s to reduc e the risk of model 
predicted hydraulic flooding  and to address the impact of growth at WwTW . The investment 
requirements and benefits d elivered  by this plan  which addresses the increasing pressures we face 
on our drainage and wastewater network by 2050  are shown below in Figure 3.   

Figure 3: Preferred Plan costs , benefits and bill impacts  

 

In the early years of the plan (AMP8), nearly all the proposed activity is required to meet the 
statutory requirements of the WINEP and the SODRP. Throughout the planning period, the 
requirements of the SODRP are met. In the long - term (AMPs 10 - 12), interventions include those 
planned to  deliver a significant reduction in the modelled risk of hydraulic flooding. This risk is 
significantly increased in the future by climate change, population growth and urbanisation.  

The DWMP is a long - term strategic plan and whilst the actions and costs p resented in the plan are 
produced using robust data and evidence, it is noted that whilst there is a high degree of certainty 
associated with the AMP8 components of the plan, uncertainty increases in AMPs 9 - 12. Confidence 
will progressively increase as fur ther cycles of the DWMP are completed.  

Delivering the activities identified in our plan will have an impact on customer bills. The benefits 
delivered within our preferred plan will result in an increase of £28.20 on the average bill each year 
in AMP8. The  bill impact is forecast to increase significantly over the planning period and in further 
cycles, we will work to reduce this impact by further optimisation of interventions and applying the 
benefits of experience gained in the early part of the planning period, along with the efficiencies 
gained through deployment of technology and innovation.  

Throughout the creation of our DWMP we have engaged with customers and key local stakeholders 
including Lead Local Flood Authorities, The Rivers Trust and the Envir onment Agency. We will look at 
how we can deliver solutions in partnership with other agencies wherever possible, use sustainable 
nature - based solutions and provide the best value for our customers and the environment.  

We will use the DWMP findings to info ̣̞ ̠̥̙̓ ̊̈Я̤ ̝̠̟̘- term delivery strategy and our business 
plan submission for PR24.  

Following on from publication of our fDWMP24 we will commence work on the next cycle of DWMP 
development, which will start in Summer 2023. This will make use of newly available datasets, 
including climate change and growth projections and we will incorpora te learning and feedback 
from the completion of our first DWMP. Our learning will be combined with wider industry learnings, 
and we will continue to work with our regulators as we move through into cycle 2. Through continued 
engagement with our customers a nd stakeholders and partnership working we will ensure that we 
deliver the best value solutions to communities, customers, and the environment.   
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Technical Summary  
1. Overview  
The Drainage and Wastewater Management Plan (DWMP) is a new strategic planning fram ework. It 
is a collaborative long - term strategic plan that outlines the needs and requirements of drainage, 
wastewater and environmental water quality for the next 25 years and beyond. This is the first 5 -
year cycle of the DWMP  (DWMP24) . 

The DWMP framework  was published in 2018 by Water UK and ensures that plans are co - created by 
water companies  and stakeholders with an interest in integrated catchment management. As such, 
DWMPs will facilitate an increased level of partnership working across relevant stake holders 
including Lead Local Flood Authorities (LLFAs) and the Environment Agency (EA) to support and 
develop long - term plans for drainage, flooding and protection of the environment.  

The DWMP is underpinned by the need for consistency, transparency , and c ollaborative approaches 
to long - term planning across the industry. We have worked with the national DWMP Implementation 
Group , and a number of task and finish groups  supported by Water UK  to finalise framework details. 
We have worked with our stakeholders and customers to share our progress.  

We are proud to play  our part in delivering Ю˲ ̧̥̙̣̟̘̚̚ ̠̣̜̤̙̣̖̊̚˟ ̘̙̥̃̚ ̗̠̣ ̦̤̥̠̞̖̣̤̔˟ ̘̙̥̃̚ ̗̠̣ ̥̙̖ 
environment .Я Today, every day and forever it is our job to make sure that everyone in Yorkshire has 
the water they n eed for their busy lives. And, when they have used it, it is our job to take it away and 
̣̖̥̦̣̟ ̥̚ ̤̗̖̝̪̒ ̜̓̒̔ ̥̠ ̠̣̜̤̙̣̖̊̚Я̤ ̧̖̟̣̠̟̞̖̟̥̚˟ ̥̖̣̈̒ ̤̚ ̠̟̖ ̠̗ ̝̗̖̚Я̤ ̞̠̤̥ ̤̓̒̔̚ ̖̤̤̖̟̥̝̤̒̚ ̟̒̕ ̨̖ 
care deeply about taking care of it in the right way for everyone , all of the time.  

How we do that really matters; the resources we use and recycle, the way we look after land, our 
broader support to local communities and the partnerships we develop, will make a considerable 
difference to getting it right for ̠̣̜̤̙̣̖̊̚Я̤ ̡̡̖̠̝̖ ̟̒̕ ̡̝̖̤̒̔˟ 

The 5.4 million people who live in Yorkshire and the millions of people who visit each year rely on our 
services for their basic health needs and lifestyles. 140,000 businesses use our water to provide 
goods and services that  support the economy, not just of Yorkshire, but the whole of the UK.  

Yorkshire , alongside the rest of the UK,  faces significant future pressures such as population growth 
and climate change. The DWMP will help us mitigate the impacts of these pressures on  our drainage 
and wastewater services , ensuring we  maintain a robust and resilient drainage and wastewater 
system for our customers, communities, and environment into the future.  

The DWMP will provide Yorkshire  Water  (YW) with the opportunity to:  

¶ Develop a strategic best value and least cost  plan encompassing the next 25 years and 
beyond to meet the requirements of our long - term ambitions ; to reduce  sewer flooding 
and protect and enhanc e the environment by considering the operation and impact of 
our storm overflows  and wastewater treatment works.  

¶ Facilitate greater collaboration and partnership working with stakeholders such as LLFAs 
and the EA to ensure targeted investment which benefits our environment and local 
communities more effectively.  

¶ Understand cu stomer and stakeholder expectations and requirements and how we will 
work to meet these expectations ; particularly around priority areas associated with sewer 
flooding, sewage escapes, storm overflows and protecting the environment.  

¶ Align with strategies a nd regulations set out by Government and the EA to achieve a 
common set of objectives and goals.  
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¶ Develop and implement future innovations through the use of technology and the 
adoption of Sustainable Drainage Systems (SuDS) also known as green/blue 
infrast ructure , wherever possible . This is to  provi de  best value and overall benefits for 
communities, customers, and the environment over the long term.  

¶ Develop a plan which considers a wide range of options, balancing the needs of 
customers and communities toda y and for the future.  

¶ Incorporate our asset health data into our plan to support solution  identification for 
maximum benefit  for our customers and the environment.   

We collect and treat around 1 billion litres of wastewater, from homes and businesses, and rainwater, 
that goes into our 52,000km of sewers every day. To do this we operate  2000 wastewater pumping 
stations and  617 wa stewater treatment works  to safely collect and treat wastewater and rainwater 
before returning it safely back to the environment.  

The DWMP will consider all aspects of our wastewater networks (foul, combined and surface water), 
our wastewater treatment works (WwTW), the interconnecting drainage systems from other Risk 
Management Authorities (RMAs), such as local authorities and the EA. It will consider how this 
impact s our environment, including discharges to rivers, streams, and other waterbodies.  

Our DWMP will help us understand the potential scale of climate change and the effects that this 
may have across Yorkshire. Our DWMP cons iders the latest guidance, scientific understanding, and 
modelling techniques to identify what risks we may face in the future. By working now to develop 
effective partnership and cost - effective  solutions , we will be able to minimise the disruption caused 
by flooding and protect our environmental water quality.  

1.1 Requirements of the DWMP  

In supporting the business planning process, the framework has been developed such that, through 
this  DWMP, we  will:  

¶ ̖̥̄ ̠̦̥ ̥̙̖ ̡̠̞̟̪̔̒Я̤ ̤̤̖̤̤̞̖̟̥̒ ̠̗ ̝̠̟̘- term drainage and wastewater capacity and 
the drivers, risks and scenarios being planned for . 

¶ Assess where (largely drainage) infrastructure managed by other stakeholders may 
impose additional risks to ̊̈Я̤ drainage and wastewater services . 

¶ Identify those optio ns that offer best value to customers and the environment, ensuring 
robust, resilient, and sustainable drainage and wastewater services in the long - term .  

The benefits of the framework are that our  DWMP will:  

¶ Show how long - term plans support economic grow th, resilient communities and how 
they protect and enhance the environmen t in a sustainable way . 

¶ Provide a systematic understanding of service and wastewater system risks and 
vulnerability . 

¶ Demonstrate a structured and auditable approach to identifying and  developing options 
and presenting a robust best value investment plan . 

¶ Facilitate the integration of partnership working and co - creation of solutions to 
understand the related works of others and deliver, where possible, integrated solutions . 
These will p rovide multiple benefits to achieve best value to the economy, society , and 
the environment over the long - term .  

¶ Facilitate innovation (by identifying future challenges that will need new approaches to 
address them) and the development of an affordable, su stainable investment  plan .  
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¶ Provide a clear, transparent , and consistent planning approach, with sufficient agility and 
adaptability to respond to long - term drivers for drainage and wastewater services . 

¶ Promote informed debate about acceptability of different levels of risk . 

¶ Provide greater confidence to custome rs, regulators and stakeholders in strategies 
identified, and resultant plan .  

¶ Provide the basis for effective engagement with customers and stakeholders on levels of 
service, environmental performance , and resilience, now and for the future and on the 
cho ices and costs to customers in providing that service . 

1.2 National DWMP approach  

The Water UK DWMP framework 1 outlines the key steps that must be undertaken in the formation of 
the DWMP. These are documented in Figure 4 below.  

Figure 4 : DMWP Process Steps  

 

1.3 Our approach to DWMP  

Our DWMP will identify changes in level of risk to the core wastewater services we provide across a 
range of time horizons. By exploring different time horizons, we will identify and anticipate risks 
arising from climate change and population growth and th e effects these may have on the levels of 
service we provide. Our baseline will be 2020 and our plan will cover 2025 - 2050 risks.  

Our strategic context document is available to read on our website  here : 

https://www.yorkshirewater.com/drainage - and - wastewater - management - plans  

This sets out the objectives for our first DWMP. It explains the drivers and benefits of a long - term plan 
and the performance measures we are assessing. It sets out how we intend to work with a wide 

 
1 https://www.water.org.uk/policy - topics/managing - sewage - and - drainage/drainage - and - wastewater - management -
plans/  

https://www.yorkshirewater.com/drainage-and-wastewater-management-plans
https://www.water.org.uk/policy-topics/managing-sewage-and-drainage/drainage-and-wastewater-management-plans/
https://www.water.org.uk/policy-topics/managing-sewage-and-drainage/drainage-and-wastewater-management-plans/
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range of stakeholders to ensure that we play our role in ma king Yorkshire a brilliant place to be Ь 
now and always.  

The first cycle of the DWMP for YW is primarily focused on modelled hydraulic capacity of the 
wastewater system and changing future risk to : sewer flooding ; storm overflow operation ; and 
wastewater t reatment works compliance , as a result of factors such as population growth and 
climate change. We have focused our first DWMP on these areas but in order to build a broad 
understanding, we have included data from our established business as usual processe s for 
tackling blockages, collapses, campaigns to address sewer misuse a nd drawn on our innovation 
programme and pilots for wastewater . Inclusion of these components ensures that a holist ic  
assessment is made of baseline performance and changes in future r isk, as well as supporting 
identification of the best value interventions that may address multiple risks.  

1.4 DWMP and  WRMP similarities and d ifferences  

YW carries out other strategic planning activity , in particular the production of a Water Resources 
Management Plan (WRMP) . This is a strategic holistic plan to maintain a secure supply of water to all 
of our customers over the next 25 years , whilst minimising impact on the environment . The 
framework for the development of ˵̈˾́Я̤ was based on t hat of the  WRMPs however f undamental 
differences exist between the systems considered within these plans . The DWMP consider s 
numerous , primarily gravity - based , sewer networks with localised risks , lending itself to a bottom - up 
build of solutions and scenar ios . By contrast,  the  pressurised and interconnected grid system 
considered within the WRMP  require s a dif ferent  approach.  

Similar to the DWMP, the WRMP incorporates future pressures on water supply and demand due to 
predicted changes to the climate. It al so looks at future changes in population, housing, water use 
and metering trends in Yorkshire.  The WRMP and DWMP follow the same time horizons and 
principles, to ensure resilient water and wastewater services now and in the future. Where 
appropriate, i t is  important that the two are considered together and complement each other when 
making business decisions.  

Whilst efforts have been made to align the data and processes utilised within our DWMP with the 
dWRMP24 which is currently under review post consultat ion (for the regulatory period 2025 - 30) , 
differing timescales and requirements have meant this has not always been possible . Where such 
differences exist, these are discussed within the relevant sections of this document.  

1.5 Water Industry Act Ь Statutory duties  

All water companies in England and Wales operate under a licence granted by the Secretary of 
State for the Environment, Food and Rural Affairs. The water sector in the UK must  comply with 
several different legal requir ements  Ь these requirements are relevant to our DWMP, cover ing  
sewerage services, environmental standards , and flood protection and adapt ation.   

The Water Industry Act, 1991, sets out general duties and accountabilities  of water companies. Of 
relevance  to the DWMP is the duty to provide, extend and improve the public wastewater network to 
effectual ly drain  connected areas Ь including foul  drainage,  water from roo fs and associated areas 
and highway s.  

In the development of the DWMP , other legislation  and policy  has been considered . Key  areas are 
listed below:  

¶ Environme nt Act 2021 Ь specifically includes policy on storm overflow s and provision for 
cycle 2 of the DWMP to become a statutory process  once additional secondary 
legislation is in place.  

¶ Storm Over flow Discharge Reduction Plan  (SODRP) Ь published by Government in 2022.  
Sets targets to reduce the frequency of operation and the environmental harm caused 
by storm overflows between now and 2050.  
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¶ The Water Industry National Environment Programme (WINEP)  Ь this process , overseen by 
the Environment Agency sets out a programme of actions that all water companies  
undertake to improve the environment.  

2. PR24 and WINEP  
The DWMP is a long - term strategic planning framework for the next 25 years a nd beyond . The DWMP 
will inform ̠̥̙̓ ̊̈Я̤ ̝̠̟̘- term delivery strategy and regulatory price review process including  
water industry business plan submissions . DWMP24 ̨̝̝̚ ̟̗̠̣̞̚ ̊̈Я̤ ˣˡˣ˥ ̡̣̖̔̚ ̧̨̣̖̖̚ ̦̤̟̖̤̤̓̚ ̡̝̟̒ 
(PR24) and the investment programme for th e 2025 Ь 2030 period.  

The price review  process seeks to balance multiple long - term plans and priorities including other 
long term strategic planning frameworks such as the Water Industry National Environment 
Programme (WINEP) . As such,  the outputs of the DWMP will be reviewed in context with a ll other 
priorities affecting water companies  including affordability to customers. Our DWMP long - term  
strategy aspirations will be reflected in the L ong - Term Delivery Strategy (LTDS)  tables that 
accompany the submission of the business plan in autumn 2023 .  

2.1 The price review process  

The price review  process is a five - year process of setting the price, investment , and service package 
that customers receive from water companies . This seeks to balance customer interests with the 
need to finance the delivery of  water and sewerage services, including legal obligations, 
environmental and social duties. The p rice review process sets the billing or wholesale amount that 
water companies  can charge their customers every 5 years.  

We are currently working on the p rice review for 2024 (PR24)  to set the wholesale price controls for 
the regulatory period 2025 to 2030. Our  business plan for 2025 Ь 2030  (AMP8)  will be published in 
autumn 2023 for assessment by the  economic regulator, Ofwat.  Final price limits will be set by Ofwat 
in December 2024.  

As part of the price review  process, we will produce a business plan that sets out how we will serve 
customers, communities, and the environment in the face of considerable challenge . To address 
climate change, changing societal exp ectations and affordability of bills , alongside many other 
pressing challenges, will require long - term planning and delivery strategies . The price review will 
therefore be significantly influenced by the direction established within various S trategic Planning 
Frameworks. See  Figure 5 below . 
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Figure 5: Long - term p lanning schematic  

 

2.2 Strategic Planning Frameworks  

There are three main Strategic Planning Frameworks (SPFs) that inform the PR24 methodology, 
these are:  

¶ Drainage and Wastewater Management Plans (DWMP)  
¶ Water Resources Management Plans (WRMP)  
¶ Water Industry National Environment Programme (WINEP)  

The SPFs are standalone regulatory requirements. They will provide key inputs into water companies  
long - term delivery strategies and price review  planning processes.  

As the DWMP and WINEP both have a focus on the environment there are elements of interaction 
between these SPFs, particularly in respect of storm overflows  and wastewater treatment works 
compliance . In comparison, there is  less  intera ction between the DWMP and WRMP. although the 
amount of water that businesses and customers use, known as per capita consumption (PCC) has 
a direct association with the volume of wastewater generated.   

2.3 Water Industry National Environment Programme (WINEP)  and  DWMP  

The WINEP is a programme of work that water companies  in England are required to undertake to 
meet their obligations with environmental legislation and UK government policy. It is co - developed 
by the EA and Natural England and  the water industry.  The work done on the draft and final DWMP24 
has been utilised to help compile the data for the submission and within our final DWMP24 we have 
included relevant components of the wastewater WINEP as our short - term plan.   

The WINEP is the most important an d substantial programme of environmental investment in 
England  and Wales . For the regulatory period 2020 to 2025 it consists of a national programme of 
£5.2 billion of asset improvements, investigations, monitoring and catchment interventions.  

The Environ ment Agency (EA) published the d raft water industry national environment programme 
methodology  in July 2021.  

https://www.gov.uk/government/consultations/review - of - the - water - industry - national - environment -
programme - winep   

https://www.gov.uk/government/consultations/review-of-the-water-industry-national-environment-programme-winep
https://www.gov.uk/government/consultations/review-of-the-water-industry-national-environment-programme-winep
https://www.gov.uk/government/consultations/review-of-the-water-industry-national-environment-programme-winep
https://www.gov.uk/government/consultations/review-of-the-water-industry-national-environment-programme-winep
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This was followed by the re lease of the WINEP Options Assessment Guidance  (Final version March 
2022)  and WINEP Options Development Guidance  (Final version in July 2022). The driver guidance 
doc uments for individual areas of the program were published at regular intervals throughout 2022.  
The methodology sets out what the EA expected water companies to deliver. The Options 
Development Guidance set out a six - stage process showing how water compani es should assess 
the risks and issues, propose solutions and how those solutions would be assessed by the EA.   This is 
shown in Figure 6 below . 

Figure 6: WINEP six - stage process  

 
Source: Draft water industry national environment programme methodology, July 2021  

Our PR24 WINEP submission was developed by a number of our subject matter experts and 
associated driver leads. We utilised peer review  and third - party assurance to validate the 
submission. Water companies had to submit optioneering evidence for solutions to address 
environmental risks and issues identified with the EA by 30 November 2022 for most drivers and the 
remaining drivers by 23 J anuary 2023. The submission consisted of Options Assessment Reports 
(OAR) and Options Development Reports (ODR) to explain how the final solution had been derived 
and we also submitted a spreadsheet of collated information.   

Our wastewater WINEP submission  for AMP8; 2025 - 2030, will focus on implementing the Storm 
Overflow Discharge Reduction Plan including no local ecological harm investigations and the 
̟̤̥̝̝̥̠̟̒̒̚̚ ̠̗ ̨̥̖̣̒ ̢̦̝̥̪̒̚ ̞̠̟̥̠̣̤̚˟ ˷̠̣ ̠̦̣ ̨̈̅̈Я̤ ̥̙̖ ̗̠̦̤̔ ̤̚ ̠̟ ̡̧̞̣̠̖̞̖̟̥̤̚ ̥̠ ̟̝̟̒̚̕ 
bathing wat ers, phosphate, and nutrient removal linked to sanitary determinands, and 
improvements and investigations relating to chemicals. Our schemes will consider blue - green and 
traditional solutions to address the issues and seek to work in partnership to deliver  outcomes 
where appropriate.  

Our WINEP submission for storm overflows for AMP8 is covered in Section  3.4. 

The Environment Act EnvAct_IMP1 driver requires us to re duce phosphorus levels from our 
continuous discharges by 80% by 2037 on a 2020 baseline. Our AMP7 WINEP programme , contains 
interventions that will reduce our discharges by circa 54%. The interventions proposed in our PR24 
WINEP will remove approximately a further 9% and t he remaining 17% will be planned in for PR29 
AMP9 investment .  

At the time of writing the DWMP the WINEP submission has not be en fully agreed with the EA and is 
subject to change. The final DWMP contains the data from the November 2022 and January 2023 
submissions with no alterations after this point. It is anticipated that the plan will be finalised by the 

https://defra.sharepoint.com/:b:/r/teams/Team843/guidance/Public/PR24/WINEP%20Options%20assessment%20guidance_FINAL.pdf?csf=1&web=1&e=mlc5IO
https://defra.sharepoint.com/:b:/r/teams/Team843/guidance/Public/PR24/WINEP%20Options%20development%20guidance_FINAL.pdf?csf=1&web=1&e=kZRmN8


 

Yorkshire Water                        Page 15 of 225 
DWMP24  

EA in June  2023. There  are a small number of additional areas where  there remains uncertainty and 
where, as a consequence, components of the DWMP could change.  

¶ The definition of the no local adverse ecological harm standards and details of what no  
local adverse ecological  harm  investigations will need to include remain uncertain  but we 
have included costs for investigations within the DWMP .  

¶ Water Quality monitoring installation requirements are unclear. We have built our plan 
using the best available information at the time.  

¶ Yorkshire ha s one confirmed inland bathing site and a number of proposed sites . These 
have been included within our AMP8 WINEP submission , with the delivery of the associated 
spill targets. These sites are subject to fut ure designations and agreement with the EA 
with respect to the WINEP24 submission.  

3.  Storm overflows  

3.1 What is a storm overflow?  

Combined sewers carry foul water from homes and businesses as well as rainwater. Where 
ra inwater cannot pass through impermeable surfaces such as paved areas, roofs, and highways , in 
many cases it drains to the combined sewer.  

Usually, wastewater in sewers travels to one of our wastewater treatment works to be treated before 
it  is safely returned to the environment. As rainwater can be unpredictable, we have permitted 
storm overflows on our sewer n etwork to act as a relief valve , reducing  the pressure on sewers 
during heavy rainfall events. Storm overflows stop the system from backing up and flooding homes 
and gardens by allowing heavily diluted wastewater to be discharged into watercourses.  

Storm Overflows on the sewer network are also known as Combined Sewer Overflows (CSOs). Their 
operation is permitted by the EA  and closely monitored by us and the EA. Many storm overflows 
have preliminary treatment such as screens or storm settlement before any discharge is made  to 
the environment . YW have 2214 permitted storm overflows. The  number of storm overflows fluctuates 
as sites are permitted or revoked and for the DWMP24 represents the position in November 2022.  

98.1% of our Storm Overflows have Event D uration (EDM) installed.  We plan to have 100% coverage by  
the end of 2023 where practicable.   EDM records the number and duration of spills, which water 
companies report annually. In 2021, there were 70,062 spills from storm overflows in Yorkshire 
totallin g 406,131 hours . In 2022, there were 54,273 spills from storm overflows in Yorkshire totalling 
232,054 hours. This data can be accessed via the below link:  

https://www.yorkshirewater.com/environment/storm - overflows - and - event - duration - monitoring/  

YW is working to make this data available  to everyone in near real time.  Our near real time EDM 
reporting of storm overflow spills will be live by January 2024.  

3.2 Investment in storm overflows in Asset Management Plan 7 (AMP7) 2020 - 2025   
As part of the Water Industry National Environment Programme (WINEP) for AMP7, we are 
investigating the environmental impact of 158 frequent spilling overflows. By March 2023 we had 
completed 91 of these investigations, with a further 67 to be completed by  March 2025 . These 
investigations will help to support our storm overflow investment programme in AMP8 and beyond.  

As part of our AMP7 commitments, we are investing £137 million by 2025 in storm overflow spill 
reduction improvements, investigation, and in creased monitoring. We have also committed a 
further £180million of investment into driving reductions to our storm overflow spill frequency by  the 
end of AMP7. This will focus on reducing spill frequency across a number of our storm overflow 
assets target ing a 20% reduction  from the 2021 numbers . This programme of work is still in 
development and any investment in AMP7 will be reflected in future programmes of work for AMP8 
and beyond but is not included within DWMP24 or WINEP related storm overflow submis sions. Any 
improvements made in AMP7 that meet the requirements of the SODRP  will be in addition to the 

https://www.yorkshirewater.com/environment/storm-overflows-and-event-duration-monitoring/
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number of interventions planned for AMP8. This may  mean that for a small number of storm 
overflow assets , these will be completed in AMP7 and replaced i n AMP8 with interventions brought 
forward from AMP9. This will be subject to agreement with the Environment Agency , with any 
changes  reflected in cycle 2 of the DWMP.  

Before the end of AMP 7, we will also have increased the storm tank capacity at 50 of our larger 
wastewater treatment works. This will mean that we will be able to store an average of 29% more 
stormwater on these sites, instead of it being discharged  to the environment in heavy rainfall.   

In AMP7 we installed 58 solar - powered cameras  on key sto rm overflow  locations  with a focus on the 
river Wharfe. This trial was part of our Dynamic Asset Maintenance transformation programme. 
These cameras allowed us to quickly assess the performance of our assets and mobilise our 
response more effectively and s upport the telemetry information we already receive from these 
assets. However, the decision has been made not to go ahead with scaling up this pilot to the wider 
business. Throughout the pilot, the cameras encountered a lot more wear and tear from floodin g 
and vandalism than we anticipated. The attrition rate was higher than anticipated meaning this 
̡̠̥̠̟̚ ̤̚ ̟̠ ̝̠̟̘̖̣ ̧̝̖̒̓̚˟ ̖̈ ̤̥̝̝̚ ̧̙̖̒ ̥̙̖ ˢ˨ ̞̖̣̤̔̒̒ ̟̤̥̝̝̖̒̚̕ ̥̒ Ю̧̥̖̒̔̚Я ̤̥̖̤̚ ̨̙̙̔̚ ̨̝̝̚ ̖̓ ̝̖̗̥ ̟̚ 
place and will continue to be used to enhance our op erational response.   

3.3  The Environment Act, Storm Overflow Discharge Reduction Plan & WINEP  

The sewer system was constructed over the past century. Since then, increased rainfall , climate 
change , population growth and urban creep has put real pressure on sewer capacity. Society's 
expectations of the environment have also changed. A combination of these factors mean s that the 
future of combined sewer system s and the operation of associated  storm overflows needs to be 
adapted to meet existing soc ial expectations . 

A Defra  taskforce was established on storm overflows in August 2020 and the Environment Act 2021 
contains new duties on government and water companies  ̥̠ б̤̖̦̣̖̔ ̒ ̡̧̣̠̘̣̖̤̤̖̚ ̣̖̦̥̠̟̔̕̚ ̟̚ ̥̙̖ 
adverse impact of discharges from storm overf ̨̝̠̤в˟  

The government published a consultation on the Storm Overflow Discharge Reduction Plan 2 at the 
end of March 2022  and following the consultation p eriod the government published its final Storm 
Overflow Discharge Reduction plan 3 on the 26  August 2022. The Environment Act means that the 
targets set out in the SODRP are legally binding and will require Water Companies to deliver the 
largest infrastruc ture programme in water company history.  

The SODRP aggregates the requirements into three target areas:  

1. Protecting the environment:  

Headline target: Water companies will only be permitted to discharge from a storm overflow where 
they can demonstrate tha t there is no local adverse ecological impact. Sub - targets:  

The headline target must be achieved for most (at least 75%) of storm overflows discharging in or 
close to high priority sites (as defined in Annex 1) by 2035. It must be achieved for all (100%) storm 
overflows discharging in or close to high priority sites by 2045. Water companies must achieve this 
target for all remaining storm overflows sites by 2050.  

Annex 1 -  ˵̖̗̟̟̘̚̚ Ю˹̘̙̚ ̣̠̣̥̪́̚̚Я ̤̥̖̤̚˫ ˹̘̙̚ ̡̣̠̣̥̪̚̚ ̤̥̖̤̚ ̟̝̦̖̔̚̕ ̥̖̤̄̚ ̠̗ ̡̖̝̄̔̒̚ Scientific Interest 
(SSSIs), Special Areas of Conservation (SAC), Urban Wastewater Treatment Regulations sensitive 
areas, chalk streams and waters currently failing our ecological standards due to storm overflows . 

2. Protecting public health in designated bat hing waters  

 
2 https://consult.defra.gov.uk/water - industry/storm - overflows - discharge - reduction - plan/  
3 https://www.gov.uk/government/publications/storm - overflows - discharge - reduction - plan  

https://consult.defra.gov.uk/water-industry/storm-overflows-discharge-reduction-plan/
https://consult.defra.gov.uk/water-industry/storm-overflows-discharge-reduction-plan/
https://www.gov.uk/government/publications/storm-overflows-discharge-reduction-plan
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Headline Target: Water companies must significantly reduce harmful pathogens from storm 
overflows discharging into and near designated bathing waters, by either: applying disinfection; or 
reducing the frequency of discharges to meet Environment  Agency spill standards by 2035.  

3. Ensuring storm overflows operate only in unusually heavy rainfall events  

Headline Target: Storm overflows will not be permitted to discharge above an average of 10 rainfall 
events per year by 2050.  

Screening Requirements f or storm overflows water companies will be required to ensure all storm 
overflows have screening controls.  

The report also contains the below requirements for water companies:  

1. Water companies must comply with all their existing regulatory obligations and d uties, 
including permits issued by the Environment Agency.  

2. The Government expects water companies to have maps of their sewer networks and 
understand where properties with separate rainwater pipes are connected to their 
combined sewer network.  

3. Water companies will clearly set out how they will meet their storm ove rflow targets in 
their Drainage and Wastewater Management Plans.  

4. In developing the best solutions, water companies should base their decisions on robust 
evidence and explore ways in which they can maximise wider benefits where solutions 
can address multip le issues, delivering best value for people and the environment  

5. We expect water companies to achieve year on year reductions in the amount of surface 
water that is connected to their combined sewer network.  

6. We expect water companies to prioritise a natural  capital approach, considering carbon 
reduction and biodiversity net gain, as well as catchment level and nature - based 
solutions in their planning.  

7. We expect water companies to consider treatment of sewage discharges as an 
alternative solution where approp riate.  

The details for each target area were published by the EA in the WINEP driver guidance in 2022 and is 
summarised below in Table 2. Additional c larity within the WINEP driver guidance states:  

¶ 12/24 hour counting shall be applied for all spills Ь no discounting spills  

¶ bathing waters discharge direct or less than 1km upstream in hydraulic continuity  

¶ 6mm screen 1 in 5 - year spill flow rate  

We do not have any designated shellfish water s in the Yorkshire region,  so these drivers have not 
been included in the summary.  

A priority site is defined and agreed with the EA in line with the below guidance in Figure 7: 



 

Yorkshire Water                        Page 18 of 225 
DWMP24  

Figure 7: Priority site definition  

 
Source : PR24 WINEP driver guidance Ь storm overflow reductions  

The driver guidance sets out the  definitions relating to inland and coast al  designated bathing sites 
seen in Figure 8 . We have one designated  inland  bathing site at Ilkley, and two proposed inland 
bathing sites  where designations have been sought , see Section 3.5.  

Figure 8: Bathing waters classification for storm overflows  

 
Source : PR24 WINEP driver guidance Ь storm overflow reductions  

Table 2: PR24 WINEP Driver Guidance Storm Overflow Reductions & Environment Act Continuous 
Water Quality Monitoring  

Driver  Description  Obligation Date  

EnvAct_INV4  Investigations to reduce storm overflow 
spills to protect the Environment so that 
they have no local adverse ecological 
impact  

Investigations into storm overflows that will 
have an EnvAct_IMP2 scheme in PR24 or PR29.  
Investigations to inform PR24 EnvAct_IMP2 
schemes should be completed by 30 April 
2027.  
Other investigations should conclude by 30 
April 2 027. 

EnvAct_IMP2  Improvements to reduce storm 
overflows spills to protect the 
Environment so that they have no local 
adverse ecological impact.  

WaSCs (Water and Sewerage Companies) 
should include this driver for PR24 as early 
contribution to building their programme to 
achieve the Defra consulted target dates to 
achieve no local adverse ecological impact of:  
ж ˨˦˖˜ ̤̥̠̣̞ ̧̨̠̖̣̗̝̠̤ ̤̙̣̘̟̘̔̒̕̚̚ ̟̚ ̠̣ ̝̠̤̖̔ 
to high priority sites by 20 35.  
ж ˢˡˡ˖ ̧̨̠̖̣̗̝̠̤ ̤̙̣̘̟̘̔̒̕̚̚ ̟̚ ̠̣ ̝̠̤̖̔ ̥̠ 
high priority sites by 2045.  
ж ̝̝̒ ̣̖̞̟̟̘̒̚̚ ̤̥̠̣̞ ̧̨̠̖̣̗̝̠ ̤̥̖̤̚ ̪̓ ˣˡ˦ˡ˟  
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Table 2: PR24 WINEP Driver Guidance Storm Overflow Reductions & Environment Act Continuous 
Water Quality Monitoring  

EnvAct_IMP3  Improvements to reduce storm 
overflows that spill to designated 
bathing waters to protect public health.  

WaSCs should  profile this driver over PR24 and 
PR29 and include this driver for PR24 at their 
own discretion as early contribution to 
building their programme to achieve the Defra 
consulted target date of 2035.  
Newly designated, bathing waters at poor 
status and stor m overflows previously 
improved but not meeting current design 
objectives should be prioritised for PR24 at 
WaSC discretion.  

EnvAct_IMP4  Improvements to reduce storm 
overflows spills so that they do not 
discharge above an average of 10 
rainfall events per year by 2050.  

WaSCs should include this driver for PR24 to 
achieve the target of at least:  
ǒ 38% of high priority storm overflows by 2030 
and  
ǒ 14% of the total stock of their storm overflows 
by 2030  

EnvAct_IMP5  Improvements to reduce storm 
overflow aesthetic impac ts by 
installation of screens.  

WaSCs should include this driver for PR24 
where the storm overflow qualifies and has 
another improvement driver assigned for 
PR24.  

EnvAct_INV1  Estuarine: Investigation/pilots to assess 
site suitability for continuous wate r 
quality monitoring of the receiving 
environment to assess any impact 
from storm overflows and wastewater 
treatment works discharge outlets.  
To include assessment of appropriate 
siting and monitoring parameters.  

All Sites: 30 April 2027  
Investigations/ pilots at High Priority Sites to 
inform PR24 EnvAct_MON1 schemes should be 
delivered early in the PR24 timeframe as 
installation will be required by 31 March 2030  
Investigations/pilots at non - high priority site 
must conclude by 30 April 2027 to inform PR2 9 
planning  

EnvAct_MON1  Estuarine: Installation of continuous 
water quality monitoring of the 
receiving environment to assess any 
impact from storm overflows and 
wastewater treatment works discharge 
outlets.  
To include ability to assess ecological 
harm.  

High Priority Sites: 31 March 2030  
Installation should be phased over the period 
2025 - 2030  
All other sites: 31 March 2035  
Installation should be phased over the period 
2030 - 2035  

EnvAct_INV2  Inland complex: Investigation/pilots to 
assess site suitability for continuous 
water  quality monitoring of the 
receiving environment to assess any 
impact from storm overflows and 
wastewater treatment works discharge 
outlets.  
To include assessment of appropriate 
siting and monitoring parameters.  

All sites: 30 April 2027  
Investigations at both high priority and non -
high priority sites must conclude by 30 April 
2027 to inform PR29 planning  
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Table 2: PR24 WINEP Driver Guidance Storm Overflow Reductions & Environment Act Continuous 
Water Quality Monitoring  

EnvAct_MON2  Inland complex: Installation of 
continuous water quality monitoring of 
the receiving environment to assess 
any impact from storm overflows and 
wastewater treatment works discharge 
outlets.  
To include ability to assess ecological 
harm.  

31 March 2035  

EnvAct_INV3  Coastal: Investigation/pilots to assess 
site suitability for continuous water 
quality monitoring of the receiving 
environment to assess any impact 
from storm overflows and wastewater 
treatment works discharge outlets.  
To include assessment of ap propriate 
siting and monitoring parameters.  

All sites: 30 April 2027  
Investigations at both high priority and non -
high priority site must conclude by 30 April 
2027 to inform PR29 planning  

EnvAct_MON3  Coastal: Installation of continuous 
water quality monitoring of the 
receiving environment to assess any 
impact from storm overflows and 
wastewater treatment works discharge 
outlets.  
To include ability to assess ecological 
harm.  

31 March 2035  

EnvAct_MON 4  Inland watercourses: Installation of 
continuous water quality monitoring of 
the receiving watercourse upstream 
and downstream of storm overflows 
and wastewater treatment works 
discharge outlets.  
To include ability to assess ecological 
harm.  

High Prior ity Sites: 31 March 2030  
Installation should be phased over the period 
2025 - 2030  
All other sites: 31 March 2035  
Installation should be phased over the period 
2030 - 2035  

EnvAct_MON5  Develop and implement the ability to 
publish continuous water quality 
monitoring data in near - real time in a 
standardised format  

31 March 2027  

Source : PR24 WINEP driver guidance -  Environment Act Continuous Water Quality Monitoring  

There is currently no confirmed definition of the requirements of EnvAct_MON2, 3 & 4 and no clear 
process by which to establish no local adverse ecological harm impact or the investigations 
process required to define this. We have not published any costings in the final DWMP or associated 
data tables relating to the delivery of no local adverse ecological harm impact. This will be updated 
in cycle 2  for DWMP29 to be published in 2027 . We have included within the final DWMP24 lump sum 
costs relating to EnvAct_Inv 4 to inform EnvAct_Imp 2 for AMP9 and beyond and also lump sum costs 
for EnvAct_Mon1 - 5 and associated investigations .  



 

Yorkshire Water                        Page 21 of 225 
DWMP24  

3.4  DWMP and storm overflows: Investment PR24 and beyond  

A healthy and resilient natural environment is v ital if we are to address the biodiversity crisis 
(Dasgupta review  20214) and mitigate the impacts of climate change. It is widely acknowledged that 
giving people the opportunity to enjoy time outdoors in the natural environment has significant 
benefits for health and wellbeing.  

We recognise that as a water company, we have a  key part to play in helping to improve river water 
quality for people and wildlife. At YW we are working towards delivering ЮA thriving Yorkshire. Right for 
customers. Right for the environment .Я ˲̟̕ ̨̖ ̤̙̣̖̒ ̥̙̖ ̧̘̠̖̣̟̞̖̟̥Я̤ ̞̥̠̟̒̓̚̚ ̗̠̣ ̒ ̤̘̟̗̟̥̔̒̚̚̚ 
reduction in the use of storm overflows.  We recognise that achieving the step change in storm 
overflow performance that is required will not be easy. We are committed to playing our part but  
recognise that river health is not solely the responsibility of wat er companies, with other sectors 
such as agriculture and transport having a significant role to pl ay.  

DWMP24 has required significant hydraulic modelling undertaken within the 5 - year DWMP cycle. 91% 
of our priority storm overflows are located within our promote catchments , discussed in Section 10.5. 
85% of all our storm overflow assets are within our promote catchments. For draft , we costed 
improvements based only  on those storm overflows within catchments triggering through to the 
BRAVA stage following RBCS. Based on the new SODRP and our consultation feedback , our approach 
has been  to include costs and solutions for all storm overflow assets within the final DWMP 24. Where 
we have a model,  we have used this to provide a notional solution and cost , and where we do not 
have models that cover an overflow we have used an extrapolated cost. We cover this in more 
detail in Sections  10.7 and 11.  

The SODRP sets out clear milestones to achieve improvements and meet targets for the priority 
overflows and the non - priority overflow asset base. These are detailed in Table 3 below. We have set 
out our plan to meet these requirements. Our WINEP submission for AMP8 covers 211 storm overflow 
assets for investment and is predominately made up of priority and inland and coastal bathing 
overflows. We are investing in assets impacting the inland bathing water at Ilkley and  focusing 
investment on two proposed bathing water designations at Wetherby & Knaresborough.  In our 
WINEP24 submission to the EA, we included interventions to meet the inland bathing water 
requirements for storm overflows at these locations. This will be reviewed in line with WINEP24 fin al 
agreements with the EA. remains subject to finalisation and confirmation by the EA.  

Table 3:Storm overflow discharge reduction plan t argets  

AMP AMP8  AMP9  AMP10 AMP11 AMP12 

Year  2030  2035  2040  2045  2050  

% of high priority site 
storm overflows improved  38% 75% 87% 100% 100% 

% of bathing water sites 
improved   100%    

% of total storm overflows 
improved  14% 28% 52% 76% 100% 

Source: https://www.gov.uk/government/publications/storm - overflows - discharge - reduction - plan  

We have set out our long - term plan to meet these requirements. Our short - term plan, WINEP 
submission for AMP8, for the regulatory period 2025 - 2030  is detailed above . Our medium - term  
AMP9 investment plan for the regulatory period 2030 - 2035, focuses on any remaining coastal 
bathing assets and high priority sites and we will be looking to incorporate the outcomes of the no 
local ecological harm investigations into this plan in cycle 2. Our longer - term plan across AMPs10 - 12 

 
4 https://www.gov. uk/government/publications/final - report - the - economics - of - biodiversity - the - dasgupta - review  

https://www.gov.uk/government/publications/final-report-the-economics-of-biodiversity-the-dasgupta-review
https://www.gov.uk/government/publications/storm-overflows-discharge-reduction-plan
https://www.gov.uk/government/publications/final-report-the-economics-of-biodiversity-the-dasgupta-review
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for the regulatory periods spanning 2035 - 2050 is to complete the priority sites and address all 
assets requiring intervention: That is to meet the requirements and installation of screens to ensure 
all assets have a co mpliant screen by 2050. This plan is also reflected in the Ofwat LTDS (Long Term 
Delivery Strategy) data tables that will accompany the PR24 business plan submission. We will work 
to enhance our SODRP in future AMPs and through future cycles of the DWMP as  we build on 
learnings from delivering blue - green interventions and continue to grow and embed our 
partnerships, to allow optimal delivery of the plan. We have added a company ambition to our 
overflow delivery plan: We will aim to achieve 20% of our AMP8 o verflows delivered with a blue - green  
infrastructure components to the solution. This increases in AMP9 and subsequent AMPs to 50% of 
solutions delivered with a blue - green  infrastructure components  to the  solution each AMP. See 
Section 3.4.1 below , which describes how we are monitoring our surface water removal and some 
case studies on blue - green approaches.  

Two different delivery scenarios have been developed for implementing improvements to storm 
overflows in the DWMP24:  

¶ Reduce + Enhance:  Adopt blue - green solutions to manage and reduce the amount of 
rainfall entering our network to reduce our levels of risk (e.g. , through the use of blue -
green infras tructure and nature - based solutions or Sustainable Drainage Systems (SuDS) 
which look to manage flow in a cost - effective way whilst benefitting the environment and 
surrounding communities), then utilise traditional grey infrastructure solutions to meet 
the  target if necessary.  

¶ Enhance : ˺̟̣̖̤̖̔̒ ̥̙̖ ̡̥̪̔̒̒̔̚ ̠̗ ̠̦̣ ̨̟̖̥̠̣̜ ̥̙̣̠̦̘̙ ̥̣̥̠̟̝̒̒̕̚̚ Ю̘̣̖̪Я ̤̠̝̦̥̠̟̤̚˝ ̚˟̖˟, 
building bigger pipes, storage tanks and upgrading our existing assets.   

See Section 4.4 and Section 10.7.3.4 for details on Level  4 storm overflows and approach to solution 
development.  

Our submission for WINEP EnvAct drivers for AMP8 consists of an £800 million programme tackling 
211 storm overflo ws across the region, as seen in Figure 9 below. These are predominately high 
priority sites as defined by the EA, alongside a number of proposed and a ctual inland and coastal 
bathing assets. Our AMP8 investigation for the EnvAct_INV4 driver will target 691 storm overflow 
assets: These are investigations to reduce storm overflow spills to protect the environment so that 
they have no local adverse ecologi cal impact. These are predominantly on high priority sites, to 
allow for AMP9 and beyond scheme definition on number of spills per overflow to achieve the no 
local ecological harm targets. Costs submitted for EnvAct_INV4 investigations are forecast £73 
mil lion for AMP8. Costs for storm overflow monitor installations, EnvAct_Mon1 - 4 are forecast £391 
million split over AMP8  and AMP 9 for delivery.  These costs remain subject to change, pending 
finalised methodologies and guidance for these components.  
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Figure 9: AMP8 WINEP storm overflow plan  

 
 
3.4.1 Surface w ater m anagement  and blue - green solutions  
In AMP7, YW set up a bespoke Surface Water Management performance commitment . The purpose 
of this was to incentiv ise  and encourage implementation of a greater number of blue - green 
solutions by reporting the number of hectares of surface water run - off removed or reduced from the 
public sewer network due to blue - green infrastructure  or surface water disconnections. Surface 
water management has multiple benefits, for our customers, the environment and for our own 
operations. As well as improvements to capacity - related service performance such as flooding and 
pollution, there are also social and human benefits: This includes adopting of natural capital 
interventions, such as improving amenity values, property prices, biodiversity, health, wellbeing and 
recreation, as well as financial capital benefits to us in terms of the avoided energ y (and associated 
carbon) use. This performance commitment aims to make use of natural capital to increase social 
capital by creating better places to live , work and visit.  

The performance commitment refers to three intervention types:  

¶ blue - green infrastru cture (natural capital) options to mimic the natural water cycle  
¶ blue - green infrastructure to slow the flow of surface water into our network to maximise 

the capacity of our network during storms  
¶ disconnection uses underground pipes (manufactured capital) to take surface water 

straight to receiving water courses.  

Living with Water (L WW) in Hull and East Riding,  is our flagship blue - green partnership, as described 
in Section 5.2.1 and in Appendix 1.2. The aim  of the LWW blue - green plan for Hull is to remove surfa ce 
water from the sewer network using blue - green solutions. This P erformance Commitment  will not 
exist in AMP8, but we will seek to report and track our blue - green interventions and ensure we are 
complying with our company ambition to deliver blue - green so lutions.  
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Below are two examples of how we are utilising blue - green solutions to deliver outcomes relating to 
storm overflows and WwTW compliance issues and shows our commitment to deliver blue - green 
solutions, take on learnings and deliver more blue - green  solutions like this over the coming AMPs.  

We have undertaken a wetland full scale trial at our WwTW in Clifton, see Figure 11 below. Clifton is a  
small descriptive wastewater treatment site with a population equivalent of 180. The site was part of 
the PR19 water framework directive (WFD) driver to deliver a 4mg/l ph osphorus target. This forms the 
first OTA (Operational Technical Agreement) to be developed with the EA and allows performance of 
̥̙̖ ̨̖̥̝̟̒̕ ̥̠ ̖̓ ̞̠̟̥̠̣̖̚̕ ̟̒̕ ̞̟̘̖̒̒̕ ̦̟̥̝̚ ˣˡˣ˩˟ ˺̥Я̤ ̥̙̖ ̗̣̤̥̚ ̟̥̖̘̣̥̖̒̚̕ ̠̟̤̥̣̦̥̖̔̔̕ ̨̖̥̝̟̒̕ 
(conceptual diagram as seen below  in Figure 10) to be constructed and is seeing good levels of P 
removal. As a proof - of - concept solution, these positive results are promising for  the future of similar 
solutions elsewhere in the region. The site has over 24 ,000 plants of  25 different species, which cover 
3000m 2 of constructed wetland, made up of five  ponds.  

Figure 10: Integrated constructed w etland  

  
Source:  Via YW  

Figure 11: Clifton w etland  

  
Roundhay Park Lane CSO , in Leeds, ha s had  a surface water separation  and SuDS scheme 
constructed in AMP7. This was to deal with a river water quality issue  identified from a UPM (Urban 
Pollution Management) study. Modelling revealed that the existing sewer had some capacity 
headroom . This was maximised as part of the scheme , wi th a new throttle installed to hold flows 
back and  reduce  spill s from the CSO in smaller, more frequent events. Infiltration strip SuDS and 
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highways water separation were also constructed , to ensure flood risk was  not increase d  from the 
sewer system . Compensatory flood defence s were  constructed along the receiving watercourse to 
ensure that flood risk did not increase from the stream. The street with the planted SuDS , seen below 
in Figure 12 saw  an increase in green permeable area and local people have an increased amenity 
from the planting schemes. Local wildlife also benefited from the creation of this new habitat.  

Figure 12: Rain gardens at Roundhay  

  

3.5  Ilkley Inland Bathing Water  

̙̖̅ ̧̣̖̣̚ ̙̣̗̖̈̒ ̟̚ ˺̝̜̝̖̪ ̖̞̖̓̔̒ ̥̙̖ ̆˼Я̤ ̗̣̤̥̚ ̧̣̖̣̟̖̚̚ ̥̙̟̘̓̒̚ ̨̥̖̣̒ ̟̚ ˵̖̖̞̖̣̔̓ ˣˡˣˡ˟ ̙̖̅ ̧̣̖̣̚ 
̨̤̒ ̖̤̘̟̥̖̒̕̚̕˝ Ю̙̣̗̖̈̒ ̥̒ ˴̨̣̠̞̙̖̖̝˝ ˺̝̜̝̖̪Я ̨̥̙̚ ̒ ̡̤̞̝̖̒ ̡̠̟̥̚ located upstream of Ilkley WwTW. 
The upstream catchment, starting in the Yorkshire Dales National Park is predominantly rural with 
several smaller settlements. There are 12 public WwTWs and 16 storm overflows within the upstream 
catchment.  Images below sho w the bathing water location and assets , Figure 13, Figure 14 and 
Figure 15.  

Figure 13: Ilkley inland bathing beach  
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Figure 14: YW assets on the river Wharfe  

 
Source : Ilkley Bathing Water Public Report S tantec  April 2022  

Figure 15: YW assets  around Ilkley bathing beach   

 
Source : Ilkley Bathing Water Public Report Stantec  April 2022  
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Following designation, in the 2021 bathing water season we began an interim digital modelling study 
to understand the impact from our assets on the bathing water quality. The model uses bacteria 
sample data, rainfall, river velocity data and continuous riv er water quality data to understand the 
baseline bathing water quality. The study found a level of background bacteria in the river Wharfe, 
which can in part be attributed to upstream wastewater treatment works as well as diffuse sources 
including agricult ure. During wetter weather, an immediate peak in the bacteria was identified 
which could be attributed to storm overflows within the vicinity. This is followed by a further 
prolonged period of poorer bathing water quality as both upstream storm overflows a nd diffuse 
sources in the upper catchment travel down the catchment. This can be seen in Figure 16 and Figure 
17 below.  

Figure 16: Conceptual model of issues at Ilkley bathing waters in dry weather  

 
Source Ь Stantec/YW report Ь Ilkley bathing water public report April 2022 

Figure 17: conceptual model of issues at Ilkley bathing waters in wet weather  

 
Source Ь Stantec/YW report Ь Ilkley bathing water public report April 2022  
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̟̖̄̔̚ ̥̤̚ ̖̤̘̟̥̠̟̒̕̚̚˝ ̥̙̖ Ю̙̣̗̖̈̒ ̥̒ ˴̨̣̠̞̙̖̖̝˝ ˺̝̜̝̖̪Я ̙̤̒ ̖̖̟̓ ̝̤̤̗̖̔̒̚̚̕ ̤̒ Ю̠̠̣́Я ̨̗̠̝̝̠̟̘̚ ̠̥̙̓ 
the 2021 and 2022 bathing water season. We have commenced work in the catchment to invest up 
to £13 million including:    

¶ Misconnection surveys within the immediate catchment to identify where foul 
drainage connections may ha ve been connected to surface water assets which 
drain to the river . 

¶ Upgrading the screen at Rivadale View storm overflow to reduce the impact of 
aesthetics on the bathing water  Figure 18. 

¶ Working in partnership with the Environment Agency and Yorkshire Dales Rivers Trust 
(YDRT) on the iWharfe project to increase engagement within the catchment, 
focussed on increasing catchmen t understanding and engaging with agriculture, 
carrying out walkovers to identify areas on the Wharfe for future management and 
engaging with farmers and landowners to help improve water quality.    

¶ Significant infrastructure work to create a transfer sewer  to reduce the number and 
volume of discharges from Rivadale View storm overflow using trenchless 
technologies to minimise disruption to the local community.  

¶ Upstream disinfection at three WWTWs upstream  of Ilkley on the river Wharfe . 

Figure 18: Upgraded screens and panel at Rivadale View Storm Overflow   

  
 
We have included within our WINEP and PR24 submissions investigations and improvements to 
continue to improve the water quality on the river Wharfe. Delivery of t hese interventions will be 
subject to finalisation of the WINEP24 programme with the EA.  

3.5.1 Future inland bathing designations  -  Knaresborough & Wetherby/Boston Spa  
As part of our WINEP submission we have included work to bring assets in and around a number o f 
potential new inland bathing water designations up to SODRP targets. Whilst these do not have a 
formal designation , they have active campaigns to achieve a bathing water designation.  Learning 
from Ilkley that has highlighted that from a ̤̥̜̖̙̠̝̖̣̒̕Я̤ perspective, the 5 - year cycles in which the 
water industry operates are too slow.  For this reason, we have included the requirements for active 
potential designations in our WINEP24 proposals.  These remain subject to agreement with the EA. A 
suitable me chanism will be included in our PR24 business plan submission to protect customers 
from paying for activity that would not be required if  future inland designations do not occur at 
these locations . Equally, we would look to Ofwat to agree a funding mechani sm i n AMP8, should any 
additional inland designations be made  beyond these two identified locations,  so that investment is 
not delayed until WINEP29.  

We will monitor and work with other groups and organisations who are looking to promote inland 
bathing wat ers within the Yorkshire region to continue to promote funding and to prioritise these 
overflows in our overall plan.  
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4.  Planning areas  

4.1 Level 1: Yorkshire  

Our Level 1 area represents our overarching plan for Yorkshire based on our wastewater boundary  as 
show n in Figure 19. Level 1 is our high - level strategic output and outlines our approach to 
maintaining and improving a resilient wastewater system for Yorkshire. Our ope rational boundaries 
are different for DWMP and  WRMP as they are based on different networks and billing areas . 
Additionally, we have some cross over with Northumbrian, U nited Utilities  and  Severn Trent where 
customers may receive a bill for wastewater services from one provider and a drinking water bill 
from another.  

Figure 19: Level 1 Yorkshire Wastewater Boundary  

 

Yorkshire is a beautiful and diverse region, comp rising of small rural villages through to large urban 
and industrial areas. All with varying topographies and weather systems , from wet and windy along 
the Pennines in the west of the region to flat lowland coastal plains in the east. We have a mixture of 
house types with a tendency towards cellared properties. The type of drainage system within each 
area depends on the age and location of the sewer and the style of housing it was installed to drain 
resulting in a sewer network that is a mixture of foul wat er, surface water or combined systems.  

M̟̪̒ ̠̗ ̠̣̜̤̙̣̖̊̚Я̤ ̨̥̠̟̤ ̟̒̕ ̥̖̤̔̚̚ are built on rivers which have been historically straightened, 
diverted , or canalised to harness the power of water for use in the mills , or culverted  to allow the  
expansion of th e urban area or to conceal the polluted waterway . The river Sheaf for example, runs 
unseen beneath much of Sheffield. After significant investment and supporting legislation in recent 
years, our rivers are cleaner than they have ever been  since the industr ial revolution . This has 
enabled keystone species such as otters  to return  to our region  and salmon to  inhabit  the rivers of 
our former industrial towns  such as salmon now being present within the river Sheaf in Sheffield . And 
in response to increased nati onal interest in safeguarding our rivers and coasts, the water industry 
will see its biggest environmental programme in AMP8. This will help to contribute towards a step 
change in river health, alongside any action by other key stakeholders in the environment.  

In some places there are entire watercourses still connected into our  wastewater  network along with 
land drainage, indus trial effluent and sewage flows from homes and businesses. Our network also 
varies in age, size, condition, and material. We have Roman sewers beneath York, Victorian redbrick 
tunnels serving Bradford, and modern plastic pipes serving new housing developme nts. The 
average age of our network is around 80 years old , and we spend £30 - 40 million every year to keep 
our 52,000km of sewers and  over  2000  wastewater pumping stations working as they should.  
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Managing our sewer network is a complex task.  

¶ The sewer network is not like the sealed, pressurised, pumped, drinking water distribution 
network  which can be managed more easily . 

¶ The Yorkshire sewer network (like much of the UK) is largely a gravity network with 
minimal pumping network . 

¶ The sewer network is oft en misused and impacted by people flushing wipes, fats, oils , and 
greases down the drain which can cause  blockages  and restrictions in pipe capacity , 
increasing the risk of flooding.  

¶ Rain easily enters the sewer network through drains from roofs , roads , an d other 
impermeable surfaces. T he network has historically been designed to cope with day - to -
day rainfall events up to a 1 in 30 - year event to protect properties from flooding (3.33% 
annual probability). The sewers are not designed for any more intense rai nfall beyond this 
probability . 

During periods of heavy rainfall, storm overflows on the network allow excess rainfall to discharge to 
watercourses  to prevent the sewers from backing up and flooding homes  and businesses . This 
approach to sewer network design has historically allowed us to balance the risks of flooding 
properties with discharging diluted storm flows to the environment.  In addition,  th e mix of geology 
and soil types seen across Yorkshire mean s that  there is little natural infiltration  of surface water , so 
it has also  historically drained to the sewer network.  

However, a combination of increased rainfall linked to climate change, urban creep, population 
growth, and changing public expectations around the acceptability of storm overflows means that 
we need to design, operate , and manage our sewer network differently . This is so that it can 
continue to function effectively in the face of t hese challenges.  

Our DWMP is a significant step forward in how we manage our network and meet these challenges. 
It attempts to model our existing mixture of housing stock, sewer type, and flows and pr edict how it 
will perform in the future given the impact s of additional housing development and a changing 
climate.  

The county of Yorkshire is very diverse from an environmental perspective, and this is highlighted in 
Table 4 below. We have a vast array of critical areas that need environmental protection.  

Table 4 : Biodiversity in Yorkshire  

RAMSAR sites (Wetlands)  3 intersect  

Special Areas of Conservation (SAC)  20 

Special Protection Areas (Birds) (SPA)  10 

Sites of Special Scientific Interest (SSSI)  327 

National Nature Reserves (NNR)  9 and 1 intersects  

Marine Conservation Zone (MCZ)  2 

Areas of Outstanding Natural Beauty (AO NB)  3 and 1 under designation  

National Character Areas (NCA)  21 

 
4.1.1 Biodiversity  
Biodiversity is the variety of life, be that plants, animals, fungi or micro - organisms, as well as the 
communities they form and the habitats in which they live. It is essential for people, providing vital 
services like clean water, carbon storage, underpinning our health and wellbeing and for the intrinsic 
value of species like salmon or kingfisher.  Yorkshire Water relies on thriving, biodiverse catchments 
to allow us to provide our core services.  As a business, we rely on fun ctioning natural ecosystems to 
provide the services we deliver to our customers.  
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Ecosystems with high biodiversity can more efficiently recycle water, oxygen and carbon and 
contain a thriving community of species. Enhancing biodiversity, for example by cre ating farmland 
buffer strips along watercourses, can protect our raw water resources and boost resilience to 
flooding.  For more information on biodiversity policy please see the below link to information on our 
website. https://www.yorkshirewater.com/environment/biodiversity/  

During AMP7 we have worke d closely with our conservation partners to identify how best we can 
play our part in reversing species decline in Yorkshire and restoring and protecting key habitats. 
Through consultation with our external Biodiversity Advisory Group (BAG), we identified that the most 
efficient use of our biodiversity funding would be to help provide long term core staff time to Rivers 
and Wildlife Trusts across the region, to allow them to collect evidence, plan strategies and write 
bids to bring in funding far in excess of our own contributions. Currently we are funding roles such as 
fisheries officers, biosecurity officers, invasive species Local Action Group convenors, agricultural 
officers, catchment partnership officers and a crayfish officer. This has, to date, unloc ked around £5 
million in external funding, as well as resulted in widespread citizen science surveys of our rivers, 
volunteer engagement, habitat creation, data sharing, joint strategic planning and data, all feeding 
into our PR24 submission. Our PR24 plan  specifically includes increased levels of support to our 
catchment partnerships, as well as additional monitoring and resource support to help  Local 
Authorities develop Local Nature Recovery Strategies, together with large scale wetland creation, 
species conservation, fish passage and river restoration programmes.  

In AMP8 and beyond we have an incredible opportunity to benefit biodiversity in Yorkshire, with a 
combination of land management, nature - based solutions, a new OFWAT Common Industry 
Biodiversity Performance Commitment and a proposed £27 million WINEP conservation programme 
being our largest ever investment in biodiversity. Yorkshire Water has worked closely with our 
external BAG to co - create this programme.  

As an example, one  small element of our  PR24 conservation submission includes a commitment to 
maintain the excellent native plant nursery at Nosterfield nature reserve run by the Lower Ure 
Conservation Trust . They  have rescued wetland plants from across North Yorkshire  that regionally 
have almo st become extinct.  And work with horticulturalists to identify effective propagation 
techniques, before growing these on and providing them and design advice to Non - Governmental 
Organisational (NGO) groups across the region. This also helps ensure our own NBS wetland can 
include regionally distinct and rare plants.  Another element is to  include actions such as our support 
to Yorkshire Wildlife Trust  sites such as Wheldrake Ings SSSI on the Derwent, neighbouring our 
Elvington river abstraction . Here, we have  already helped them purchase Nofence grazing collars to 
improve their management regime and also conduct appropriate habitat management to preserve 
the site.  Both actions help develop a more sustainable outcome for biodiversity as well as having 
direct li nks to helping us mitigate the impact of our abstractions and improve water quality of our 
wetlands and rivers.  

At a strategic level, when considering solution options, we have incorporated biodiversity within our 
decision making through our 6 capitals inv estment models, which provide positive natural capital 
values for the change in outcomes provided by nature - based solutions. Biodiversity Net Gain (BNG) 
will be calculated at project level within the subsequent design and delivery stages of our processes 
and becomes a material factor in our option design cost benefit assessments. Our plan has 
considered BNG within the SEA where it is noted that our two principal options provide the potential 
for BNG during reinstatement for any traditional grey infrastructu re, and the potential for long - term 
positive effects on biodiversity within blue - green infrastructure. Fundamentally, it is already difficult 
to achieve 10% BNG on our projects due to the constraints of creating meaningful ecological 
outcomes on our typica l treatment sites. As such we are already working on our rural estate and 
with Local Authority and NGO partners, to offset these impacts through the creation of biodiversity 
credits.  

4.1.2 Groundwater  
Groundwater plays an intrinsic role within the water cycle an d contributes significantly to drinking 
water sources, streams, rivers and wetlands. All groundwater is legally protected under the 
Environmental Permitting Regulations 2016. Wastewater has the potential to impact on groundwater 
quality, particularly where  groundwater is vulnerable to pollution. Within our Drainage and 

https://www.yorkshirewater.com/environment/biodiversity/
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Wastewater Management Plan we have included narrative relating to risks to groundwater to 
ensure we are making every effort to minimise polluting impacts on groundwater resources, 
habitats an d the wider environment.  

Scenarios particularly vulnerable to groundwater pollution and that are high priority in terms of 
groundwater protection for maintenance and improvements include:  

¶ Protected zones  
¶ Discharges/sewerage infrastructure near ephemeral streams  
¶ Storm overf lows to ground or dry ditches.  
¶ Sewerage infrastructure below groundwater level (i.e. water table).  

4.1.2.1 Protected zones  
All groundwater abstracted for potable use is protected by groundwater Source Protection Zones 
(SPZ) defined by  the Environment Agency. SPZ1 is closest to the abstraction point and is the zone of 
greatest risk from discharges to groundwater.  

Where new developments are proposed within a SPZ1 for our groundwater sources we are consulted 
when planning permission is a pplied for. We provide comments to the local authority to protect 
groundwater and the source from the development and may engage with the Environment Agency 
to ensure developers properly mitigate the risk.  

Where development is to proceed in an SPZ1 then w e ask for all new sewerage systems on the 
developments are double lined to prevent leaks and prevent groundwater ingress into the sewer 
network. We promote the use of SuDS for surface water disposal and acknowledge this requires 
careful management to preve nt pollution. A SuDS management train is critical for managing 
discharge quality with the use of swales, basins and shallow infiltration systems providing 
mechanisms for pollution attenuation.  We do not recommend a discharge from a pipe direct to 
soakaway  or using a deep soakaway that significantly shortens the path from surface to 
groundwater. These are not acceptable in areas where groundwater is used for potable supplies, 
especially for public water supplies.  

Safeguard Zones (SgZ) are defined by the En vironment Agency where a source is at particular risk 
from one or more pollutants. Investigations are carried out when a SgZ is defined and the 
contribution of the wastewater network to the risk is assessed.  If the network is a significant factor 
then rec ommendations will be made to manage the risk.  

Another potential area at risk from sewage discharges are groundwater dependant terrestrial 
ecosystem (GWDTE), and also Special Areas of Conservation (SAC) and Special Protection Area 
(SPA), and Sites of Speci al Scientific Interest (SSSI). Most GWDTEs are in areas of low population 
density and so the risk from sewerage is low. If impacts are detected, we would work with the 
relevant authorities to manage the risks.  At this time, we have not been made aware of any SSSI, 
SACs or SPAs effected by sewage infrastructure.  

These areas can be seen in the map below , Figure 20. 
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Figure 20 :Geology map of Yorkshire showing distribution of Source Protection Zones, and 
Groundwater Dependent Terrestrial Ecosystems that are SSSIs  

 
Source: - Via YW 

4.1.2.2 Discharges/sewerage infrastructure near ephemeral streams  

YW have a long - term programme of investigations into discharges in aquifers associated with 
ephemeral streams. Where the investigation shows there is an unacceptable risk, we work with the 
EA to amend the discharge permit to improve the situation or monitoring continues  to ensure there 
is no detrimental impact from the discharge. We have made some minor changes to discharge 
permits but, in most cases, there is no detrimental impact. A diagram of the concept is shown below 
in Figure 21.  
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Figure 21: Conceptual model of WwTW with discharge to ground  

 
Source: via YW  

4.1.2.3 Storm overflows to ground or dry ditches.  
Storm overflow discharges  to ground or dry ditches , including those from wastewater pumping 
stations,  are generally deemed low risk as the effluent is heavily diluted and there is an unsaturated 
zone above the groundwater where the effluent quality will improve due to biological and filtration 
activity in this zone.  

4.1.2.4  Sewerage infrastructure below groundwater level (i.e. water table).  
It is possible to identify areas at risk of groundwater infiltration to sewer. However, this is not a simple 
task as groundwater levels vary both seasonally and wit hin relatively small areas.  Increases in 
groundwater level due to reduction in groundwater abstraction also presents a risk of greater 
infiltration. Leakage from sewers to groundwater is a relatively small risk compared to ingress. The 
costs to seal all e xisting sewer systems does not match the level of risk to groundwater quality.   

4.1.3 Nutrient neutrality  
̙̖̣̖̅ ̤̚ ̦̣̣̖̟̥̝̪̔ ̠̟̖ ̖̤̘̟̥̖̒̕̚̕ Ю̟̦̥̣̖̟̥̚ ̧̖̒̔̕̚ ̣̖̒̒Я ̨̥̙̟̚̚ ̥̙̖ ̠̣̜̤̙̣̖̊̚ ̥̖̣̈̒ ̣̖̘̠̟̚˝ ̥̙̖ 
Hornsea Mere. We do not have any impact to Hornsea Mere. We will continue to work to the latest 
designations in respect of potential nutrient neutrality risks.  The SEA consultation responses contains 
references to the Diffuse Water Pollution Plans, including the River Derwent, Hornsea Mere and 
Malham Tarn which have been particularly impacted by high Phosphate levels. We have considered 
the conclusions of the referenced reports and it is not apparent that YW owned assets are the 
cause, nor do they contribute to the issues identified at Malham or Hornsea. Wo rk that was carried 
out has reduced the risk on the river Derwent as identified within the report. We will continue to 
support diffuse water pollution plans where actions are applicable to YW.  

4.1.4 Net Zero  
Yorkshire Water joined with other companies in the sec tor to set a target to achieve net zero carbon 
emissions for our operational (scope 1 and 2 emissions under the Greenhouse Gas Protocol) by 
2030. We have been progressing this target via various pathways; procurement of renewable 
energy (electricity and ga s), transition of our fleet vehicles to electric for light commercial vehicles 
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and cars, and fuel switching to low carbon fuels for heavy goods vehicles and plant, increasing our 
energy efficiency and self - generation (solar, biogas, hydro and wind), and de ploying innovative 
technologies to reduce our hard to abate process emissions. We have been making positive 
reductions despite continued growth in the population we serve, changes to our compliance 
requirements that increase our emissions from both potable  and wastewater treatment works and 
increases to process emission factors driven by increased international understanding of the 
related science.  

̖̈ ̣̖̒ ̦̣̣̖̟̥̝̪̔ ̤̖̥̥̟̘̚ ̠̦̥ ̠̦̣ ̥̣̟̤̥̠̟̒̚̚ ̡̨̥̙̪̒̒ ̝̘̟̖̒̚̕ ̥̠ ̥̙̖ ̆˼ ˸̧̠̖̣̟̞̖̟̥Я̤ ˣˡ˦ˡ ̟̖̥ ̫̖̣̠ 
target, addre ssing all scopes of emissions Ь this continues work we have been doing in our capital 
development and procurement to drive down embedded (scope 3) emissions. Our capital 
programme is on track to deliver our 5 - year target from 2020- 2025 to reduce embedded e missions 
by 23%. As a large landholder across Yorkshire,  we are also working to enhance the natural 
environment and find ways to sequester carbon. We have various woodland schemes completed 
and underway, and large - scale peatland restoration projects. We ar e also working with other 
stakeholders and partners in our catchment to find ways to help them lock in carbon in soil and 
grassland as part of our wider carbon contribution.  

4.1.5 EA Humber River Basin District  
Our L̖ ̧̖̝ ˢ ̣̖̘̠̟̚ ̤̚ ̠̟̥̟̖̔̒̚̕ ̨̥̙̟̚̚ ̥̙̖ ˶˲Я̤ Humber River Basin District  (RBD). This can be seen 
below in Figure 22. The EA utilise these river basin districts  to develop River Basin Management P lans 
(RBMP) which have a core aim of protecting and improving the quality of the water environment. In 
Figure 23 you can see the entire Humber basin r iver structure including the key rivers within our Level 
1 area.  

Figure 22: Humber RBD  location  

 

Source: Environment  Agency 5 

 
5 https://consult.environment - agency.gov.uk/fcrm/draft - second - cycle - flood - risk - management - plans/  

https://consult.environment-agency.gov.uk/fcrm/draft-second-cycle-flood-risk-management-plans/
https://consult.environment-agency.gov.uk/fcrm/draft-second-cycle-flood-risk-management-plans/
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Figure 23: Key features of the Humber RBD  

 

Source : Environment Agency 6  

4.2  Level 2 : Strategic Planning Areas  

We have divided Yorkshire into 17 Strategic Planning Areas (SPA s) which are generally aligned with 
the EA river basins alongside four  urban areas (Hull, Leeds, Sheffield , and York). Each SPA consists of 
several individual catchments . These have been  aggregated together so that stakeholders and 
customers can understand our plan at both local and regional levels. They can be seen below in  
Figure 24. 

 
6
 https://www.gov.uk/government/collections/draft - river - basin - management - plans - 2021#humber - rbd  

https://www.gov.uk/government/collections/draft-river-basin-management-plans-2021#humber-rbd
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Figure 24 : Level 2 SPAs  

 

Table 5 highlights all ou r Level 2 areas  and the type of area that they cover . It also presents the 
number of Level 3 catchments within  each SPA and how many  of these catchments were then 
subjected to the Baseline Risk and Vulnerability Assessment (BRAVA) process (described in Section 
10.3) . 

Table 5: Level 2 SPA details  

Level 2 SPA  Area description   
Number  of Level  3 

catchments  

Number  of Level  
3 BRAVA 

catchments  
Calder   Urban   38 17 

Colne & Holme Valleys  Rural, small towns and villages  8 4 

Dearne  Urban areas, larger towns and some rural areas  50  27 

Derwent & Rye  Rural, small towns and villages  68  27 

Esk & Coast  Rural, coastal towns and bathing beaches  22 15 
Holderness Coast 
(Gypsey Race)  

Rural, coastal towns and bathing beaches  75 40  

Hull  Urban  2 2 

Leeds  Urban  1 1 

Lower Aire  Urban areas, larger towns and some rural areas  12 11 
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Table 5: Level 2 SPA details  

Level 2 SPA  Area description   
Number  of Level  3 

catchments  

Number  of Level  
3 BRAVA 

catchments  
Lower Dales  Rural, small towns and villages  53 32 

Lower Don  Urban areas, larger towns , and some rural areas  34 28 

Lower Ouse  Rural, small towns and villages  15 12 

Rother & Doe Lea  Urban areas, larger towns , and some rural areas  23 13 

Sheffield  Urban  9 2 

Upper Aire  Rural, small towns and villages  28 17 

Upper Dales  Rural, small towns and villages  159 77 

York  Urban  20 10 

Total   617 335  
 
The SPAs represent a range of rural and urban catchments, discrete drainage areas, varying levels 
of hydraulic flood risk to properties, overflow risk and WwTW compliance risk. As seen below in  Figure 
25 th e population varies between the Level 2 areas based on Level 3 BRAVA catchments and reflects 
the urban density of the Level 2  SPAs.  

We have developed a series of storyboards for each Level 2 to provide  a visual summary of the key  
catchment information and outputs of our DWMP  processes. To see the storyboards and related 
information for each Level 2 please see Appendix C . 

Figure 25: Population Equivalent by Level 2 SPA for BRAVA  Catchments  

 

4.3  Level 3 : Catchments  

We have 617 Tactical Planning Units (TPU) or wastewater treatment work catchments within our 
overall Level 1 area. These have been designated as our Level 3 catchments. These catchments 
include all the upstream foul, surface and combined sewer network, its wastewater  pumping 
stations , storm overflows and a WwTW. The boundaries are defined as all the properties served by a 
WwTW. This allows stakeholders and customers to identify which Level 3  catchment s are  relevant to 
them and what our plans are for maintaining or improving those catchme nts to ensure a resilient 
local system.  

In some situations, multiple Level 3 catchments drain to the same WwTW or WwTWs have  shared 
processes, as summarised in Table 6. This is due to complexities in the connectivity between our 
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networks and our WwTWs, or due to changes since the beginning of the development of the DWMP . 
These have been retained as individual  Level 3  catchments  for the DWMP . However , for some 
assessments , the WwTWs have been considered for both Level 3s catchments collectively.  

Table 6: Level 3  Catchments  with Shared WwTWs:   

Level 3  catchments   WwTW Name(s)  Reason  

Huddersfield; 
Brighouse  

Huddersfield Complex (DEIGHTON/ WwTW; 
BRIGHOUSE/UPPER WwTW; BRIGHOUSE/LOWER 
WwTW; COLNE BRIDGE/WwTW; COOPER 
BRIDGE/WwTW) 

Treatment processes spread across 
multiple sites with multiple final effluent 
discharges.  

Northallerton;  
Romanby  ROMANBY/WwTW; NORTHALLERTON/WwTW Final effluent from ROMANBY/ WwTW 

discharges via NORTHALLERTON/ WwTW. 

Hillam;  
Sutton  SUTTON/WwTW 

Terminal pumping station constructed to 
replace HILLAM/ WwTW and divert flows to 
SUTTON/WwTW during AMP6.  

Bagby;  
Thirsk THIRSK/WwTW 

Terminal pumping station constructed to 
replace BAGBY/ WwTW and divert flows to 
THIRSK/WwTW during AMP6.  

 
In addition to the Level 2 storyboards, we have also produced these for each of our Level 3 
catchments. Please see Appendix D  for individual catchment storyboards.  

Figure 26 below illustrates two Level 3 catchments, Aldwarke and Blackburn Meadows which fall 
within the Sheffi eld Level 2 SPA. 

Figure 26: Two catchments with in  a Level 2 SPA  
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4.4  Level 4: Storm overflows and flood clusters  

As part of our development of the DWMP24 from draft to final and linked to the SODRP and 
consultation feedback , we have developed Level 4s for each storm overflow and produced  flood 
clusters, allowing us to focus on smaller drainage areas.  The below images in Figure 27, show a  
range of flood clusters and how these link to other storm overflow and network assets. Section s 
10.7.3.4 and 10.7.3.5.1 include  more detail on how these Level 4s have been defined and used within 
the development of our DWMP .  

Figure 27:Flood cluster examples  

 

 

4.5  Climate change projections for our region  

Our climate is already changing. We have seen a 1.1 degree rise in global temperature since the last 
century 7 and  rainfall in the UK has become more intense 8, as warmer air can hold more moisture. 
Sea levels are rising along th e Yorkshire coastline and storms are becoming more frequent and 
more severe. Further change is inevitable due to the carbon emissions already released into the 
atmosphere . The rate and severity of  these changes is dependent  on how much additional  carbon 
is emitted.  

The Met Office has produced different emissions scenarios to model how and when these climatic 
changes might occur. The high emission scenario assumes society carries on as it is now , with 
business as usual and continues to emit significant amou nts of carbon. In this scenario, the planet 
warms by around 4 degrees by 2100, making vast swathes of the world too hot for human beings to 
survive. The low emissions scenario assumes that society takes significant action to reduce and 
eliminate carbon emi ssions , for example by switching to renewable energy, using electric vehicles , 
and stopping deforestation. This scenario assumes that we manage to keep global temperature rise 

 
7 https://www.metoffice.gov.uk/research/climate/maps - and - data/about/state - of - climate  
8 https://www.sciencedirect.com/science/article/pii/S2212094721000372  

https://www.metoffice.gov.uk/research/climate/maps-and-data/about/state-of-climate
https://www.sciencedirect.com/science/article/pii/S2212094721000372


 

Yorkshire Water                        Page 41 of 225 
DWMP24  

to less than 2 degrees, however even in this scenario there are still significan t and severe changes to 
global weather patterns and debilitating impacts on the Yorkshire region.  This will have implications 
for our sewer  systems.  

Figure 28 shows the predicted changes to rainfall  and  temperature under the low ( Representative 
Concentration Pathway 2.6 ( RCP2.6) ) and high ( Representative Concentration Pathway 8.5 (RCP 8.5) 
emissions  scenario s and also the Special Report on Emissions Scenario A1B (SRESA1B)  for Yorkshire in 
the 2030s, 2050s and 2100.  

Figure 28: Probabilistic Changes Over Region to End of Century  

 

Source: Met Office 9 

Current emissions trajecto ries suggest it is unlikely that we will stay below a 1.5 degree rise in global 
temperatures by the end of the century. We have therefore carried out modelling assessments to 
understand how these changes in rainfall will impact on our ability to operate ou r sewer system 
safely and effectively.  

4.6  Impacts of c limate change on the Yorkshire region  

In general, climate change will bring warmer, wetter winters and hotter, drier summers to our region. 
Rainfall will become more intense and more rain will fall in short, sharp bursts. There will be an 
increased risk of more frequent and heavier storms. Sea levels will rise. These changes will have 
various impacts on our sewer network and on the environment. For example, warmer, wetter winters 
will increase the risk of widespread flooding , such as that seen during the Boxing Day floods in 2015: 
It was declared a major incident for the north of England and saw the Prime Minister chair an 
emergency Cabinet Office Briefing Rooms (COBR) meeting .  

These weather events  can mean that our sewage network is overwhelmed, and our treatment works 
are inundated leading to dilute sewage being discharged untreated to rivers or the sea. High flows 
in rivers can also erode the protection around our  sewer  pipes,  leaving them exposed to damage.  
High flows in rivers can also cause outfalls to be submerged or damaged  and preventing them from 
freely discharging . Storms can lead to power cuts which can affect our ability to treat or pump 

 
9 Met Office Hadley Centre (2018): UKCP18 Probabilistic Climate Projections.  
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sewage. Our sewer system can also be overwhelmed by the  volume of rainfall and back up , causing 
flooding in customers' homes and gardens or in the street.  

Hotter, drier summers may mean less flow in our sewers , causing more risk of  blockages . Or sewage  
may  becom e more concentrated and potentially septic as it is less diluted  and sits in our sewers for 
longer . If rivers are low during dry spells in the summer, there is the potential for greater damage to 
the natural environment from storm overflows. Warmer rivers mean less oxygen dissolves in the 
water which can  impact fish and other wildlife, as well as affecting the chemical quality of river 
water. Hotter summers could also dry out the clay soils we have in our region causing ground 
movement . This mean s that our sewer pipes are more susceptible to cracking or b reaking , which 
could result in sewage escapes.  

As a key focus for the DWMP is system capacity, we have included the impact of climate change on 
rainfall within our sewer network modelling.  We have considered a number of the wider impacts 
discussed above wi thin our wider BRAVA resilience assessment (Section  10.4)  and have  also carried 
out research to assess the impact of climate change on river water quality . We will look to take 
learning from this and  ongoing industry wide research projects to  further develop and improve the 
datasets we have for modelling climate impacts for our second cycle  of DWMP development . 

As climate change science is continually developing and incorporates a range of scenarios, we 
have undertaken sensitivity testing as p art of our DWMP to understand the potential impact of 
different scenarios and datasets on our plan. This is discussed further in Section 12.2.1 of this report.   

4.7  Role of other stakeholders in managing flood risk  

There are a number of different organisations who are responsible for managing flooding, 
depending on whether the flooding is from rivers, the sea, rainfall , or the sewers. Water and 
sewerage companies have a  statutory duty under the Water Industry Act, 1991 ̥̠ б̡̧̣̠̖̚̕˝ ̡̧̞̣̠̖̚ 
and extend a system of public sewers so as to cleanse and maintain those sewers (and any lateral 
̣̟̒̕̚˚ ̥̠ ̖̟̤̦̣̖ ̥̙̥̒ ̥̙̖ ̣̖̒̒ ̥̙̥̒ ̥̙̖̪ ̧̤̖̣̖ ̤̚ ̖̗̗̖̥̦̝̝̪̔̒ ̣̟̖̒̕̚̕˟в  

We are a Risk Management Authority (RMA) under the Flood and Water Management Act (FWMA) 
2010 and have a duty to co - operate with other RMAs such as the EA and Lead Local Flood Authorities 
in the management of all sources of flood risk. The FWMA is the main piece of legi slation governing 
flood risk management in the UK and sets out who is responsible for different aspects of flooding 
risk. For example, the EA is responsible for flooding from main rivers and the sea, Local Authorities 
are responsible for flooding from smal ler rivers and from rainfall, and in some places, there are also 
Internal Drainage Boards who manage land drainage. Water companies  are responsible for flooding 
from their sewers, although there are exceptions such as when the sewer flooding is caused by 
rivers or the sea backing up into our system.  

There are significant interdependencies between all these organisations as water does not respect 
jurisdictional boundaries. For example, we are very dependent on EA flood embankments and other 
defences which p rotect several of our assets. We also coordinate how we operate certain assets 
with the EA to manage flood risk, such as our pumps in York and Hull which are critical in managing 
water levels  linked to the rivers and sewers in those areas .  

The FWMA is imp lemented though the national Flood and Coastal Erosion Risk Management 
˙˷˴˶̃˾˚ ̥̣̥̖̘̪̄̒ ̨̙̙̔̚ ̨̤̒ ̡̦̝̤̙̖̓̚̕ ̟̚ ˣˡˣˡ˟ ̙̖̅ ̧̤̠̟̚̚ ̗̠̣ ̥̙̖ ̤̥̣̥̖̘̪̒ ̤̚ б˲ ̟̥̠̟̒̚ ̣̖̪̒̕ ̗̠̣˝ ̟̒̕ 
resilient to, flooding and coastal change Ь ̥̠̪̒̕˝ ̨̥̠̞̠̣̣̠ ̟̒̕ ̥̠ ̥̙̖ ̪̖̣̒ ˣˢˡˡв˟ The three main 
themes of the strategy are:  

¶ c limate resilient places  

¶ resilient infrastructure and growth , and  

¶ a nation of people ready to respond . 
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The strategy sets out the expectations about how all the different organisations should work 
together and how different plans such as DWMPs should align with the strategy. Our DWMP helps 
contribute to the national FCERM strategy by setting out :  

¶ How we will help create climate resilient places by maintaining and enhancing our sewer 
network to manage current an d future flood risk, protecting customers and the 
environment from sewer escapes . 

¶ How we will manage flood risk through a mixture of solutions including nature based 
blue - green solutions such as SuDS, potentially contributing to environmental net gain . 

¶ How  we will work in partnership where possible to manage surface water flooding . 

¶ How we will maintain and improve our sewer network,  so it continues to function 
effectively and supports economic growth, new development and creates jobs . 

¶ How we will support an ̕ ̖̦̥̖̔̒̕ ̠̞̞̦̟̥̖̤̔̚̚ ̤̠ ̥̙̖̪ ̠̟̕Я̥ ̦̤̖̒̓ ̠̦̣ ̨̤̖̖̣̤ ̟̒̕ ̟̔̒ 
play their role in managing current and future flood risk.  

We are also engaged with the Humber 2100 strategy team which is still in the early stages of 
development. We will assess how these propo sals may interact with our assets and our plans as 
more detailed information becomes available. More information can be found in this link : 

https://consult.environment - agency.gov.uk/humber/strategyreview/user_uploads/humber -
2100-- storymap - content - for - website.pdf  

5.  Partnership working  
Partnerships are formed by interested parties who come together to deliver outcomes  that have 
benefits for all parties. Working in partnership with others means that we can deliver more for our 
customers and the environment. We've continued to develop and deliver partnership projects to 
reduce flood risk and improve river health , whilst delivering community and environmental benefits 
in Yorkshire. Partnerships take many forms , from Strategic Partnerships; Project Partnerships and 
partnerships to operate and maintain assets , this is discussed further in Section 11.5.  

As a Risk Management Authority (RMA) in Yorkshire , our role is to manage flood risk, manage the risk 
of flooding to water supply and sewerage facilities , and flood risks from th e failure of our 
infrastructure . We must ensure that we have the appropriate level of resilience to flooding, to be 
able to maintain essential services during civil emergencies (including those defined by the Security 
& Emergencies Direction 10) and manage the impact and reduce the risk of flooding and pollution to 
the environment.  

We are part of a large region with 14 Lead Local Flood Authorities (LLFA) . The region has several areas 
of complex shared risk , such as York and Hull  which are particularly prone  to flooding . Our duties 
̝̠̟̘̤̖̒̚̕ ̠̥̙̖̣ ̃˾˲Я̤ ̟̝̦̖̔̚̕ ̠̝̝̠̣̥̠̟̔̒̓̒̚ ̟̒̕ ̖̟̘̘̖̞̖̟̥̒ ̨̥̙̚ ̝̝̒ ˢ˥ ̠̗ ̠̦̣ ˽˽˷˲̤˝ Internal 
Drainage Boards  ( IDBs) , local, regional and national Environment Agency and private landowners on 
matters relating to flooding. This form s a crucial part of  partnership working and the co - design, co -
delivery  and funding of schemes to reduce flood risk across the region.  

5.1 The importance of partnership working  

Partnership working is key to helping manage drainage and wastewater , now and in the future. It 
needs to form the cornerstone of what we do, to help us achieve the desired outcomes for our 
customers, and the environment . Our vision is that  through partnerships of varying sizes, alongside 
other organisations and communities we will:   

¶ co - invest in time , commitment  and funding  

 
10 https://www.gov.uk/government/publications/water - company - security - and - emergency - measures - ministerial -
direction  

https://consult.environment-agency.gov.uk/humber/strategyreview/user_uploads/humber-2100--storymap-content-for-website.pdf
https://consult.environment-agency.gov.uk/humber/strategyreview/user_uploads/humber-2100--storymap-content-for-website.pdf
https://www.gov.uk/government/publications/water-company-security-and-emergency-measures-ministerial-direction
https://www.gov.uk/government/publications/water-company-security-and-emergency-measures-ministerial-direction
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¶ co- create solutions  

¶ identify co - funding from sources within and external to the water sector , and  

¶ consider who is best placed to deliver solutions and transfer funding as required through  
mature working.   

Traditionally, many drainage and wastewater problems have been solved through hard 
engineering , water company focused approaches. We believe that we can instead resolve many of 
these problems, either fully or in part, through partnership  solutions  and wor king with communities. 
It is particularly important when looking at surface water management, due to the fragmented 
nature of responsibilities across a number of Risk Management Authorities (RMAs). This is further 
discussed in the government report Surface  water and drainage:  review of responsibilities 11. 

The government plans to implement Schedule 3 of the Flood and Water Management Act 2010 in 
2024. This will extend powers to a newly create Sustainable Drainage System Approving Body (SAB) 
who will approve and adopt sustainable drainage systems (SuDS) as par t of new developments. 
The right to connect to the sewer for drainage from private new development sites under the current 
Section 106 12 of the Water Industry Act 1991 will be conditional upon a SAB approved sustainable 
drainage design for the new developm ent , with water authorities becom ing  a statutory consultee in 
the planning process.   

We welcome Schedule 3 as a framework which supports and aligns with our own ongoing 
investment in assets to address climate change, urbanisation and a growing population.  SuDS slow, 
store and infiltrate rainwater that would otherwise enter the sewer network unrestricted. 
Implementing Schedule 3 will unlock opportunities to build resilience into our communities and 
when supported by new national standards , will not only rel ieve pressure on our drainage 
infrastructure, but also deliver high quality blueЬgreen infrastructure . This includes benefiting 
biodiversity  and water quality and creating amenity value for our Yorkshire communities.  

We recognise that effective partnerships take time and effort to forge, create, and build trust. Good 
practice in developing them can be followed, but flexibility and creating common values is critical. 
Those w hich are successful are invested in fully by each partner (including money, time, and effort) 
and recognise the value of the contributing and connected stakeholders.    

One partnership will always be unique to another : Different values, objectives, characte ristics, 
previous experience, and the organisations involved create uniqueness, even if the common cause 
has similarities. Flexible approaches to joint working will provide positive outcomes. Our experiences 
show that many continuous funding streams , inclu ding timescales and investment horizons  are 
mis - aligned across the partnership  and require greater effort to enable co - funding to align . In some 
circumstances, it has not been possible to align co - funding within an acceptable timescale . The 
opportunities f or policy and regulatory change to better support this method of delivery in the future 
̣̖̒ ̖̤̣̖̔̓̕̚̕ ̟̚ ̠̦̣ ̡̠̤̥̠̟̚̚ ̤̥̥̖̞̖̟̥̒˝ Ю˾̜̟̘̒̚ ̡̣̥̟̖̣̤̙̤́̒̚ ̠̣̜̈Я ̡̦̝̤̙̖̓̚̕ ̟̚ ̡̖̥̖̞̖̣̄̓ ˣˡˣˢ13   

We believe that our partnerships create value when we form them in t he right way : Where all parties 
come together at the start, with the ability for others to join along the journey. Partners, stakeholders, 
and communities alike need to have their voice heard and their input valued.    

5.2  Partnerships at YW  

We will be seeking to continue to strengthen our existing partnerships and identify opportunities to 
develop new strategic partnerships in the future.  As one of our strategic aims within the DWMP is to 
remove surface water from the network, the cross organisational nature o f this challenge spanning 
RMAs, means we are likely to need to work in strategic partnership across the region, to develop a 
b lue - gr een p lan for Yorkshire.  We will also be looking to mature our processes and ways of working 

 
11 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/911812/surface -
water - drainage - review.pdf   
12 https://www.legislation.gov.uk/ukpga/1991/56/section/106  
13 https://www.yorkshir ewater.com/media/dlobrmno/position - paper - making - partnerships - work.pdf  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/911812/surface-water-drainage-review.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/911812/surface-water-drainage-review.pdf
https://www.legislation.gov.uk/ukpga/1991/56/section/106
https://www.yorkshirewater.com/media/dlobrmno/position-paper-making-partnerships-work.pdf
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to deliver project level partne rships, which will be an important part of delivering our storm overflow 
programme.   

We currently have a performance commitment measure in AMP7 -  Working with Others (WWO) 
which has delivered in partnership, a number of different schemes, as detailed below  in Appendi x A, 
Section 1.1. We also have  three strategic  wastewater partnership schemes running within Yorkshire 
which are detailed as case studies in Appendi x A, Section 1.2-  1.4. These are Living with Water, 
Bathing Water and Connected by Water. These case studies seek to demonstrate what can be 
achieved when working together and how this can support the DWMP aspirations to expand 
partnership working.  

We have a long - standing commitment to partnership working and have delivered multiple 
schemes in partnership with our LLFAs and the EA over the last ten years, including collaborative 
working with Scarborough Borough Council on the new sea wall in Runswick Bay, contributi ng to 
property level flood protection to complement Leeds F lood Alleviation Scheme 1(FAS), and multi -
agency schemes in Malton, York, Doncaster and elsewhere to protect against flooding. We have built 
on this learning and are now developing and delivering s trategic level partnerships across whole 
sub regions such as Living with Water and our emerging Connected by Water partnerships.   

We have also reviewed and refreshed our internal processes and established a new Surface Water 
Management Group. This group m eets quarterly and seeks to identify and bring together any 
opportunities for collaborative projects. It prioritises these linked to available funding , scale of 
benefits delivered and ensures the successful development and delivery of partnership 
opportuni ties.  

At YW we have a well - established flood risk and engagement team who work alongside the 
Yorkshire Lead Local Flood Authorities (LLFA) and the Environment Agency to better understand and 
manage flood risk in the region. The team are responsible for re presenting the company at a 
number of forums including the Regional Flood and Coastal Committee (RFCC) and the local Flood 
Risk Partnership meetings as well as at authority specific forums and local council meetings. These 
meetings can be proactive and rea ctive but should ultimately lead to better understanding 
between Risk Management Authorities (RMAs) and the opportunity to manage shared risks in 
partnership.  

This partnership approach has delivered surface water removal from a combined sewer in the 
Sheff ield area; disconnection of a watercourse that was discharging to a sewer system in Otley; 
installation of a small storage tank for 3 properties in York and re - routing of surface water in the 
village of Roos , in the East Riding . The team also manage the pr ocess for sharing hydraulic models 
and other data which can be used for strategic planning of larger flood alleviation schemes.   

5.2.1 Living With Water  
In 2023, the  Living with Water (LWW) partnership commenced work on its first collaboratively 
designed and de livered scheme as part of the blue - green plan for Hull.  The installation of 
permeable paving on a densely populated inner - city street will capture rainwater falling on the 
property roofs, front yards, pavement and road; storing and slowing the flow of water into the local 
combined sewer. The project will increase flood resilience to over 80 properties and has been 
designed to  manage the impacts of climate change. This has been c oupled with a Hull City Housing 
project 14 to update the frontage of the properties, which provides a further opportunity to manage 
surface water from downpipes and remove them from the traditional drain age system.   The two 
schemes will deliver major regeneration to the area , as well as flood resilience benefits.  This can be 
seen below in images in Figure 29 depicting  ̨̠̣̜ ̠̟̤̥̖̚ ̥̒ ̠̤̞̖̃̒̕ ̥̣̖̖̥̄ ̟̒̕ ̟̒ ̣̥̤̥̒̚Я̤ 
impressions of the street after construction.  

 
14 https://www.yorkshirewater.com/news - me dia/news - articles/2022/living - with - water - and - hull - city - council - to -
transform - rosmead - street/  

https://www.yorkshirewater.com/news-media/news-articles/2022/living-with-water-and-hull-city-council-to-transform-rosmead-street/
https://www.yorkshirewater.com/news-media/news-articles/2022/living-with-water-and-hull-city-council-to-transform-rosmead-street/
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Figure 29: Rosmead Street  

   
 
Design work is progressing quickly for four other projects in the AMP7 programme, with all schemes 
expec ted to start on site in 2023. The programme will install a range of SuDS assets across the city in 
partnership with the local authorities to improve management of surface water from roads and 
roofs. The assets to be installed range from swales and ponds to  geo - cellular storage.  All of the 
projects are supported by in - depth customer consultation and co - creation with numerous 
community events and engagement.  

Local schools have also taken up Living with Water lessons to raise awareness of flood risk among 
stu dents and provide an opportunity for them to share their ideas for SuDS designs with our delivery 
partners . Living with Water has recently developed a digital platform to allow students and 
communities to retrofit SuDS on their street, supporting them to l earn more about SuDS, their 
appearance and their associated costs and benefits.   The team have also added to the Living with 
Water education offering by creating a Scout and Girlguiding b adge which raises awareness of 
flood resilience  through fun resources . Below is a link to the se resources.  

Living with Water Badge Resources | Living With Water .  

The images below , Figure 30, depict the online resource, a group of scouts interacting with the LWW 
badge and resources and an example of our presence at an engagement event. A detailed case 
study on LWW is available in  Appendix 1.2 of this document.  

Figure 30 : Living With Water engagement  

   
 
5.2.2  DIG (Doncaster, Immingham and Grimsby)  
We continue to develop strategic partnerships where th ere is opportunity to work collaboratively to 
deliver greater benefit to customers and the environme nt. One new partnership currently being 
formed and scoped is  Doncaster, Immingham and Gri msby Ь known as DIG. As part of the Flood and 
Coastal Resilience Innovation Fund, Yorkshire Water is working with Doncaster Council to create 
SuDS in two areas of Doncaster . This is to reduce flooding, increase flood resilience  and improve the 
local environment over 5 years from 2022 - 27.  We have finished the first phase of investigations and 
are now working to find construction partners capable of making our early designs a reality. This 
partnership involves, YW, Anglian Water and a number of council areas.  

With extensive monitoring in place on our sewer networks, we are engaging with local residents and 
schools to understand our design constraints and improve public understanding of rainwater 
management and our ambitions. This  included extensive questionnaire surveys of the local area 
and visits for schools to our learning labs. By the end of the project, we are hoping to have 

https://livingwithwater.co.uk/how-you-can-help/scout-badge-resources
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significantly reduced flooding impacts in the area and greatly improved the understanding of our 
custo mers around the work we do at Yorkshire Water, including customer engagement . 

5.2.3  Growing Resilience project  
We also have well established partnerships in  the Calderdale area . Between 2019 and 2021, and in 
partnership with the National Trust, we delivered the Growing Resilience project. This was a £2.6 
million project which delivered 151 hectares of woodland creation with 112,000 trees planted, 862 
Natural Flood Management interventions, 86 hectares of restored heathland and 103 hectares of 
restored peatland ac ross YW and National Trust land. This work links to our aspirations to slow the 
flows of surface water reaching our sewers by containing it in upland areas  ̦̤̟̘̚ ̥̣̖̖̤ ̟̒̕ Ю̝̖̜̪̒ 
̞̤̒̕Я 15. 

The YW land was at Gorpley Reservoir in the Upper Calder Valley and  some pictures of the tree 
planting can be seen below Figure 31.  

Figure 31: Tree planting at Gorpley Reservoir  

   

5.2.4  Landscapes for Water  and Catchment Partnerships (CaBA)  
Building on this partnership success and catchment working, we are now working with National Trust 
on a larger project, Landscapes for Water. This is aiming to deliver multiple aspects of habitat 
restoration, woodlan d creation, natural flood management and upland restoration across some 
5,500 hectares of YW/National Trust land in the South Pennines. The woodland creation is being 
funded largely through the White Rose Forest, as part of the Northern Forest programme, a nd we are 
currently in the process of finalising a bid to West Yorkshire Combined Authority (WYCA) to fund the 
Natural Flood Management (NFM) components. The programme is running in parallel with, and 
̡̠̞̝̖̞̖̟̥̣̪̔̒ ̥̠˝ ̠̥̙̖̣ ̠̟̘̠̟̘̚ ̧̥̥̖̤̒̔̚̚̚ ̤̦̙̔ ̤̒ ̊̈Я̤ investment in upland restoration. Our 
upland restoration programme across the region, whilst focussed primarily on improving raw water 
quality (for drinking water), also provides other benefits. This includes improved retention of water in 
blanket bogs, h elping to slow the flow, reduce sediment in runoff, providing more diverse habitats 
and biodiversity, protecting sequestered carbon and over time,  to  sequester more carbon.  In the 
future, there will be potential to explore options that would result in dire ct alignment of the DWMP 
and the Water Resource Management Plan.  

We are actively involved in numerous catchment - based initiatives that incorporate nature - based 
solutions.  These are often co - designed and delivered with members of the Catchment Partnerships 
(CaBA) and meet the aims of wider communities.   Examples of this include biodiversity 
enhancement programmes, SuDS, invasive species control, and whole river connectivity  / fish pass 
initiatives.   We are increasingly delivering our responsibilities through  working in partnership and 
focussing on the wider needs of communities and the environment, rather than only addressing our 
own assets and compliance. This partnership approach has many advantages  including leveraging 
funding, so delivers greater value to  our customers  than if we acted alone.  This approach to 
partnership working across catchments ensures that we unlock the full potential of our  on - going  
water quality investment and ensures we deliver optimal outcomes for our customers  and the 
environment .  

 

15 https://www.yorkshirewater.com/ news - media/news - articles/2019/national - trust - natural - flood - management -
january - 2019/  

https://www.yorkshirewater.com/news-media/news-articles/2019/national-trust-natural-flood-management-january-2019/
https://www.yorkshirewater.com/news-media/news-articles/2019/national-trust-natural-flood-management-january-2019/
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We have worked closely in AMP7 with a number of CaBA partnerships and voluntary groups to help 
facilitate the extent of and quality of citizen science monitoring. The outcomes from these 
programmes have not only included improved knowledge of our own imp acts, leading to future 
investment, but also more engaged customers and partners, helping us work jointly on solutions to 
restore nature. One example is working with the Esk and  Coastal Streams Catchment Partnership to 
set up a multi - agency monitoring appr oach to the river Esk, particularly focused  on  preservation of 
endangered  freshwater species.  A combination of YW, EA and citizen science; public participation in 
research  and  monitoring has taken place to build an evidence base. This is  linked to our WINE P24 
submission, under the 25 - year environment plan driver for water quality upgrades in AMP8. YW has 
been able to support the training of volunteer monitoring groups as well as setting up data share 
mechanisms and allowing the North York Moors National Par k to commission their own independent 
monitoring to validate results.  

We recognise we have a responsibility to help ensure that catchment management plans and Local 
Nature Recovery Strategies (LNRS) are produced in a way that will lead to meaningful outcom es for 
biodiversity and we can ensure we can align with the plans. We have provided 5 years staff time 
funding to Catchment Partnership officers at various CaBA host rivers trusts . This is to allow the time 
to co - create their catchment management plans and  ensure they are as effective as they can be.  

We are currently establishing a strategic partnership between ourselves and the Rivers Trusts within 
Yorkshire (see below). The purpose of the group is to build an informal, collaborative forum within 
which the  parties can support each other and identify opportunities to work together .  The aim of 
this Partner ship is t o enhance and protect the resilience and sustainability of river catchments 
within the Yorkshire region. During its initial, development phase , the partnership will focus on a 
series of recognised operational issues linked to assets/nodes, with a view to identifying additional 
operational and strategic areas of focus  for intervention  in due course.  

 

5.2.5  Maintenance Partnerships -  Dronfield  
One further partnership to highlight is linked to the operation and maintenance of the Gosforth 
Valley detention basin which stores surface water and offers treatment capability via its wetland 
function. The basin is maintained in partnership in a landlord and tenant arrangement with YW and 
Lea Brook Valley (LBV) charity. As seen below , Figure 32, and described in further detail in Appendix A 
Section 1.5.  

Figure 32: Gosforth Valley detention basin  
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6. Customer and stakeholder engagement  
Our approach to customer and stakeholder engagement on the DWMP has been wide ranging. 
̖̈Я̧̖ ̠̞̞̤̤̠̟̖̔̚̚̕ ̞̣̜̖̥̒ ̣̖̤̖̣̙̒̔ ̥̠ ̦̟̖̣̤̥̟̒̕̕ ̥̙̖ ̧̨̖̤̚ ̠̗ ̦̤̥̠̞̖̣̤̔ ̟̒̕ ̧̙̖̒ ̙̖̝̕ ̣̖̥̔̕̚ 
engagement with a number of stakeholders including local authorities and the  Environment Agency. 
All our engagement has been underpinned by a commitment to being open and transparent with 
the data that supports the development of our plan, through our innovative online data hub.  

̙̣̠̦̘̙̅ ̠̦̣ ̖̟̘̘̖̞̖̟̥̒ ̠̟ ̥̙̖ ˵̈˾́˝ ̨̖Я̧̖ ̤̙̣̖̒̕ ̥̙e evidence we have of emerging pressures 
̟̒̕ ̙̝̝̖̟̘̖̤̔̒ ̗̟̘̒̔̚ ̥̙̖ ̨̨̤̥̖̥̖̣̒̒ ̤̪̤̥̖̞̤ ̟̒̕ ̧̖̟̣̠̟̞̖̟̥̚ ̣̠̤̤̒̔ ̠̣̜̤̙̣̖̊̚˟ ̖̈Я̧̖ ̧̟̥̖̚̚̕ 
stakeholders to review our data, contribute their own evidence, and share details of emerging plans, 
which may impact our work (for example, aspirations for significant new development  with plans to 
connect into the sewer network ).  

As well as ensuring that our plan is based on the most robust and up to date evidence, our 
engagement has also been focused on identifying areas where there are opportunities for 
partnership working which can deliver wider benefits for our communities.  

̙̖̅ ̤̖̥̠̟̤̔̚ ̨̖̝̠̓ ̡̧̣̠̖̚̕ ̞̠̣̖ ̖̥̝̒̕̚ ̠̟ ̨̙̠ ̨̖Я̧̖ ̧̧̟̠̝̖̚̕ ̦̤̥̠̞̖̣̤̔ ̟̒̕ ̤̥̜̖̙̠̝̖̣̤̒̕ ̟̚ ̥̙̖ 
development of our plan and how their engagement has  shaped our approach.  

6.1 Taking an open and t ransparent approach to data  

One of the key principles underpinning all our engagement on the DWMP has been the need to be 
open and transparent with our data. Our innovative online hub has been a key part of our approach 
and has provided an interface for customers and stakeholders to access interactive maps and data 
reflecting the core issues highlighted in the DWMP.  The Hub can be accessed through the following 
link:  

https://drainage - and - wastewater - management - plan - yorkshirewater.hub.arcgis.com/  

We have designed the Hub to be flexible, allowing it to evolve over time and enabling us to ensure 
suitability for individua l stakeholder groups. Stakeholders have their own space within the Hub within 
which they can see the area relevant to them. This allows engagement on a more bespoke level as 
the information provided is relevant to the individual stakeholder . They are also able to share their 
own data with YW in a secure environment.  

Feedback has been overwhelmingly positive, with over 100 individual users representing 
approximately 30 organisations, now having an account. We are able to share risk information and 
DWMP outpu ts at a scale not possible before. A key finding is that individuals do not need to be 
Geographical Information Systems (GIS) experts or even experts in flood risk management to utilise 
the hub data. The interactive and intuitive elements of our Hub and th e series of dashboards, apps 
and maps we have produced , allow our stakeholders to interact with  and understand our data in a 
way never successfully attempted before.  

The use of the Hub allows all these elements to be linked together in a manageable and coh erent 
way. It also gives us and the stakeholders the opportunity to shape and enhance our DWMP Hub for 
future cycles (i.e ., beyond the next regulatory period 2025 to 2030).  

The Hub has over 183 maps and 95 operational dashboards across the 17 different str ategic 
planning units. The Hub is structured as below in Figure 33: 

https://drainage-and-wastewater-management-plan-yorkshirewater.hub.arcgis.com/
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Figure 33: Hub Structure  

 

6.1.1 DWMP h ierarchy  
Figure 34 show s our Level 3 wastewater treatment works (WwTW s) catchments and our Level 2 
Strategic Planning areas. This section can be accessed by all users and provi des high level 
information such as the catchment name and population served by our wastewater treatment 
works and their catchment boundaries. This can be seen as represented in  Figure 34, Figure 35 and 
Figure 36 below.  

Figure 34 : Visual representation of Level 1, 2 and 3 information from YW Hub  
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Figure 35 : Example of v isual representation  of Level 2 and 3 catchment detail  from YW Hub  

 
 
Figure 36 : Example of v isual representation  of Level  3 catchments  from YW Hub  

 

6.1.2 Risk Based Catchment Screening (RBCS)  
A dashboard , shown in Figure 37 below,  uses a map and interactive filters and indicators to allow all 
users to view and understand which of our catchments triggered under the RBCS process. It mirrors 
the publicly available results which were originally published via an excel spreadsheet .  

Figure 37: The RBCS Dashboard : YW Hub  

 

An example of the  Lower Aire Level 2 Strategic Planning Unit (SP U) with Baseline Risk and 
Vulnerability Assessment (BRAVA) catchment information is shown in  Figure 38 below : 
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Figure 38 : Lower Aire Level 2  SPA 

 

The details behind the RBCS data for each catchment assessment can also be seen . This is by 
clicking on the catchment o n the map in the hub as shown below in Figure 39. This highlights the 
number of metric s exceeded and if BRAVA was to be applied. Further details of the RBC S and BRAVA 
processes are provided in Section 10.1 and 10.3 respectively.  

Figure 39: RBCS Metrics Information for Sutton Level 3 Catchment  

 

6.1.3 Baseline Risk and Vulnerability Assessment (BRAVA) and Problem Characterisation  
This dashboard details which of our catchments fall into our different Problem Characterisation  
categories . This was determined  as part of our  extensive computer modelling work assessing 
predicted risk up to 2050  undertaken within our BRAVA analysis . Further  details  of the BRAVA and 
Problem Characterisation processes are provided in Section 10.3 and 10.5 respectively . The 
definitions are shown below in Figure 40  and examples of how th is looks on the Hub a re shown in 
Figure 41, Figure 42, Figure 43 and  Figure 44 . 
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Figure 40 : Problem Characterisation  Definitions  

 

Figure 41: Region Split of Problem Characterisation  Catchments from YW Hub  

 

Figure 42 : An Example of the Information A̧̝̝̖̒̒̓̚ ̗̠̣ ̒ ЮM̠̟̥̠̣̚Я Catchment  Ь Bedale  

 

Bedale is assigned Monitor due to the evaluated risk level being low.  
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Figure 43 : An Example of the Information A̧̝̝̖̒̒̓̚ ̗̠̣ ̟̒ ЮI̧̟̖̤̥̘̥̖̒̚Я Catchment  Ь Elvington  

 

Elvington is assigned Investigate due to the confidence assessment of the data used within the 
BRAVA assessment.  

Figure 44 : An Example of the Information A̧̝̝̖̒̒̓̚ ̗̠̣ ̒ ЮP̣̠̞̠̥̖Я Catchment Ь Ben Rhydding  

 

Ben Rhydding is assigned Promote due to the evaluated risk level being high.  

6.1.4 DWMP data  
A series of datasets  and dashboards containing flooding, capacity and environmental impact 
information are available to our key local stakeholders for each of our Level 2 areas. If you are  a key 
local  stakeholder and require access,  please email: dwmp@yorkshirewater.co.uk  or click on the 
hub links to sign up.  

6.2  Engagement with Local Authorities  

To inform the development of our long - term strategies, and our five - year business plan, we have 
been working to establish a co - creation proce ss with the Yorkshire Leaders Board. The Yorkshire 
Leaders Board is made up of the Leaders and Chief Executives of each of the 16 local authorities in 
Yorkshire, plus the two regional Mayors. In 2021 we agreed a process of structured engagement with 
the Le aders Board, through a series of regional roundtable events with representatives from the 
local authorities nominated by the Yorkshire  Leaders Board. These events are broadly structured in 
three phases:  

¶ Phase one  involves us talking to local authorities ab out their local challenges, and their 
priorities across a wide range of issues. This helps us to understand the challenges the 
region is facing and the needs of local authorities.  

¶ Phase two  takes these discussions further and applies them in the context o f our 
emerging long -̥̖̣̞ ̤̥̣̥̖̘̖̤̒̚ ̥̠ ̡̝̪̒ ̨̥̖̣̒Я̤ ̣̠̝̖ ̟̚ ̞̜̟̘̒̚ ̠̣̜̤̙̣̖̊̚ ̒ ̣̝̝̟̥̓̒̚̚ ̡̝̖̒̔ ̥̠ 
be Ь now and always. These discussions allow us to explain the frameworks we operate 
within for long term strategic planning (DWMPs, WRMPs, etc) and will allo w us to co -

mailto:dwmp@yorkshirewater.co.uk
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create our long - term visions and strategies in partnership with local authorities to ensure 
they reflect the needs of the region.  

¶ Phase three  will take the long -̥̖̣̞ ̛̠̟̥̚ ̤̥̣̥̖̘̖̤̒̚ ̨̖Я̧̖ ̣̖̥̖̔̒̕ ̟̒̕ ̡̡̝̪̒ ̥̙̖̞ ̥̠ ̥̙̖ 
five - year business plan, resulting in a co - created business plan for 2025  Ь 2030.  

Throughout this process we will be reporting back to the Yorkshire Leaders Board on the work of the 
regional roundtables. At each stage we aim to demonstrate how the feedback we are receiving is 
bei ng built into our plans and is making a material difference to our approach.  

Our engagement on the DWMP has been a key part of this overall approach. We held a regional 
roundtable in December 2021 which focused on understanding the challenges faced by loc al 
authorities and their priorities. This gave us valuable feedback and helped us understand 
differences within the region on key issues such as economic development and housing growth 
strategies. We then built on this with a further roundtable in February  2022, where we discussed the 
DWMP framework in the context of how it could support their priorities identified in the first 
roundtable. This second roundtable helped us to begin to gather more detail around where we 
should be pitching our level of ambitio n, as well as identifying opportunities for collaboration though 
the DWMP.  

In May 2022, we held a further roundtable to update local authorities on progress with the DWMP 
and to brief them on the implications of the new storm overflow targets.  

Internally , the outcomes of the regional roundtables and other stakeholder engagement are 
captured and fed into our PR24 governance processes. This ensures that stakeholder feedback is 
provided directly to practitioners who are developing our plans, through to our P R24 Steering Group. 
This is made up of senior managers and Directors, then through to the YW Leadership Team and 
ultimately the Board.  

The YW region is also served by councils not included in the Yorkshire Leaders Board, so separate 
engagement has been required to ensure all local authorities have had chance to view and input 
into the plan. The level 2 Strategic Planning Area that covers Rother  & Doe Lea has the following 
councils:  Bolsover & NE Derbyshire District Councils, Derbyshire County Council, Chesterfield Borough 
Council. Opportunities for engagement and liaison with us and on our plan, have therefore been 
offered , as well as access to the DWMP Hub.  

We held a face - to - face engagement workshop in January 2023 and invited every LLFA, the EA, Rivers 
Trust and National Park representatives to engage with us on  our plans, ask questions and identify 
potential interactions. We provided an overv iew of the DWMP process, our modelling, the different 
scenarios we have used and had maps showing our plans for stakeholders to review and  comment 
on. We will use this information to further refine our plans. Our partnerships team and flood risk and 
engage ment team will be following up any opportunities identified and  will continue to  work closely 
with each stakeholde r. This is to identify and progress any opportunities linked to delivery of our 
SODRP and flood clusters in a blue - green solution  and to devel op our approach to co - development 
for cycle 2 of the DWMP .  

6.3  EA engagement  

The YW DWMP team have developed a strong working relationship with the local EA by facilitating 
regular meetings and update sessions. This allows us to work together  developing close  alignment 
between the EAЯ̤ Flood Risk Management Plan (FRMP) and our DWMP. We have focus ed  this 
alignment in the following areas:  

¶ Environment Planning for Water Quality  
o High - level approach to River Basin Management Plans (RBMPs).  

¶ FCERM (Flood and Coastal Erosion Risk Management)  
o Progress o n FRMPs Ь Measures taken forward, thoughts on future projects, 

development of the Flood Plan Explorer Website . 
¶ Strategic Flood Risk  
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o National s trategic direction for FRMPs and facilitating alignment of fut ure cycles 
with the DMWP . 

¶ Stakeholder engagement  
o Stakeholder thoughts and feelings towards the DWMP, specifically where FRMP 

measures referenced the DWMP  
o Identification ̠̗ б̤̘̟̗̟̥̔̒̚̚̚в risk and issues  hotspots and the most appropriate 

approach to displaying these in our Hub to maximise the opportunities to  identify 
partnership approaches . 

o Future development of the Hub; additions, changes, general feedback.  

Initially , we hosted a series of workshops with local stakeholders, including the EA in late 2019. These 
were designed as introductory sessions to unders tand how DWMPs can align with local and 
strategic goals going forward.  

This developed in early 2020 to meetings with local EA and local authorities to discuss how the 
FRMPs were to be developed for the Humber region and how measures created for the FRMPs c an 
link together with the DWMP. It allowed us to ensure that collaborative approaches and thinking 
were considered and embraced when it came to longer term strategic thinking.  

Taking on board the feedback we had from our regulators and stakeholders the way  in which we 
manage stakeholder engagement going forward needs to be reviewed and take on board 
suggested options to revamp how we engage. This will look to include Level 2 SPA workshops and 
utilise a more Юengage, deliberate and decide Я approach in cycle 2. We will also continue to build on 
the work and relationships we have forged highlighted in Section 5 and Appendi x A. 

6.4  Customer research  

We commissioned Turquoise to undertake a series of customer market r esearch workshops 
designed to cover a variety of  demographics over 10 workshops in February / March  2022. This 
covered over 80 customers with a mixture of householder (HH) and non - householder (NHH)  
customers .  

A deliberative, qualitative approach was emplo yed to investigate household and non - household 
customer views upon what the core focus and priorities should be for ̊̈Я̤ DWMP. 

̙̖̅ ̧̠̖̣̝̝̒ ̞̒̚ ̠̗ ̥̙̖ ̣̖̤̖̣̙̒̔ ̨̤̒ ̥̠ ̤̤̖̤̤̒ ̦̤̥̠̞̖̣̤̔Я ̧̨̖̤̚ ̠̗ ̨̙̥̒ ̒ ˘̖̤̥̓ ̧̝̦̖̒Я ˵̈˾́ ̡̝̟̒ 
would look like, including the dr ivers of investment and how this should be prioritised to ensure 
resilient drainage and wastewater services in the YW region into the future. Figure 45  below shows 
how  the project was built.  

Figure 45 : Customer market research plan  
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The specific principal research objectives that needed to be explored were:  

Wastewater Services:  

¶ ˲̨̣̖̟̖̤̤̒ ̟̒̕ ̡̡̖̣̖̥̠̟̤̔̚ ̠̗ ̊̈Я̤ ̧̤̖̣̖̤̔̚. 
¶ Exploration of customers knowledge and awareness of the wastewater network and 

systems . 
¶ Exploration of customer perceptions around wastewater services and network 

responsibilities . 
¶ Knowledge and experience of wastewater issues such as sewer flooding; odour ; 

blockages etc . 

Drainage and Wastewater Issues:  

¶ Customer knowledge, awareness and understanding of internal and external sewer 
flooding . 

¶ Why do customers think sewer flooding occurs?  
¶ What factors are important in deciding which sewer flooding issues shoul d take priority?  
¶ ̙̥̈̒ ̣̖̒ ̦̤̥̠̞̖̣̤̔Я ̡̖̩̖̥̥̠̟̤̔̒̚ ̟̒̕ ̢̣̖̦̣̖̞̖̟̥̤̚ ̟̚ ̥̖̣̞̤ ̠̗ ̧̝̖̖̝̤ ̠̗ ̧̤̖̣̖̔̚˰ 
¶ Customer knowledge, awareness and understanding of treated effluent from a 

wastewater treatment works and storm overflows into watercourses.  
¶ Have customers he ard of treated effluent or storm overflows?  
¶ What do they understand and feel about treated effluent returning to the watercourses 

and use of storm overflows?  
¶ How acceptable are these aspects of the wastewater service?  

YW DWMP Measures and Metrics  

¶ To unders tand customer priorities . 
¶ What issues should YW prioritise?  
¶ Flooding vs Overflows vs Environment vs Treatment . 
¶ Customers to rank in order of priority what is most important to them . 
¶ Sewer Flooding: Internal or External property flooding . 
¶ Customer views on current YW measures and performance . 

Future Challenges and Planning  

¶ ˶̡̩̝̠̣̥̠̟̒̚ ̠̗ ̦̤̥̠̞̖̣̔ ̨̣̖̟̖̤̤̒̒ ̠̗ ̥̙̖ ̗̦̥̦̣̖ ̙̝̝̖̟̘̖̤̔̒ ̗̠̣ ̊̈Я̤ ̨̨̤̥̖̥̖̣̒̒ ̨̟̖̥̠̣̜ 
¶ Climate change (rainfall that is more intense and longer in duration)  
¶ Population growth  
¶ What do customers believe YW should be focussing on given the future challenges 

ahead?  
¶ Exploration and perceptions of the solution options; nature - based e.g ., sustainable 

drainage systems (SuDS) vs traditional solutions e.g . storage tanks  
¶ Should YW be focussing on  maintaining current performance or improving and tackling 

future challenges?  
¶ Best Value Plan (BVP)  
¶ Exploration of customers BVP for the DWMP  

The 10 workshops were conducted across a mixture of demographics within the YW region.  
Respondents were recruited from differing areas within the region ; urban, rural and coastal. In 
addition, customers who had been impacted by wastewater system failures were also approached 
to take part in the research.  

6.4.1 Workshops participants  
The Workshops were constructed based on the following criteria:  
¶ Demographics  
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¶ Age  
¶ State Pensioner  
¶ Citizens 18 - 20 years, Citizens 21 - 30 years current non bill payers  
¶ Marital status  
¶ Gender  
¶ Income (including low income)  
¶ Household and business customers and citizens  

Additional  workshops enga ged water dependent business customers e.g ., food manufacturing, with 
a mix of urban and rural business locations . Business customers were recruited from across several 
sectors such as agriculture, retail, service , and the hospitality industry . This engage ment was in line 
with MOSL (Market Operator Services Limited) for the non - household retail market in England . 

6.4.2  Core findings of the research  
Consistent with other research that has been conducted within the water industry, generally, 
customers took water for granted. They rarely gave any thought to the water that came out of their 
taps or the wastewater that leaves their properties . When asked to think about the wastewater 
leaving their homes, kitchen sinks, toilets, showers , and baths were far more front of mind than 
surface water runoff including rainwater from roofs. Most customers were aware of who was 
responsible for the pipes and drains on their property but had not considered the impact of climate 
change on wastewater services.  

There was a gen eral lack of awareness of YW activities and water company activities. In regard to 
wastewater , this was even less so and customers identified a need for education,  particularly on 
topics like responsibilities for different drainage systems, tackling  blocka ges and how the sewer 
network interacts and functions.  

Customers wanted us to hit our current targets as a priority. They recognised that more investment 
was needed given increasing populations and climate change to ensure that improvements and 
regular mai ntenance were undertaken. Equally, the consensus was that YW needed  to improve 
because it was felt that the current wastewater system is not fit for purpose.  

Customers were often shocked and appalled by storm  overflows. Specifically, the function that they  
play in relieving the sewer system to prevent flooding and potentially leading to untreated sewage 
discharging into rivers and seas. Once the issues were explained to  customers, how the system 
operates and why,  they then felt  that storm overflows were a n ̖̖̤̤̣̪̔̒ Ю̝̟́̒ ˳Я ̠̣ ̒ backup 
contingency plan to prevent sewage entering their home. In terms of priorities, internal sewer  
flooding was seen as more of a priority than storm  overflow spills , as seen below  in Figure 46  and 
Table 7: 

Figure 46 : Summary of workshop outputs: Risk prioritisation  

 

Source: Turquoise  on behalf of Yorkshire Water  
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Table 7: Summary of Workshop Outputs: Risk Prioritisation  

Measure  Ranking  

Minimising risk of internal flooding of properties due to incapacity of sewers 
during heavy rainfall  1. 

Minimising risk of external flooding of areas of land due to incapacity of sewers 
during heavy rainfall  2. 

Improving resilience of the wastewater and drainage system to extreme events  3. 

Improving the condition of the sewers e.g ., by predicting blockages and / or 
collapses along the network  4. 

Monitoring and improving wastewater flow and quality compliance to ensure 
treated water discharged to river / sea meet allowed standards  5. 

Monitoring and improving storm overflows on how they are operating and the 
effect this may have on the river water / sea water they are entering  6. 

Source: Turquoise on behalf of Yorkshire Water  

Customers were prepared to pay a small increase to fund wastewater improvements and with that 
increased money, customers wanted us to exceed statutory measures in the medium to long term. 
It was felt that a combination of nature - based and traditional carbon intensive solutions needed to 
be utilised to solve the problems in the medium to long - term.  This insig ht comes from a standalone 
piece of research conducted specifically for the dDWMP and does not relate to any work done for bill 
impacts for final DWMP , or work done for the wider PR24 process.   

Customers were asked as a final exercise to create a BVP base d on everything they had heard and 
learnt across the workshops . The key outcomes  are listed below  and shown in  Figure 47.  

¶ Reducing internal sewer flooding  
¶ Maintaining and upgrading the current wastewater system infrastructure  
¶ Starting to use SuDS where appropriate  
¶ Customer education  
¶ Working in partnership with key organisations such as the EA and (building) developers  
¶ Reducing external sewer flooding  
¶ Reduci ng environmental pollution by improving/reducing storm overflow outcomes and 

wastewater flow and compliance  
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Figure 47: Summary of w orkshop outputs: BVP outcomes  

 

Source: Turquoise on behalf of Yorkshire Water  

Customers Я priorities for the short - term were around us hitting targets and maintaining the network:  

¶ Meet the targets ; par ticularly internal and external sewer flooding, especially in high - risk 
areas and demonstrate improvements . 

¶ Reduce the amount of pollution incidents to rivers from storm overflows . 
¶ Maintain the sewage network , for example, remo ving  blockages . 
¶ Reduce clean (drinking) water network leaks per year Ь leaks have a knock - on impact on 

wastewater in the system as they enter the sewers and l imit their capacity . 
¶ Reduce blockages and educate customers about preventing blockages .  
¶ Start to change customers, both household and business, mindsets, and behaviour 

towards taking personal responsibility for surface run off potentially by installing wa ter 
butts or rain gardens . 

¶ Encourage customers to install water meters Ь again, reduced clean water usage would 
mean less pressure on the wastewater system . 

¶ Work with other agencies like councils and EA . 

Customers Я priorities for the medium - term were aroun d making improvements and adapting to 
future challenges:  

¶ Improve the sewage network using a combination of nature - based solutions (SuDS) and 
tried and tested /carbon intensive methods i.e., building bigger tanks and sewers . 

¶ Work with developers to use new ways to deal with excess run off.  
¶ Use Government legislation with developers so they use SuDS . 
¶ ˴̠̟̥̟̦̟̘̚̚ ̥̠ ̙̟̘̖̔̒ ̦̤̥̠̞̖̣̤̔Я ̞̟̤̖̥̤̚̕˝ ̠̥̙̓ ̙̠̦̤̖̙̠̝̕ ̟̒̕ ̦̤̟̖̤̤̓̚˝ ̟̒̕ ̧̖̙̠̦̣̓̒̚ 

towards taking personal responsibility for surface run off . 
¶ Reduce the amoun t of river pollution incidents linked to storm overflows and/or sewage 

escapes . 

For the longer - term customers wanted YW to look towards exceeding targets and continuing to 
adapt to future challenges:  
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¶ Improve the sew erage network using a combination of natu re- based solutions (SuDS) 
and tried and tested/carbon intensive methods such as  building bigger tanks and 
sewers . 

¶ Utilise excess water by storing it for future use . 
¶ Have more stringent standards for treated sewage effluent . 
¶ Have fewer or no river pollution  incidents so river quality is improved.  
¶ Exceed the standards . 
¶ Continue to change customers, both household and business, mindsets , and behaviour 

towards taking personal responsibility for surface run off  

6.5  Other stakeholder engagement  

6.5.1 Yorkshire Forum for Water Customers  
The DWMP team have had regular meetings with the Yorkshire Forum  for Water Customers to 
discuss the DWMP and share and shape progress. The Yorkshire Forum for Water Customers was 
brought together by YW under the guidance of the Independent Chair to support the company to 
manage its business in the best interests of its  customers.  

In preparation for the next price review for the regulatory period 2025 to 2030, the forum will 
challenge YW on behalf of its Board to ensure the business plan fairly reflects customers views 
gained from quality customer engagement and that it is delivering on its performance 
commitments. The Yorkshire Forum for Water Customers are responsible for:  

¶ reviewing progress against our existing performance commitments  
¶ providing on - going challenge to Yorkshire Water on the quality of customer 

engagement  for the 2025 - 2030 business plan, helping to identify any gaps that need 
to be addressed., and  

¶ providing independent assurance to the Board of Yorkshire Water on the quality and 
̦̤̖ ̠̗ ̦̤̥̠̞̖̣̔ ̣̖̤̖̣̙̒̔ ̟̚ ̠̣̜̤̙̣̖̊̚ ̥̖̣̈̒Я̤ ˣˡˣ˦- 2030 business plan  

The Yorkshire Forum for Water Customers membership is made up of a number of customer and 
stakeholder representative bodies. The Forum is currently independently chaired by Andrea Cook 
OBE. Members currently represent Consumer Council for Water (CCW), Natural Eng land (NE), 
National Farmers Union (NFU), organisations concerned with vulnerability and affordability, EA, and 
other community leaders.  

7. Asset Health and Performance Commitments linked to DWMP  
Whilst our DWMP has focused mainly on the hydraulic nature of o ur sewer network, overflows and 
wastewater treatment works flow and compliance , we also undertake work across our assets 
classed as Юbusiness as usual Я and generally funded from base maintenance. These activities are 
those which we carr ied  out every day  to  ensure that our assets are operated and maintained to 
deliver the required service to our customers and protect the environment. Our sewer network is a 
mixture of foul, surface and combined sewers and storm overflows which require regular proactive 
mainte nance and reactive responses .  We have telemetry alarm systems and predictor tools  that 
inform us of issues and may also receive customer contacts  that alert us to issues . The majority of 
our reactive customer contacts and subsequent incidents relate to as set health metrics; blockages 
and collapses  of sewers , with around 5% of incidents caused by confirmed hydraulic overloading of 
the wastewater system. The impact of these incidents can be internal  or  external flooding  or 
properties  or pollution incidents .  We have regulatory performance commitments which track our 
performance in respect of these impacts . AMP8 will see the introduction of a n ew performance 
commitment which will track the average spill frequency of our storm overflow assets. In order to 
minim ise spills, prior to any scheme investment  to address hydraulic requirements , we aim to keep 
our overflows clear of blockages and monitor their performance.  

We have an internal fleet of jetting resources, CCTV and vactor capability to undertake our proact ive 
and reactive work on the sewer network and associated storm overflow s. This includes a repair and 
maintenance contract for civils repairs. Our teams undertake proactive maintenance visits to all our 
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storm overflows and identified hotspot sewers. We define our hotspot areas based on the last 5 
years flood and pollution data to focus on highest risk properties and assets. We undertake desilting 
activities to ensure our sewers have sufficient capacity particularly in storm conditions and 
undertake sweep jetting of our sewers in known blockage hotspot areas. We are also looking to 
undertake a new communications education campaign focusing in on areas with the highest 
history of blockages caused by fats and wipes and flushing unsuitable materials.  

We are currently installing sewer gully loggers in areas of high - risk internal sewe r flooding . With over 
22,000 already installed and plans to deliver up to 40,000 in total, within the next year , these loggers 
provide a telemetry system early warning .  Systems logic then generates alarms and an operational 
response  in order that the team  attend site can resolve any blockage  that is  forming before it 
creates a potential  impact, such as an  internal  property flooding  or pollution . Details surrounding 
our innovation programme and pilots can be found in  Section  8. 

Alongside identifying and resolving issues relating to sewer flooding, we also carry out proactive and 
reactive work to reduce or resolve pollution incidents. Our Pollution Incident Reduction Plan (PIRP) 
2022- 2025 can be found on the below link.  

https://www.yorkshirewater.com/environment/pollution/  

Our pollution incident reduction plan explains how we will reduce pollution i ncidents across our 
asset base. Our plan is aspirational and will be dynamic as it evolves to meet the scale of the 
challenge and develop and deploy the most cost - effective solutions.  

One of the main causes of pollution is blockages in the sewer network. I n Yorkshire we have 
52,000K m  of sewer network and respond to around 38,000 network escapes a year which are 
typically caused when the wrong things are flushed down the toilet or drained in the sink. 70% of all 
blockages are caused by wet wipes which is why  ̨̖Я̧̖ ̝̝̖̔̒̕ ̗̠̣ ̒ ̟̓̒ ̠̟ ̡̝̤̥̤̒̔̚ ̟̚ ̝̝̒ ̤̟̘̝̖̚- use 
̤̟̥̣̪̒̒̚ ̥̖̞̤̚˝ ̤̒ ̨̖̝̝ ̤̒ ̟̒ ̖̟̕ ̥̠ Ю̗̟̖̚ ̥̠ ̗̝̦̤̙Я ̝̖̝̝̟̘̒̓̚ ̟̒̕ ̥̙̖ ̟̥̣̠̦̥̠̟̔̚̕̚ ̠̗ ̞̟̥̠̣̪̒̒̕ Ю̠̕ ̟̠̥ 
̗̝̦̤̙Я ̨̣̟̟̘̤̒̚ ̠̟ ̝̝̒ ̡̜̘̟̘̒̔̒̚˟ 

We recognise the need to  eliminate pollution incidents , particu larly the most serious incidents. The 
Environment Agency expects all water companies to prevent serious pollution incidents and 
requires us to have effective pollution reduction plans to minimise ̥̙̖ ̝̖̤̤ ̤̖̣̠̦̤̚ Юcategory 3 Я 
incidents. Using 2016 performa nce as a baseline, the Environment Agency expects a 40% reduction 
in total pollution by 2025. For us this represents having no more than 150 pollutions per year by 2025, 
̨̧̙̠̖̖̣˝ ̨̖Я̣̖ ̠̞̞̥̥̖̔̚̕ ̥̠ ̘̠̟̘̚ ̗̦̣̥̙̖̣ ̟̒̕ ̡̝̟̒ ̥̠ ̡̠̦̥̖̣̗̠̣̞ ̥̙̤̚ ̥̣̘̖̥̒ ̤̠ ̥̙̥̒ ̨e have no 
more than 103 incidents per year by 2025.  This can be seen below in Figure 48 . 

Figure 48 : YW pollution performance  

 

Source : YW Pollution Incident Reduction Plan (PIRP) 2022 - 2025  

There are five enabling themes within our PIRP relating to storm ̧̨̠̖̣̗̝̠̤˝ ̨̤̖̖̣̤˝ ̄́̄Я̤ ̟̒̕ ̨̤̈̅̈˫ 

1. Process improvement and  governance  

https://www.yorkshirewater.com/environment/pollution/
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2. Training, competence and  culture  
3. Data and  Technology  
4. Maintenance and  investment  
5. Risk and  assurance  

On the sewer network this includes over 1,000 network monitors at high - risk manholes close to 
watercourses. This allows us to spot when blockages are forming, so that we can respond and 
remove them before they cause a pollution incident. We also deploy an intelligent sewer 
maintenance approach using data - based approach to network maintenance using asset 
condition, incident history, proximity to water course, job history and weather data to inform our 
proactive maintenance plans. Alongside this we have a ded icated sewer overflow maintenance 
team and over 3,500 monitor points to detect issues relating to storm overflows that enable us to 
react quickly to reduce pollution risk. We are currently reviewing ou r maintenance schedules to 
ensure they are fit for the future.    

In respect of our Sewage Pumping Stations (S PSs) , we have three main strategies for minimising 
pollution incidents from these assets; wet well cleaning, intelligent pump reversal and electrical 
signature analysis. Even with wet well cleaning, pu mp blockages often occur on sewage pumping 
systems due to the inappropriate disposal of wet wipes, sanitary products, and kitchen waste such 
̤̒ ̗̥̤̒˝ ̠̝̤̚ ̟̒̕ ̘̣̖̤̖̒˟ ̖̈Я̣̖ ̟̤̥̝̝̟̘̒̚̚ ̢̡̖̦̞̖̟̥̚ ̥̠ ̡̧̣̠̖̚̕ ̦̥̠̞̥̒̒̔̚ ̣̖̠̘̟̥̠̟̔̚̚ ̠̗ ̒ ̝̠̜̘̖̓̔̒ 
which will then  mean the pump flow can be reversed, thus relieving the blockage prior to any 
potential pollution and enables us to have more time to deploy a colleague to site to fully resolve 
the cause. We have installed electrical signature analysis to monitor motor pe rformance of rotating 
equipment  including  pumps. This technology an alyses the electrical current to determine if there is 
̒ ̡̣̠̝̖̞̓ ̧̡̖̖̝̠̟̘̕̚ ̡̣̠̣̚ ̥̠ ̗̝̦̣̖̒̚˟ ̡̠̟̆ ̖̥̖̥̠̟̔̕̚ ̨̖Я̣̖ ̝̖̒̓ ̥̠ ̡̤̥̙̒̔̕̚ ̟̒ ̖̟̘̟̖̖̣̚ ̡̣̠̣̚ ̥̠ ̥̚ 
failing and potentially causing a  pollution incident.   

Rising Mains associated with our SPSs also present a pollution risk when they fail. ̖̈Я̧̖ ̟̤̥̝̝̖̒̚̕ 
pressure monitors on 60 of our highest risk rising mains which will provide us with live performance 
information. Using pre - set trigge rs, the system highlights where an asset is drifting outside of its  
expected operating envelope, which can be an indication of failure or a developing problem. This 
will enable us to respond quickly to any developing issues and resolve them before they cau se a 
pollution incident.   

At our WwTW assets , we are continually monitoring alarms and have installed a system of intelligent 
alarms to enable us to respond to flow related issues and reduce pollution risk. We are also installing 
technology to be able to restart pumps following a power failure to reduce pollution risk.  

WwTW compliance is driven by an operational and maintenance plan for each site and regular 
operational visits. We run a trigger system based on operational samples and instrumentation 
alert s and investigate variance from normal site performance. A number of daily performance 
reports are shared with the teams to allow close monitoring of all aspects of our treatment 
processes and final effluent quality compliance. We undertake investigations with our technical 
team including site visits, additional sampling, and desktop studies. Action plans are implemented  
once a root cause  of any performance variation  has been determined. All information is recorded 
centrally and are reviewed to ensure we ar e achieving the optimal performance from our WwTW 
sites.    

In order to maintain our assets effectively and deliver  service to customers and protect the 
environme nt, as measured by our performance commitments (PC) , we utilise base expenditure.  
Base expendit ure includes routine year on year costs which companies incur in the normal running 
of their busines s in order to provide a base level of good service to customers and the environment.  
It also includes maintaining the long - term capability of assets, expenditure to comply with current 
legal obligations and to improve efficiency.   Ofwat stated in their final PR24 methodology that they 
̡̖̩̖̥̔ Юcompanies to deliver a transformation in performance to ensure they can meet the long -
term requireme nts  of customers and the environment. To deliver this transformation we expect 
companies to challenge themselves to deliver stretching levels of performance  from their base 
̡̖̩̖̟̥̦̣̖̕̚ ̨̝̝̠̟̖̒̒̔Я.   
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As part of our DWMP, we have set out in the associated DWMP  da ta tables a view of our long - term  
performance forecasts for pollution and flooding performance commitments as well as 
improvements to asset health, as measured by the sewer collapse performance commitment. 
Performance against pollution and flood ing PCs is predominantly driven by sewer  blockage and 
collapse components of performance, which make up over 95% of our internal sewer flooding  
incidents. The delivery of the DWMP whilst focusing on hydraulic  risk and requirements of the sewer 
network , will also supp ort the delivery of the PCs and service to our customers in the longer term.  

In respect of WwTW compliance, it is forecaste d  that base expenditure will achieve  the  100% target 
for  th e Wa stewater Treatment Works compliance PC.  It will be important that th rough the delivery of 
interventions to address flood risk and storm overflow reduction in the network consideration is 
given to the impact on WwTW.  The impacts of these interventions identified in the DWMP will be 
considered as we deliver each solution so  as not to compromise our final effluent quality or 
compliance  at WwTWs.  

Beyond AMP8, we have assumed steady improvements in these PC measures which we believe are 
stretching in the context of what we believe the funding allowance will be but also delivera ble. We 
would anticipate the unit rate of reduction would increase as we move closer to zero on all 
measures but equally innovation, new ideas, techniques and technology should lead to further 
improvements.  

Delivery of improvements to these PC measures is  vital for our customer and environmental 
aspirations and may support some delivery of the DWMP.  

Our data science team collate and interpret our data to enable us to focus on hotspot areas for 
problem  resolution and we utilise a modelling system to review our blockage and collapse data to 
provide insight into where to focus activity. We have used this data to focus on the top 5% of sewers 
within our region, ranked by risk of predicted sewer collapse or blockage, as seen in Figure 49  and 
Figure 50 , below. Thematic mapping/hot spotting has been undertaken on a Level 2 rather than 
regional Level 1 basis to improve visibility of the results.  
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Figure 49 : YW collapse hot spots  

 

Figure 50 : YW b lockage hot spots  
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As can be seen here the areas where we have greatest risk are predominately  in our denser urban 
areas and align with the areas of highest predicted flood risk and  the prevalence of storm overflow 
assets . This presents the opportunity to consider risks holistically and identify best value solutions.  
Where any scheme or solution is promoted into our project lifecycle , see Section  11.5, we will assess 
all associated issues and ensure that all opportunities are assessed to reduce or resolve all 
identified risks  in an efficient way,  whether they be an asset health  risk, a modelled hydraulic risk, or 
a reported performance risk .  

8. Innovation and DWMP  
Innovation is integral to the progression of the DWMP through its  current a nd  future cycles , ensuring 
we are finding the best way s to resolve existing and emerging risks . Innovation is key to ensuring we 
achieve our business plan  efficiently . This includes  achieving our PC level targets , continuing to 
deliver efficiently and look ing at new technologies and alternative ways to resolve our risks . Our 
innovation approach includes the use of pilots and trials which we can then be expand ed  and 
embed one a detailed review of costs and benefits  has been completed . This is also intrinsica lly 
linked to our work detailed in  Section  7.  

8.1 AMP7 Wastewater Network Innovation Projects  

Our innovation team are currently undertaking smart wastewater networks pilots in two 
geographical areas within the region, the town of Ilkley an d Holbeck, in south Leeds. There is a 
designated inland bathing water on the river Wharfe at Ilkley and therefore storm overflow operation 
and pollution related incidents are a key focus in this catchment. Holbeck has a very high incidence 
of internal and external sewer flooding.  

The purpose of the project is to establish a Smart Wastewater Network, with objectives to:  

¶ demonstrate the ability of 'smart' to enable a systemic approach to Wastewater  
¶ demonstrate the ability of 'smart' technologies to enable 'smart' business processes, and 
Ю̤̞̣̥̒Я ̖̤̠̟̔̕̚̚ ̞̜̟̘̒̚  

¶ support the developing 'Smart City' concept.  

The pilot proje cts will also address critical strategic and operational business challenges . 

In Ilkley 20 cutting - edge water quality monitors are being trialled on the river Wharfe alongside 
installation of 150 innovative flow and level monitors in the sewer network. Add itionally, a trial of 
̞̣̥̄̒ ̟̒̕ б̝̖̜̪̒в ̨̥̖̣̒ ̦̥̥̤̓ ̨̝̝̚ ̤̤̖̤̤̒ ̥̙̖ ̡̠̥̖̟̥̝̒̚ ̥̠ ̨̠̣̜ ̨̥̙̚ ̥̙̖ ̝̠̝̔̒ ̠̞̞̦̟̥̪̔̚ ̥̠ ̞̟̘̖̒̒ 
and mitigate impact on the wastewater network.  The results of the monitor trials on the river Wharfe 
will inform how YW delivers its du ties in respect of the Environment Act. The outcome of the water 
butt trial will assess the potential for a wider rollout.  

In Holbeck we have mapped all the sewer gullies  and soil stacks on the Holbeck sewer network 
utilising new technology. 3,000 assets w ere surveyed in Holbeck and of these, 2,000 were previously 
unmapped. This data has been uploaded and incorporated into our corporate mapping system. 
The technology used has produced high - quality 3D images of our network assets.  The project team 
has also e mployed data analytics software, utilising machine learning, local rainfall forecasts and 
e- learning algorithms, alongside our existing telemetry to understand the usual activity and 
behaviour on the network. From this , the software can detect early sewer blockage formations, help 
optimise network performance and avoid pollution incidents occurring.  

The use of  the new  asset mapping tools will now be utilised on the wider YW wastewater network. 
Lessons learnt from this project around  integration and data qu ality  requirements  are already being 
taken forward for use on the AMP7 Storm Overflow spill reduction project. The product will be used to 
predict and prevent pollution incidents on the network, reducing impacts on customers and the 
environment.  
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8.2  AMP8 Was tewater Innovation Projects  

Our innovation focus for AMP8 for wastewater networks will look to include:  

¶ Full catchment end - to - end asset rationalisation, network control and process 
optimisation  

¶ System separation  
¶ Network mapping and  asset health  
¶ Energy from  sewers  

8.2.1 Full catchment end - to - end asset rationalisation, network control and process optimisation  
This project will be looking to b uild on the Smart Networks project in AMP7 and this concept will see 
us move into asset rationalisation, network control and process optimisation  across an entire 
catchment. Identifying opportunities for asset rationalisation and taking control of a catchment 
using AI and machine learning  combined with  a series of actuated penstocks and pump controls 
this will allow us to maximise the storage on our existing network whilst  minimising spills from storm 
overflows  and flooding to properties. To enable this level of control more monitoring of the network 
wi ll be required so further  advances in this area will also be necessary. Th e extra control in the 
network will also benefit  the downstream wastewater treatment process , delivering a more 
consistent  product and volume for treatment enabling us to reduce ener gy costs and greenhouse 
gas emissions.  

8.2.2  System Separation  
This project will focus on the need to find innovative ways to separate foul water from mixing with 
surface water in our combined sewers, enabling us to reduce the frequency of spills from storm 
over flows and reduce property flood risk . This will include opportunities to  reduce the cost of 
separation by incentivising customers to do this at a property level or where we  have to  install new  
foul or surface water systems , reducing costs by laying broadba nd or removing lead supply pipes  in 
the same trench.  

8.2.3  Network mapping and  asset health  
A key enabling activity for both catchment control and system separation is network mapping. With 
the transfer of private  sewer network, to water company ownership in 2011 it was estimated we took 
on an additional 26,000km of sewer network . This transferred network has a  greater share of internal 
and external flooding  incidents associated with it than the remainder of our network.  Better 
understand ing  our network , both its  locatio n and condition , will help us to understand root causes of 
problems . Building on ideas explored in AMP7 will  help us to  create  the tools, systems and processes 
required to rapidly map, survey and condition grade our network at an affordable price.  

8.2.4  Energy from sewers  
Recognising Yorkshire Water 's commitment to target  net zero , we need to explore how sewers and 
sewage could play a part in achieving  this. Heating buildings accounts for 19% of overall greenhouse 
gas emissions in the UK and  the majority of  these  propert ies are connected to the  sewer network. 
With advances in heat pump technology and the relatively high temperature of the liquid passing 
through the sewers this  combination could help reduce the carbon released by heating buildings. 
There is also an opportunity to harness some of the energy produced by  large volumes of water 
passing through the gravity network and  alongside full catchment control look at utilising the 
network as a large battery  able to generate electricity when required.  

8.3  AMP7 Wastewater Treatment Innovation Projects  

Alongside evaluating and promoting low carbon, natural, passive wetland - type wastewater 
treatment processes , which include our Integrated Constructed Wetland solution at Clifton WwTW, 
"ARMPhos" use at Thornton - le- Beans WwTw and reedbeds at High Royd WwTW , we have been 
working on development of a Phosphorus Technology Matrix (P - Tech Matrix).    

We have deployed a feasibility study of "Oxymem" (Membrane Aerated Biofilm Reactor -  MABR) as 
part of a WI NEP scheme at Dewsbury WwTW. This followed a desktop evaluation of the Oxymem 
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(MABR) solution which Is a "cassette - based" treatment solution which potentially adds treatment 
capacity to an existing Activated Sludge Plant (ASP) and removes the need for addi tional 
infrastructure.  

We have supported various projects to explore alternatives to chemical dosing for phosphorus 
removal, including electrocoagulation and the use of rare earth elements such as Lanthanum. We 
trialled a prototype return liquor treatment  process to recover nitrogen and phosphorous for use as 
a sustainable fertiliser. This was achieved by reducing the nutrient load In the return liquor, by 
breaking the nutrient cycle in the treatment process, which liberated process capacity and reduced 
th e need for additional treatment capacity driven by WINEP phosphorous compliance.  

Another innovation project is to increase understanding of greenhouse gas process emissions from 
our wastewater and sludge treatment processes. The programme has trialled a r ange of 
measurement and modelling approaches and evaluated emission reduction processes. Work Is 
ongoing with process emissions across a range of projects we are contributing to:  

¶ Contributing to the Water Industry Process Emissions Community of Practice  
¶ Cranfield PhD to measure and model GHG emissions from treatment wetlands linked to 

Clifton WwTW  
¶ Contributing to Jacobs and Northumbrian Water's trickling filter emissions project   
¶ Working with Royal Haskoning to measure and model post - digestion GHG process 

emissions  
¶ Trial of Eliquo Elovac bench - top biogas extraction tests and methane concentration 

analysis  
¶ Trial of Suez's AirAdvance 360 emissions measurement solution  
¶ Trial of Jacobs' Unisense liquid phase monitoring  
¶ Desktop evaluation of Suez's ActiLayer ASP emissions reduction process  

8.4  AMP8 Wastewater treatment key areas of innovation focus  

8.4.1 Treatment of emerging substances of concern  
River health is under increasing scrutiny with chemical and ecological status remaining stubbornly 
low. There is a growing need to identify candidate technologies for removal of organic pollutants 
such as PFAS (Perfluoroalkyl and Polyfluoroalkyl Substances), pharmaceuticals and AMR 
(antimicrobial resistance), and other contaminants such as microplastics from wastewater . Greater 
und erstanding of candidate technologies is required  to inform a response to  the need to manage 
these substances in the future.  The preferred approach would be to control these substances at 
source, but it is likely water companies will need to play a part in  reducing these ch emicals in the 
environment. We will need to assess the process efficiency and consequences (i .e. chemical 
destruction or accumulation in sludge), carbon impact and cost to be able to respond to the need.  

8.4.2  Net zero (carbon and process emis sions)  
A large part of achieving net zero goals will be curtailing process emissions. Building on work started 
in AMP7, further work  Is required  to measure wastewater process and fugitive emissions . This is 
particularly nitrous oxide and methane  and  will involve characterising all treatment and sludge 
processes to develop tailored mitigation strategies. We want to be able to d emonstrate successful 
mitigations and enable accurate reporting of greenhouse gas emissions through the carbon 
accounting workb ook. Auto - monitoring and plant control  will be required  to optimise and balance 
final effluent compliance, sludge quality, process emissions , carbon , energy  and chemical use.  

8.4.3  Ammonia recovery  
Ammonia production to support agriculture consumes 3% of global  energy, with its destruction to 
protect water health consuming another 2%. We will look to explore ways in which ammonia can be 
̞̖̒̕ ̞̠̣̖ ̤̦̤̥̟̝̖̒̒̓̚˟ ̙̤̅̚ ̞̪̒ ̟̝̦̖̔̚̕ ̡̝̠̥̟̘̚̚ ̠̞̖̤̥̔̕̚ ̟̒̕ˠ̠̣ Ю̠̞̞̖̣̝̔̔̒̚ ̤̝̖̔̒Я ̦̣̟̖̚ 
separation and source reuse and techn ologies to recover ammonia from sludge liquors. We will also 
need to be able to investigate carbon and energy balance of various alternative approaches and 
explore market viability of each.  



 

Yorkshire Water                        Page 69  of 225 
DWMP24  

8.4.4  Small WwTW  
We will investigate opportunities for p rocess and tech nology improvements  to deliver operationally 
efficient and compliant small, rural wastewater treatment works  to complement our wider larger 
wastewater treatment works compliance .  

9. Draft to Final DWMP24  

9.1 Consultation dDWMP24  

Our consultation was launched on the 1 July 2022 on our dDWMP24 and ran for 12 weeks until 23 
September 2022. We posed a number of questions to help us understand what our customers, 
stakeholders and regulators wanted in terms of direction of our plan, how  we had built up the plan 
and also thinking about the scenarios we had proposed, and the costs of plan presented. Below is a 
selection of the questions asked.  

¶ Thinking about our Drainage and Wastewater Management Plan 24 overall, how supportive 
or unsuppo rtive are you of our draft plan? And explain why  

¶ Please rank our four scenarios in order of preference with a score of 1 being the most 
preferred scenario to 4 being the least. And explain why  

¶ The scenarios are with costs to deliver each scenario using our  Best Value Plan (BVP) & least 
Cost plan optimisation. Can you rank them in order and state why you have chosen each 
scenario based on BVP or least cost plan  

¶ To what extent do you/your organisation believe that Yorkshire Water should be prioritising 
partne rship working to deliver Drainage and Wastewater Management Plan solutions?  

¶ Finally, do you have any further comments about our Draft Drainage and Wastewater 
Management Plan or anything we should consider for the next iteration of the plan?  

The outcomes of  this survey were analysed and are discussed below.  

9.2  Consultation Feedback dDWMP24  

In response to this consultation, we received responses on our dDWMP24 and Strategic 
Environmental Assessment (SEA). Responses were received from our regulators Ofwat and th e 
Environment Agency and a number of other stakeholders : Including the Consumer Council for Water 
(CCW), Natural England and Historic England, a number of Rivers Trusts, five local councils, a 
catchment - based partnership, a National Park and eleven custome rs. Ofwat and the Environment 
Agency provided full written responses to our dDWMP24, with recommendations for improvements 
in their response. This was also followed up by a multi - agency feedback session facilitated by Defra, 
which CCW also attended.  

There  are several key themes included in the responses received. These are:  
¶ Importance of partnership working.  
¶ Support for a Best Value Plan (BVP) approach.  
¶ Requirement to demonstrate compliance with all aspects of the Storm Overflows Discharge 

Reduction Plan (SODRP16). 
¶ Provide increased clarity on the short, medium, and long - term elements of our plan.  
¶ Support for reducing the levels of flood risk at properties.  

Figure 51, Figure 52 and Figure 53 show some of the outcomes from our consultation survey.  

 
16 https://www.gov.uk/government/publications/storm - overflows - discharge - reduction - plan   

https://www.gov.uk/government/publications/storm-overflows-discharge-reduction-plan
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Figure 51: Consultation Responses Summary  

 

Figure 52: Preferred Scenario Feedback  

 

 

Figure 53 : Support for Scenario 2 Best Value Plan (BVP) or Least Cost Plan  
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In addition to the individual response to our draft DWMP consultation received from Ofwat, a letter to 
all water companies was issued on 11 October 2022 provi ̟̘̕̚ ̨̗̥̀̒Я̤ ̟̦̤̥̣̪̚̕ ̧̧̨̠̖̣̖̚ ̠̗ ̣̗̥̒̕ 
Drainage and Wastewater Management Plans 17. A high - level summary of the comments and 
feedback themes within this industry overview are summarised below:  

9.2.1 Ofwat Industry DWMP Comments   
¶ Company plans on storm overflow s are lacking. All or part of the UK government's storm 

overflow targets have not been included in the DWMPs for English water companies.  
¶ There is insufficient evidence to support the investment needs and inadequate 

development of costs and benefits of so lutions, particularly for schemes with multiple 
benefits.  

¶ There is a lack of ambition in prioritising improvements from base expenditure, and 
prioritising nature - based solutions or surface water separation options.  

¶ There is a lack of focus and maturity in  partnership solutions  

We have taken the comments from the industry overview into consideration in the development of 
our final DWMP. These are broadly aligned with the individual feedback points we received from 
Ofwat, outlined below, and we have provided  responses to these within our Statement of Response. 
We have not provided further individual responses to the comments within the industry overview.  

9.2.2  Ofwat YW DWMP Bespoke Feedback Themes  
¶ Overall Plan Quality Ь planning objectives and risk assessment  
¶ Decis ion Making and Option Appraisal  
¶ Storm overflow reduction plan  
¶ Costs, funding and affordability considerations  
¶ Stakeholder engagement  
¶ Assurance and Governance  

This feedback requires us to include all aspects of the storm overflow discharge reduction plan 
wi thin our DWMP for all storm overflow assets. It also asks us to provide more granular detail on 
costing and bill impacts of our final plan alongside a fully assured plan.  

Within their response to our consultation , the Environment Agency (EA) provided a covering letter, 
executive summary and supporting document. We have responded to the detailed comments 
included within the supporting document as this provided the greatest level of detail. The EA 
feedback themes wer ̖ ̣̠̝̪̓̒̕ ̠̟̤̤̥̖̟̥̔̚ ̨̥̙̚ ̨̗̥̀̒Я̤ ̗̖̖̜̓̒̔̕˟ ̙̖̣̖̅ ̨̖̣̖ ̒ ̨̗̖ ̗̗̖̣̖̟̖̤̔̕̚ 
within the EA feedback, and this included feedback on groundwater, climate change and enhancing 
our stakeholder engagement. The EA wanted us to ensure we were including all aspects of  impacts 
to groundwater in our plan, that we considered carbon impacts in our solutions and that we work 
with the EA closer in cycle 2 to embed a more joined up stakeholder engagement plan.  

9.3  Statement of Response  

We produced and published our statement of response to our consultation feedback at the end of 
January 2023. Here is a link to the document.  

https://www.yorkshirewater.com/media/q3eakdvx/yw - stat ement - of - response - january -
2023.pdf   

It outlines feedback to points raised by our regulators, stakeholders and customers. We have 
answered the query, signposted inclusion in our final draft  or will look to incorporate the feedback in 
cycle 2.  

 
17 https://www.ofwat.gov.uk/publication/letter - to - water - companies - ofwats - industry - overview - of - draft - drainage - and -
wastewater - management - plans - 2022/   

https://www.yorkshirewater.com/media/q3eakdvx/yw-statement-of-response-january-2023.pdf
https://www.yorkshirewater.com/media/q3eakdvx/yw-statement-of-response-january-2023.pdf
https://www.ofwat.gov.uk/publication/letter-to-water-companies-ofwats-industry-overview-of-draft-drainage-and-wastewater-management-plans-2022/
https://www.ofwat.gov.uk/publication/letter-to-water-companies-ofwats-industry-overview-of-draft-drainage-and-wastewater-management-plans-2022/
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9.4  Changes Draft to Final  

Based on the feedback we r eceived we have changed our approach to our DWMP between draft 
and final predominately to incorporate all the storm overflow assets  and to develop flood clusters, 
linking them to storm overflows where applicable.  

We have incorporated sensitivity testing w ithin our plan to allow for more alternative  climate 
change rates and also population growth predictions. We have included potential bill impacts for 
our plan, but this is stand alone and not linked to any bill increases for AMP8 and beyond. This will be 
subject to our final determin ation  for PR24 from Ofwat .  

We have included all relevant wastewater aspects of the WINEP 24 within our plan costs and 
reviewed our approach to short - , medium -  and long - term planning. We have included asset health 
metric and perf ormance commitment information within our final plans to increase the robustness 
of the plan in the long - term.  

We have reworked the Options Development and Appraisal sections to reflect our new approach to 
solution build up, costing and benefits appraisal .  

The focus on the plan has evolved between draft and final, with the significant scale of the SODRP 
influencing the scale and pace of interventions within the plan. As part of the process,  we have 
carried out a modelled hydraulic flood risk assessment wh ich considers the scale of the risk in 2050. 
The increase in risk, predominantly  from climate change and urbanisation means that we forecast 
that by 2050, c 73,000 properties  in Yorkshire are modelled as being at risk from flooding from 
hydraulic causes. We  have sought to maintain the link between blue green infrastructure solutions 
to reduce storm overflows spills and the beneficial impact this will have on flood risk. This has been 
included in the DWMP data tables. Interventions to reduce the 2050 modelled  hydraulic flood risk 
have been phased into the long - term plan. These risks and interventions have been identified using 
a high -̧̝̖̖̝ ̡̡̣̠̙̒̒̔ ̤̖̓̒̕ ̠̟ ̥̙̖ ̧̠̝̦̞̖ ̠̗ Ю̗̝̠̠̕ ̨̥̖̣̒Я ̥̙̥̒ ̨̠̦̝̕ ̢̣̖̦̣̖̚ ̤̥̠̣̘̖̒ ̟̚ ̥̙̖ 
network, or attenuation through blue - green  infrastructure solutions. These high - level  solutions will 
require further validation and development as part of cycle 2 of the DWMP.  

Although the DWMP plan is primarily driven by the SODRP, as described the link has been maintained 
to flood risk reduction  and to performance and risks associated with our WwTW and asset health 
metrics which have been built into the plan. This will facilitate selection of the mo st  effective and 
efficient solutions to address risks in the short and long term.  

10. Process steps and  m ethodology  

10.1 Risk Based Catchment Screening (R BCS)  

Risk Based Catchment Screening (RBCS) is one of the first processes completed during the 
development of the DWMP. All the Level 3 catchments within the YW region have been subjected to a 
high - level risk - ba sed assessment against a series of indicators to establish potential levels of risk, 
both now and in the future. Those catchments identified as carrying higher levels of risk proceed to 
the more detailed Baseline Risk and Vulnerability Assessment (BRAVA). The RBCS process allows 
effort during the subsequent phases of developing the DWMP to be focussed on the catchments 
requiring more immediate  intervention . We have only completed the RBCS screening process once 
and have not repeated the process as referred to within the guidance. This would have provided 
limited changes to the catchments prioritised for BRAVA.  

10.1.1 Approach  
The 617 Level 3 WwTW catchments within our region were assessed against a range of indicators 
also referred to as screening criteria. This w as generally undertaken using information available 
from existing YW reporting systems or from other relevant stakeholders or Risk Management 
Authorities (RMAs). The assessment was completed in October 2019. In order to standardise the 
assessment, Water UK  identified 17 standard indicators to be used by each water company to 
undertake this high - level assessment.  



 

Yorkshire Water                        Page 73 of 225 
DWMP24  

The 17 standard indicators can be viewed within the DWMP Framework Document Ь ЮAppendix B 
Risk- based Catchment Screening Я ˙̡̖̥̖̞̖̣̄̓ ˣˡˢ˪˚18:  

Table  B- 1, within the Framework Appendices for RBCS , illustrates and describes how to assess each 
indicator and lists the trigger criteria used to advance the catchment to the subsequent BRAVA 
investigations.  

The 17 standard indicators were identified as e ̥̙̖̣̚ Ю̗̣̤̥̚ ̥̖̣̚Я ̠̣ Ю̤̖̠̟̔̕ ̥̖̣̚Я ̥̠ ̡̙̖̝ ̗̗̖̣̖̟̥̥̖̒̕̚̚ 
between the priority of each indicator when considering whether further assessment is required. 
˸̖̟̖̣̝̝̪̒˝ ̝̝̒ ̣̥̖̣̔̒̚̚ ̨̖̣̖ ̝̤̤̖̔̒̕ ̤̒ Ю̗̣̤̥̚ ̥̖̣̚Я ̡̖̩̖̥̔ ̗̠̣ ̥̙̖ ̨̗̠̝̝̠̟̘̚ ̨̙̙̔̚ ̨̖̣̖ ̝̤̤̖̔̒̕ ̤̒ 
Ю̤̖̔ ̠̟̕ ̥̖̣̚Я˫ 

¶ Catchment characterisation (stage 2 of the wastewater resilience metric methodology).  
¶ Continuous or intermittent discharges impact upon sensitive receiving waters (part B).  

The following process, as detailed within the RBCS appendix of the DWMP framework, was followed 
when summating the total number of breaches of screening criteria across both indicator tiers:  

¶ If two or more  indicators are breached (excluding sewer collapses and blockages Ь see 
third bullet) then a BRAVA is required to iden tify whether and to what extent changes in 
future inputs impact on planning objectives.  

¶ If one  indicator is breached (again, excluding sewer collapses and blockages Ь see next 
bullet) then a BRAVA is required, if the indicator causing the single breach is included 
within the first tier.  

¶ If only  the sewer collapses and/or blockages indicators are breached then this is to be 
treated as if no indicators are breached, i.e., there is no requirement to undertake the 
DWMP BRAVA and problem characterisation steps.  

¶ If no  conditions are met this implies that there is no current evidence to suggest that the 
Level 3 catchment is likely to be vulnerable to changes in future inputs and therefore a 
detailed baseline risk and vulnerability assessment is not required.  

10.1.2 Metho dologies  
We have developed a series of methodologies that are broadly in line with the processes detailed 
within the RBCS appendix of the DWMP framework  and are summarised below.  We have assessed 
and reported the number of catchments triggering on each ind icator. This then allows the above 
tiered approach to be applied to determine the number of catchments progressing to BRAVA.  

Several of the methodologies utilise data from a preceding three - year period, this varies between 
calendar years and financial yea rs dependent on the individual assessment. When referring to 
calendar years, this covers the period from 1 January 2016 to 31 December 2018 with individual years 
running from 1 January to 31  December. When referring to financial years, this covers the peri od from 
1 April 2016 to 3 1 March 2019 with individual years running from 1 April to 31 March.  

10.1.2.1 Catchment characterisation (Tier 2)  
This is in -̝̟̖̚ ̨̥̙̚ ̥̙̖ ̥̖̣̈̒ ̆˼ ˵̈˾́ ̨̗̣̞̖̠̣̜̒ ̠̦̞̖̟̥̥̠̟̔̒̕̚ ЮStage 2 of the wastewater 
resilience metric ̞̖̥̙̠̠̝̠̘̪̕Я and part of the common PR19 performance commitment.  

The categorisation was based on several criteria such as how steep the catchment was, was there 
a reliance on pumping, did the catchment have more than 75% combined system, any previous 
hydra ulic flooding incidents and how rapid the response to rainfall was. This assessment was 
initially undertaken on our Drainage Area Zones (DAZs) rather than at an individual Level 3. YW 

 
18 https://www.water.org.uk/wp - content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September - 2019-
B.pdf  

 

https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-B.pdf
https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-B.pdf
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corporate systems utilise DAZs which are spatial areas, defined to repre sent either a single WwTW 
catchment, a collection of WwTW catchments or a broadly hydraulically independent area of 
network within a WwTW catchment. Each DAZ was classified with a score from 1 to 5 (low to high) 
based on the above criteria, with those scor ing a 4 or 5 triggering  against this indicator . Where a 
DAZ intersects more than one Level 3 catchment, all catchments intersecting that DAZ were given 
the same characteristic score. Where a Level 3 catchment intersected more than one DAZ, an 
assessment wa s made as to whether the catchment should trigger or not based on whether any of 
the individual DAZ characteristic scores suggested triggering should occur and the proportion of 
overlap between the DAZs and the Level 3.  

Following the above methodology, the  RBCS assessment triggered 616 catchments on this indicator. 
The Micklefield catchment was identified as the only catchment which did not trigger.  

10.1.2.2 Intermittent discharge impacts upon bathing or shellfish waters  
This assessment was undertaken using the YW Event Duration Monitoring (EDM) database to identify 
those overflows discharging to bathing waters, and these compared against the EA bathing  water 
quality classification. Any catchment containing an overflow discharging to a bathing water that did 
not achi eve good classification in 2019 triggered on this indicator. There are no designated shellfish 
waters within the YW region.  

Following the above methodology, the RBCS assessment triggered two catchments on this indicator. 
The Bridlington & Scarborough catch ments were the only catchments where bathing water was not 
classed as meeting Good in 2019 .  

10.1.2.3 Continuous or intermittent d ischarge impacts upon other sensitive receiving waters  Ь 
Part A  
̙̤̅̚ ̤̤̖̤̤̞̖̟̥̒ ̨̤̒ ̦̟̖̣̥̜̖̟̒̕ ̦̤̟̘̚ ˿̥̦̣̝̒̒ ˶̟̘̝̟̒̕Я̤ ˵̖̤̘̟̥̖̒̚̕ ̥̖̤̄̚ ̥̤̖̥̒̒̕ ̟̒̕ ̧̨̣̖̖̟̘̚̚ 
where YW are the responsible party for remedies associated with freshwater pollution, with a 
financial year for completion post the DWMP baseline year of 2020. Wh ere a catchment contains an 
asset associated with the remedy, this would result in the catchment triggering.  

Following the above methodology, the RBCS assessment triggered no catchments on this indicator.  

10.1.2.4 Continuous or intermittent d ischarge impacts upon  other sensitive receiving waters  Ь 
Part  B (Tier 2)  
̙̤̅̚ ̤̤̖̤̤̞̖̟̥̒ ̨̤̒ ̦̟̖̣̥̜̖̟̒̕ ̦̤̟̘̚ ˿̥̦̣̝̒̒ ˶̟̘̝̟̒̕Я̤ ˵̖̤̘̟̥̖̒̚̕ ̥̖̤̄̚ ̥̤̖̥̒̒̕ ̟̒̕ ̧̨̣̖̖̟̘̚̚ 
where YW are the responsible party for threats associated with water pollution, with a financial year 
for acti on post the DWMP baseline year of 2020. Where a catchment contains an asset associated 
with the threat, this would result in the catchment triggering. Upon review of this data all asset 
associated with a threat had either been investigated and resolved or proven not to be an issue.  

Following the above methodology, the RBCS assessment triggered no catchments on this indicator.  

It is noted that the required actions for some threats due for completion before the baseline year of 
2020 were investigations which  ̞̪̒ ̖̟̥̗̪̚̕̚ ̥̙̖ ̟̖̖̕ ̗̠̣ ̗̦̥̦̣̖ ̧̟̖̤̥̞̖̟̥̚˟ ̙̝̤̥̈̚ ̥̙̤̚ ̙̤̟̒Я̥ 
resulted in the Level 3 catchment triggering on this indicator a review has confirmed all Level 3 
catchments associated with such an investigation have proceeded to BRAVA based on other 
metri cs. 

10.1.2.5 Storm Overflow Assessment Framework (SOAF)  
This assessment was undertaken based on those YW storm overflow assets identified as requiring a 
SOAF investigation. These investigations are included in the WINEP element of our PR19 programme 
based on a previous assessment of spill frequency. Any L evel 3 catchments which included a storm 
overflow requ iring a SOAF investigation triggered against this indicator. Some manual analysis was 
required to check  appropriate  matching of storm overflows to Level 3 catchments as a result of YW 
systems utilising DAZs.  

Following the above methodology, 74 catchments t riggered on this indicator.  
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10.1.2.6 Capacity Assessment Framework (CAF)  
This assessment was undertaken utilising results from our existing hydraulic model stock to 
establish the return period at which surcharge is first predicted  in pipes. Scores were assigned to 
individual pipes based on the return period and then scores aggregated to Level 3 catchments in 
line with the methodology detailed in the Capacity Assessment Framework 19. Any catchments 
scoring a 4 or 5 have triggered aga inst this indicator. No assessment has been undertaken for 
catchments without a model due to a lack of available data.  

Following the above methodology, the RBCS assessment triggered 90 catchments via this indicator 
out of a possible 226 that had available  data.  

10.1.2.7 Internal Sewer Flooding (ISF)  
The internal sewer flooding assessment was undertaken using a dataset containing the locations of 
all internal sewer flooding incidents occurring during the last three financial years. Incident data is 
based on YW Performance Commitment reporting methodologies for AMP6.  

The incident data was mapped to individual Level 3 catchments and the following approaches 
taken based on the catchment Population Equivalent (PE):  

¶ Catchment with PE < 2,000 Ь Each catchment was assess ed and any which contained an 
internal sewer flooding incident during the entire three - year period triggered.  

¶ Catchments with PE > 2,000  Ь The number of properties connected to the sewer network 
was identified for each catchment and the catchment triggered  if the following criteria 
detailed in the RBCS Appendix of the DWMP methodology were met:  

o Annual flooding incidents (number per 10,000 connected properties) in any of the 
preceding 3 years is greater than the baseline value for upper quartile 
performance (annual flooding incident rate of >1.68 per 10,000 connections) and,  

o The number of incidents is >1 in total over the last three years, excluding any 
incidents where permanent measures have been put in place to address the root 
cause of the sewer flood risk  (e.g., permanent solutions for hydraulic overload or 
sewer defect rehabilitation).  

Following the above methodologies, five catchments with population equivalent less than 2,000 
triggered on this indicator, whilst 120 catchments with population equivalent  greater than 2,000 
triggered. Therefore, a total of 125 catchments triggered on this indicator.  

The flooding incident dataset used for this assessment included non - reportable incidents. As the 
upper quartile target is representative of reportable incident s only, the approach taken is 
conservative. It should also be noted that incidents attributed to collapses were discounted from the 
assessment on the assumption that the issue would have been rectified. Sensitivity testing has been 
undertaken to establish the impact on the RBCS assessment if undertaken using reportable 
incidents only and including those incidents attributed to collapses, the results of which are 
summarised below:  

¶ A total of 98 catchments would trigger on this indicator including collapses a nd excluding 
non - reportable incidents.  

¶ 28 catchments which have triggered in our RBCS assessment would not trigger if using 
the differing incident data. All of these catchments would proceed to BRAVA regardless of 
this due to triggering on other RBCS indi cators.  

 
19water.org.uk/wp - content/uploads/2018/12/Capacity - Assessment - Framework - Project - Report - Final.pdf.  

https://www.water.org.uk/wp-content/uploads/2018/12/Capacity-Assessment-Framework-Project-Report-Final.pdf.
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¶ 1 catchment did not trigger in our RBCS assessment but would trigger using the differing 
incident data. This catchment proceeded to BRAVA due to triggering other RBCS 
indicators.  

10.1.2.8 External Sewer Flooding (ESF)  
The external sewer flooding assessment was undertaken using a dataset containing the locations of 
all external sewer flooding incidents occurring during the previous three financial years. Incident 
data is based on YW Performance Commitment reporting methodologies for AMP6.  

The incident data w as mapped to individual Level 3 catchments and the following approaches 
taken based on the catchment PE:  

¶ Catchment with PE < 2,000 Ь Each catchment was assessed and any which contained 
more than 10 external sewer flooding incidents during the entire three - year period 
triggered.  

¶ Catchments with PE > 2,000  Ь The number of properties connected to the sewer network 
was identified for each catchment and the catchment triggered if the following criteria 
detailed in the RBCS Appendix of the DWMP methodology were met:  

o Annual flooding incidents (number per 10,000 connected properties) in any of the 
preceding three years is greater than the baseline value for upper quartile 
performance (annual flooding incident rate of >17.07 per 10,000 connections) and,  

o The number of incidents is >10 in total over the last three ye ars, excluding any 
incidents where permanent measures have been put in place to address the root 
cause of the sewer flood risk (e.g. permanent solutions for hydraulic overload or 
sewer defect rehabilitation).  

Following the above methodologies, 11 catchmen ts with population equivalent less than 2,000 
triggered on this indicator, whilst 152 catchments with population equivalent greater than 2,000 
triggered. Therefore, a total of 163 catchments triggered on this indicator.  

The flooding incident dataset used f or this assessment included non - reportable incidents. As the 
upper quartile target is representative of reportable incidents only, the approach taken is 
conservative. It should also be noted that incidents attributed to collapses were discounted from the 
assessment on the assumption that the issue would have been rectified. Sensitivity testing has been 
undertaken to establish the impact on the RBCS assessment if undertaken using reportable 
incidents only and including those incidents attributed to collapses , the results of which are 
summarised below:  

¶ A total of 132 catchments would trigger on this indicator including collapses and 
excluding non - reportable incidents.  

¶ 31 catchments which have triggered in our RBCS assessment would not trigger if using the 
dif fering incident data. 29 of these catchments would proceed to BRAVA regardless of this 
due to triggering on other RBCS indicators.  

10.1.2.9 Pollution incidents (Category 1, 2 and 3)  
The pollution incidents assessment was undertaken using a dataset containing all ca tegory 1, 2 and 
3 pollution incidents occurring during the previous three financial years.  

The incident data was mapped to individual Level 3 catchments with a catchment triggering if any 
of the following criteria were met:  

¶ For any of the previous three y ears data, a category 1 or 2 incident has occurred; or,  

¶ ˷̠̣ ̥̙̖ ̡̧̣̖̠̦̤̚ ˤ ̪̖̣̤̒ ̥̒̒̕ ̥̙̖ ̡̖̣̗̠̣̞̟̖̒̔ ̗̠̣ ̥̙̖ ̥̙̞̖̟̥̔̒̔ ̤̚ ̝̤̤̖̔̒̕ ̤̒ Ю˲̞̖̣̓Я ̠̣ 
Ю̖̃̕Я ˙̗̠̣ ˣˡˢ˨˝ ̥̙̤̚ ̖̟̘̓̚ ̘̣̖̥̖̣̒ ̥̙̟̒ ˣ˦ ̟̖̟̥̤̔̚̚̕ ̡̖̣ ˢˡ˝ˡˡˡ ̜̞ ̠̗ ̨̤̖̖̣˚ˬ ̠̣˝ 
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¶ Where at least one category 3 wastewater incident has been recorded in the last 3 years 
and measures have not been put in place to address pollution risk .  

Following the above methodology, the RBCS assessment triggered 140 catchments on this indicator.   

10.1.2.10 WwTW quality compliance  
Data w as obtained from the YW Wastewater Asset Planning Team detailing the WwTW s which had 
failed to achieve quality compliance, in line with the Environmental Performance Assessment (EPA)  
criteria, in the previous three calendar years. A failing WwTW during any  of the three years resulted 
in the Level 3 triggering.  

Following the above methodology, the RBCS assessment triggered 21 catchments on this indicator.   

10.1.2.11 WwTW Dry Weather Flow (DWF) compliance  
For all treatment works where appropriate flow measurement is un dertaken, measured Q90 20 flow 
data was obtained from the YW Wastewater Planning Asset Team for the preceding five calendar 
years , 2014- 2018. For any WwTW where the measured Q90 exceeded the DWF permit limit for two 
consecutive years, this resulted in the Level 3 triggering.  

Following the above methodology, the RBCS assessment triggered nine  catchments on this 
indicator.  

10.1.2.12 Storm overflows  
We have collated available data and evidence to identify any potential risk of overflows breaching 
their environmental permits, in line with the methodology detailed within the RBCS appendix of the 
DWMP framework.  

Following this methodology, the RBCS assessment triggered 34 catchments on this indicator.   

10.1.2.13 Risks from interdependencies between other Risk Managem ent Authority (RMA) systems  
We have taken two approaches to this indicator, identifying where we already know other RMAs 
have concerns through previous stakeholder engagement and assessing the potential level of risk 
within the catchments based on the Envi ronment Agency's Flood Zone 3 Flood Map  which provides 
an indication of areas with a 1 in 100 (1%) or greater chance of flooding each year from rivers; or with 
a 1 in 200 (0.5%) or greater chance of flooding each year from the sea.   

A spatial assessment wa s undertaken to establish if 30% or more of the area within each Level 3 
catchment falls within Flood Zone 3, if this was the case, the catchment triggered  on this indicator . It 
was considered that if 30% of the catchment is at risk of regular flooding, an  improved level of 
understanding of our drainage risks within this catchment would be beneficial.  

Following the above methodology, the RBCS assessment  triggered 46 catchments on this indicator, 
including the Goole, Bentley and Hull catchments ; these have a  known history of major flood events.  

Testing was undertaken to establish the impact that selecting a threshold different to that of 30% 
had on the number of catchments proceeding to BRAVA. Reducing the threshold by 10% would result 
in 9 fewer Level 3 catc hments proceeding to BRAVA, increasing the threshold by 10% would result in a 
further 10 Level 3 catchments requiring a BRAVA. The total population associated with these 
catchments is in the region of 1650 in both cases, this is not considered to be signif icant in terms of 
the overall population progressing to BRAVA. When reviewing this screening indicator  in future 
cycles of  DWMP development, consideration will be given to utilising additional data and 
information, particularly that arising through enhance d partnership working.  

 
20 Q90 is a  measure of total daily volume arriving at the treatment works. Total daily volumes are in excess of this value for 90% 
of the year.  
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10.1.2.14 Planned residential new development  
We utilised our existing population projection dataset, provided by our consultant Edge Analytics in 
2016, and containing population projections mapped to census enumeration districts. This included 
the projected data for the 2020 baseline as well as 2030 (10 year) and 2045 (25 year). This data was 
then assessed in conjunction with the thresholds detailed in Figure B - 1 and Table B - 3 of the Water 
UK DWMP Framework D ocumentation Ю˲̡̡̖̟̩̕̚ ˳ ̤̜̃̚-˳̤̖̒̕ ˴̥̙̞̖̟̥̒̔ ̣̖̖̟̟̘̄̔̚Я21.  

A catchment triggered if the 10 - year and  25- year projected populations exceeded the thresholds 
detailed within the framework.  We have elected not to trigger catchments which would trigger 
based o n exceedance of the 25 - year projection threshold alone. This approach was taken due to 
the level of uncertainty associated with longer term projections. Sensitivity testing confirmed that a 
further 26 catchments with a population of approximately 15,000 wo uld have progressed to BRAVA if 
we had assessed against the 25 - year threshold. We will continue to monitor these catchments and 
the approach taken to this metric during subsequent cycles of DWMP development.  

Following the above methodology, the RBCS assess ment triggered 187 catchments on this indicator.  

10.1.2.15 Water Industry National Environment Programme (WINEP)  
The WINEP at the time of screening was reviewed to identify catchments within which an existing 
WINEP WwTW investigation was planned, or there was an exi sting WINEP scheme that would not be 
completed before the DWMP investment year of 2025.  This allowed us to work efficiently by not 
duplicating effort on existing WINEP schemes.  

Following the above methodology, the RBCS assessment triggered 104 catchments on this indicator.  

10.1.2.16 Sewer collapses  
The sewer collapses assessment was undertaken using a dataset containing the locations of all 
sewer collapse incidents occurring during the previous three financial years.  

The incident data was mapped to individual Level  3 catchments and the following approaches 
taken based on the catchment PE:  

¶ Catchment with PE < 2,000  Ь Assessment was undertaken and  a  trigger occurred when 2 
or more collapse incidents were identified within the Level 3 in any of the previous years.  

¶ Cat chment with PE > 2,000  Ь Further GIS analysis was undertaken to establish the total 
length of sewerage within each of the Level 3 WwTW catchments and normalisation 
undertaken using this. The average YW collapse rate for 2018/19 was calculated, and 
trigger occurred if the Level 3 catchment collapse rate was greater than the YW average.  

Following the above methodologies, 100 catchments with population equivalent less than 2,000 
triggered on this indicator whilst 82 catchments with population equivalent greate r than 2,000 
triggered. Therefore, a total of 182 catchments triggered on this indicator.  

10.1.2.17 Sewer b lockages  
The sewer blockages assessment was undertaken using a dataset containing the locations of all 
sewer blockage incidents occurring during the previous three financial years.   

¶ Catchment with PE < 2,000  Ь Assessment was undertaken,  and  a  trigger occurred when 2 
or more blockage incidents were identified within the Level 3 in any of the previous years.  

¶ Catchments with PE > 2,000  Ь Further GIS analysis was undertaken to establish the total 
length of sewerage within each of the Level 3 WwTW catchments normalisation 

 
21 https://www.water.org.uk/wp - content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September - 2019-
B.pdf   

 

https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-B.pdf
https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-B.pdf
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undertaken using this. The average YW blockage rate for 2018/19 was calculated, and 
trigger occurred if the Level 3 catch ment blockage rate was greater than the YW average.  

Following the above methodologies, 237 catchments with population equivalent less than 2,000 
triggered on this indicator whilst 151 catchments with  population equivalent greater than 2,000 
triggered. Ther efore, a total of 388 catchments triggered via this indicator.  

10.1.3 RBCS screening results  
The number of Level 3 catchments that triggered against each of the indicators is summarised in 
Table 8. We have used the results of each indicator and applied the tiered approach as described in 
Section 10.1.1 to determine the catchments that required the next stage in the DWMP process which 
was BRAVA. This resulted in 335 Level 3 catchments progressing through to BRAVA. The remaining 
282 Level 3 c ̥̙̞̖̟̥̤̒̔ ̧̙̖̒ ̖̖̟̓ ̤̤̘̟̖̒̚̕ ̒ ̨̣̦̟̪̒ ̠̗ б̧̤̖̣̖̀̓в ̗̠̣ ̥̙̖ ̡̡̦̣̠̤̖̤ ̠̗ ̥̙̖ ˵̈˾́˟ 
These will be subject to review during future cycles of DWMP development.  

Table 8: RBCS Triggers per Catchment  

Trigger   No of Catchments that Triggered  

Catchment Characterisation (Tier 2)   616 

Bathing or Shellfish Waters   2 

Discharge to sensitive waters (part A)   0 

Discharge to sensitive waters (part B) (Tier 2)   0 

SOAF  74 

CAF  90  

Internal Sewer Flooding   125 

External Sewer Flooding   163 

Pollution Incidents   140 

WwTW Q compliance   21 

WwTW DWF compliance   9 

Storm Overflows   34  

Other RMA systems   46  

Planned Residential Development   187 

WINEP  104 

Sewer Collapses  182 

Sewer Blockages  388  

 

The individual RBCS results for each of the 617 Level 3 catchments is provided with in  the catchment 
summaries provided in  Appendix D . These are also collated and summar ised for each Level 2 within 
Appendix C . 

10.2 Planning objectives  

The DWMP framework outlines the need for risks to be measured against a series of planning 
objectives. Where possible, our planning objectives align with our standard performance 
commitments but focus ing  on hydraulic capacity  for the first cycle of the DWMP. We have shared 
these with our stakeholders via the Yorkshire Leaders Board for comment. By measuring both our 
current and future performance against these, as part of BRAVA, we can identify where interventions 
and investment may be required.  
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10.2.1 National p lanning objectives  
We worked collaboratively with the other water companies and Water UK to establish six national 
planning objectives against which outputs were produced by all Water Companies and provided to 
key stakeholders for review in December 2020 for information.  

The six national planning objectives are summarised below:  

PO- 01:  Risk of sewer flooding in a 1 in 50 - year storm  
PO- 02: Storm overflow performance  
PO- 03: Risk of wastewater treatment works quality compliance failure  
PO- 04: Internal sewer flooding risk  
PO- 05: Pollution risk  
PO- 06: Sewer collapses risk  

Further detail on the approach taken to establish these planning objectives and the methodologies 
for assessing against them during BRAVA is provided in the technical note, BRAVA planning 
objectives for the first cycle of DWMPs 22, produced by Water UK. A s ummary of the national p lanning 
objectives is provided in Table 9 below.  

Table 9: National p lanning objectives summary   

Ref  Planning objective   Description   

PO- 01  Risk of sewer flooding in a storm   Percentage of population at risk of sewer flooding in a 1 - in- 50 -
year return period storm for the Baseline (2020) and the long - term 
(2050) timeframes.   

PO- 02  Storm overflow performance   The performance of both network overflows (Storm Overflows) 
and WwTW storm tank overflows for the Baseline (2020) and the 
long - term (2050) timeframes.   

PO- 03   WwTW compliance   Performance of wastewater assets to treat and dispose of sewage 
in line with the discharge permit conditions imposed on sewage 
treatment works for both the Baseline (2020) and the long - term 
(2050) timeframes.   

Measure includes the performance of water treatment assets for 
the water supply service in line with the discharge permit 
conditions imposed on water treatment works. The discharge 
permit compliance met ric is reported as the number of failing 
sites and not the number of failing discharges.    

PO- 04   Internal sewer flooding   The number of internal flooding incidents per year (hydraulic 
overload and other causes) only for the Baseline (2020) 
timeframe. This includes sewer flooding due to severe weather 
events normalised into incidents per 10,000 connected properties.   

PO- 05   Pollution incidents   Category 1 Ь 3 pollution incidents normalised into incidents per 
10,000km of wastewater network and only for the Baseline (2020) 
timeframe.   

PO- 06   Sewer collapses   Number of sewer collapses normalised into incidents per 1,000km 
of wastewater network and only for the Baseline (2020) timeframe. 
Include bursts to rising mains, even where failures are accidental 
rather than due to weakness in pipe condition.   

 
We discuss our approach to assessing our levels of risk against these national planning objectives in 
Section 10.3.2. 

10.2.2 Our bespoke p lanning themes  
We have built upon the national planning objectives, and in some instances, expanded our asset 
performance assessments beyond the stated requirements, in order to understand our risk position 
against three key themes that reflect our strategic drive and ambition , shown below  in Table 10. 

 
22 https://www.water.org.uk/wp - content/uploads/2020/07/BRAVA - planning - objectives - for - the - first - cycle - of - DWMPs.pdf  

https://www.water.org.uk/wp-content/uploads/2020/07/BRAVA-planning-objectives-for-the-first-cycle-of-DWMPs.pdf
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Through  the refinement of the national planning objectives, we have introduced an increased level 
of granularity to improve our understanding of our  asset performance and associated risk position 
to inform the development of our plan.  

Table 10: Strategic ambition and bespoke p lanning objectives   

We take care of your wastewater and 
protect you and the environment 
from sewer flooding  

PO- 07: Managing risk of internal property sewer flooding from hydraulic 
causes (1 in 30 year)   

PO- 08: Managing risk of external flooding within the property curtilage from 
hydraulic causes (1 in 30 year)   

We protect and improve the water 
environment  

PO- 09: Managing Storm Overflow Performance  

PO- 10: Wastewater Treatment Works (WwTW)  Flow Compliance  

PO- 11: Wastewater Treatment Works (WwTW ) Quality Compliance  

A resilient future network*  

PO- 12: Managing risk of internal property sewer flooding  from hydraulic 
causes  

PO- 13: Managing risk of external flooding within the property curtilage from 
hydraulic causes  

*this represents the Risk of 1:50 storm outlined in our Strategic Context document.  

Further detail on the assessment of the bespoke Planning Objectives is provided  in Section 10.3.3. 

10.3 BRAVA 

The 335 Level 3 catchments that progressed through the RBCS stage were then advanced to the 
BRAVA stage where they are assessed in greater detail against the Planning Objectives, both 
National and Bespoke, described in Section 10.2. 

The Water UK framework outlines the process shown in  Figure 54  for undertaking BRAVA . 
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Figure 54 : Schematic of the DWMP BRAVA process  

 

Source: Water UK 23 

The BRAVA stage of the DWMP is aiming to assess the risk and vulnerability of a catchment both for 
the present day and for future epochs. Within our BRAVA assessment we have considered a 
present - day  baseline at 2020 with interim and medium - term future scen arios at 2030 and 2050 
with a long - term epoch set at year 2080.  

10.3.1 Hydraulic m odelling  
To complete the BRAVA stage,  we have utilised extensive  hydraulic modelling data.  We have 
invested in creating and maintaining several hydraulic models to cover our region and support with 
our business planning processes. These models are built to varying standards and specifications 
having been developed over the last two decades in re sponse to a variety of different drivers in 
these catchments. We have model coverage for approximately 77% of the current population of 
Yorkshire. Historic model development has progressively focussed on our  highest risk areas,  and we 
continue to develop o ur modelling stock in relation to need .  

Our hydraulic models contain a representation of a drainage catchment, including:  

¶ The location, size and gradient of our sewers and manholes .  
¶ The location and key parameters of other assets such as storm overflows,  pumping 

stations and outfalls . 
¶ An assessment of the nature of contributing flows from population, trade, infiltration, and 

rainfall response . 
¶ Catchment characteristics such as slope and soil type  

 
23 https://www.water.org.uk/wp - content/uploads/2021/10/DWMP_Framework_Report_Main_Report_September_2021.pdf  

https://www.water.org.uk/wp-content/uploads/2021/10/DWMP_Framework_Report_Main_Report_September_2021.pdf
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These can be used as tools to understand system hydraulics and performance and to scenario test 
future situations. Some models are built for a specific purpose, such as to understand the 
performance of a specific asset, others are built as general catchment models, in YW these are 
developed to support our Drainage  Area Plans (DAPs) which are developed for specific Drainage 
Area Zones (DAZs).  

10.3.1.1 Drainage Area Zone to Level 3 Catchment  
A DAZ can contain multiple small towns, villages and suburbs all served by their own wastewater 
treatment works, alternatively several D AZs can join and flow to a single wastewater treatment 
works, usually by gravity.  

Our wastewater operations are structured around DAZs, this is how we operate as a business and 
collect and report data and how we plan our resources. The DWMP is structured a round Level 3 
catchments, which is a representation of all flows draining to a single wastewater treatment works.  
For the purposes of the DWMP it has been necessary to transition from DAZs to Level 3 catchments 
for assessment and reporting purposes . In som e situations, a single DAZ model may have contained 
multiple Level 3 catchments, conversely, f or several of our Level 3 catchments, particularly our larger 
urban conurbations, multiple DAZ models needed to be amalgamated  to create the Level 3 model. 
Conseq uently, within a given Level 3 the model age and quality can vary across the Level 3 
catchment. Further to this, for a minority of Level 3 catchments, part of the wastewater network was 
not covered by an existing model  meaning a complete Level 3 catchment model was unavailable .  

10.3.1.2 Model availability  
Of the 335 BRAVA catchments, models were available for all or part of the catchment in 213 
instances. These were constructed for a variety of purposes ranging from Urban Pollu tion 
Management (UPM)  Manual , Water Framework Directive (WFD) assessments to use in DAPs. With 
dates ranging from 1999 to 2020. Models are a snapshot in time and are only verified for the specific 
purpose identified at that time. Therefore, the models avai lable in the modelling library may have 
been verified, but not necessarily for the purpose required for DWMPs, nor at the location required, 
and may not contain all the changes that have occurred in the catchment since it was verified.  

For those Level 3 c atchments with missing sections of network and the larger of the L evel 3 
catchments where no model was available, a bespoke model build process  was produced to create 
a model that would be suitable for the DWMP BRAVA assessment ; this is discussed further i n Section 
10.3.1.3. However,  for 102 Level 3 catchments, this meant that no model was available, and an 
alternative assessment method would be required to complete BRAVA. 

The model availability and ultimate BRAVA assessment method is summarised in  Figure 55 , below:  
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Figure 55 : Model availability for use in DWMP  

 

10.3.1.3 Bespoke DWMP m odel build  
Of the 335 Level 3 BRAVA catchments, 122 had no model or only partial model coverage. Most of the 
Level 3 catchments with no model representation were small in relation to the population they 
served. Of the original 122 Level 3 catchments with no model, 86 had a population equivalent (PE) of 
less than 2,000 with 36 having a PE of equal or above 2,000.  

Ideally all BRAVA catchments would have been covered by a current hydraulic model. Given the 
time avai lable this was not feasible and as such those catchments covering the largest PE were 
prioritised for model representation. This resulted in models for the largest 20 Level 3 catchments, in 
terms of PE, having a new model built and calibrated for the purpo ses of our DWMP assessment.  

Due to time constraints a  bespoke model build , and calibration process was developed for use in 
our DWMP. This makes use of our comprehensive in - house modelling specification but expedites 
some processes. Given the strategic nat ure of the DWMP this was considered to provide a suitable 
tool for use in the BRAVA assessment. The bespoke model build process is summarised in Figure 56 , 
below.  It is acknowledged this process is high level, however it provides some increased confidence 
compared to a simple model build merely using the sewer function designation for area allocation.  
We will work on improving this tool for cycle 2 alongside any new mo del builds or upgrades.  

Figure 56 : Overview of Bespoke Model Build Process  

 

The 20 models built following the bespoke methodology were then uplifted for the short - , medium -  
and long - term planning horizons using the same methodology as the uplifts for existing hydraulic 
models.  

10.3.1.4 Model updates  
As noted above, the available models ha ve previously been built to investigate specific needs or for 
drainage area planning and therefore follow the modelling procedures of that time.  
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A bespoke model update methodology was produced. This set out the process to update models to 
a current and fu ture epoch. This was designed to be a targeted update focusing on significant 
catchment  alterations an d was achievable across all required catchments in the timeframe.  

10.3.1.5 Creation of the baseline m odel  
The process used to create the baseline 2020 model is summarised in Figure 57 below:  

Figure 57: Overview of p rocess to create the baseline m od el  

 

10.3.1.6 Creation of the future m odels  
The baseline model was subject to further model adjustment for population, urban creep, and 
wastewater consumption rate to generate the future epoch models.  

10.3.1.6.1 Population g rowth  
The latest available population predictions pr ovided by our external supplier were used along with 
census enumeration district boundaries and our corporate address point data to determine Level 3 
future catchment populations. The population predictions  include predictions up to a 2045 epoch. 
The 2045 population has been utilised within the 2050 and the 2080 epoch models.  



 

Yorkshire Water                        Page 86  of 225 
DWMP24  

Where the baseline modelled population was less than the predicted 2030 and 2045 projected 
populations, then the model population was globally uplifted to align to these predictions.  

Whilst the latest population projection available at the time of the assessments was utilised, ahead 
of PR24 and WRMP24 we have worked with our external supplier to develop a series of new 
population growth forecasts for a range of scenarios, utilising upda ted data. Given the timescales 
required to undertake BRAVA and the subsequent phases of DWMP development, particularly where 
hydraulic modelling was required, we were unable to fully utilise this updated dataset within our 
DWMP assessments. Sensitivity tes ting relating to this is discussed further in Section 12.2.3. 

In addition to uplifting population , we have also represented major planned developments in line 
with the process utilised for updating the baseline models.  Where information relating to the timing 
of developments was available this has been utilised when establishing the model epoch for 
inc lusion. For residential developments without planned dwelling counts, these have been included 
in the 2050 and 2080 epoch models only, with an assumed dwelling density rate.  

10.3.1.6.2 Urban creep  
Urban creep is the term assigned to the conversion of permeable space s to impermeable over time, 
this is assessed and applied to the model at a property level and might represent the creation of a 
driveway, an extension , or a new patio. These individual, small and incremental increases in 
impermeable area can have a signifi cant impact on the wastewater system during rainfall when 
the cumulative impact of all the changes are evaluated within a catchment.  

The age of some properties means it is unlikely further creep can occur as there is no remaining 
permeable space to be conv erted.  

Our company Modelling Specification was followed to represent creep within the future epoch 
models. The methodology aligns with the UKWIR Method 1  Ь Regression Tree method.  

10.3.1.6.3 Wastewater consumption reduction   
The future per capita consumption (PCC) rates were aligned to values within our WRMP19 24, which 
was the latest available data at the time of undertaking the modelling work. Overall, this suggests 
that average consumption would reduce in the future. The available data is shown in Figure 58  
below, the weighted average has been utilised. The 2044/2045 consumption rate has been utilised 
within the 2050 and the 2080 epoch models.  

 
24 https://www.yorkshirewater.com/media/aeohjl3o/water - resources - management - plan - 2019.pdf  

https://www.yorkshirewater.com/media/aeohjl3o/water-resources-management-plan-2019.pdf


 

Yorkshire Water                        Page 87 of 225 
DWMP24  

Figure 58 : Summary of YW Dry Year Annual Average PCC Forecasts by AMP period  

 

An alternative approach to PCC has been undertaken for the WwTW assessments, as discussed in 
the relevant BRAVA and ODA sections of this report.  

10.3.1.7 Modelled rainfall  
The developed hydraulic models have been simulated with design and time varying rainfall.  

10.3.1.7.1 Design rainfall  
Discrete Design Rainfall events were generated using Flood Estimation Handbook (FEH13) Depth  
Duration  Frequency (DDF) descriptors. To determine the correct descriptors for each Level 3 
catchment the catchment centroid coordinates were used. The process created rainfall events 
including  1 in 1, 2, 5, 10, 30, 50 and 100 year events at durations of 60, 240 and 480mins.  These 
durations have been selected in line with the Risk of Sewer Flooding in a Storm methodology 25. Only 
winter desi gn events were created , representing the worst case in terms of rainfall depth with no 
seasonal adjustment factor applied . 

Multi -̡̣̠̗̝̖̚ Ю̃˶˵Я ̟̗̝̝̃̒̒̚ ̧̖̖̟̥̤ ̨̖̣̖ ̣̖̥̖̔̒̕ ̨̝̝̠̟̘̒̚ ̟̥̝̒̚̚̚ ̠̟̥̠̟̤̔̕̚̚ ̗̠̣ ̗̗̖̣̖̟̥̕̚ ̤̠̝̚ ̝̤̤̔̒ ̡̥̪̖̤ 
and/or different runoff v olume models to be set in the rainfall files. The FEH13 catchment descriptors 
were based on 100% of the catchment area and located at the catchment centroid coordinates. 
However, in circumstances where rainfall characteristics varied significantly over a L evel 3 
catchment an averaged data set was produced.  

It should be noted that no evaporation or seasonal correction factor was applied. Return periods of 1 
and 2 years were generated using P eaks  Over Threshold (POT) and return periods of 5 years or 
greater a re generated using Annual Maximum (AM).  

10.3.1.7.2 Design rainfall: Climate change uplift  
We have been working on assessing the impact of Climate Change on our drainage models since 
2012 and were one of the first water companies in England to commission research into  how best to 
do this. In 2012 we commissioned HR Wallingford to assess how climate change would affect both 

 
25 https://www.ofwat.gov.uk/wp - content/uploads/2019/04/Reporting - guidance - Risk - of - sewer - flooding - in - a-
storm_final_290319.pdf  

https://www.ofwat.gov.uk/wp-content/uploads/2019/04/Reporting-guidance-Risk-of-sewer-flooding-in-a-storm_final_290319.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/04/Reporting-guidance-Risk-of-sewer-flooding-in-a-storm_final_290319.pdf
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annual and seasonal rainfall across the Yorkshire region under medium and high emissions 
scenarios for the 2030 and 2080 epochs. The headline findin gs were that winters will be wetter with 
greater depths of rainfall and summer will be drier on average but with an increasing number of 
heavy rainfall events. The size of the changes depend on how much more carbon is emitted since 
the high emissions scena rio has larger changes.  

This work was based on a set of climate projections called UKCP09 and resulted in a set of 
recommended uplifts to design storms to use in our DAPs. The high emissions P50 2030 and high 
emissions P50 2080 uplift values have been sele cted and applied to the rainfall uplifts, this is 
equivalent to high emissions central 2030 and high emissions central 2080 in the revised HR 
Wallingford document, as shown in Figure 59  below.  

Figure 59 : Recommended climate change uplift factors for 2030 and 2080, summer and winter 
design events  

 

Source: HR Wallingford on behalf of Yorkshire Water  

There has been substantial industry - wide collaborative activity to create the datasets required for 
use in modelling FUTURE- DRAINAGE. For example, in 2018 the Met Office published the latest set of UK 
Climate Projections (UKCP18). This was followed by the release in 2019 of a very detailed dataset of 
sub - daily rainfall at very small scales (2.2km) such as that used in drainage models. This dataset 
was not available for us to use in this first round of DWMPs, however following a NERC funded project 
called FU TURE- DRAINAGE, and an UKWIR project which is updating industry tools to apply this data, 
we will be able to fully  make use of this revised data for our second round of DWMPs. Sensitivity 
testing to understand the potential impact of this new data has been undertaken, as detailed in 
Section 12.2.1. We are an active member of the research and modelling community of practice to 
make sure we are always using the most up to date science and understanding.  

The design uplift value for 2050  was interpolated at 16%.  

This approach differs from that utilised for WRMP 24 however the timing requirements for available 
data were not consistent. It is also noted that the key impacts of climate change considered in 
the two frameworks differs, with the  DWMP primarily focussing on rainfall depth and intensity 
during individual events which is not necessarily a key consideration of the WRMP.  

10.3.1.7.3 Design rainfall: Antecedent conditions  
The output FEH13 rainfall files were populated with the relevant UCWI/API30 uplift values for the 
baseline, 2030, 2050 and 2080 epochs, the following values have been applie d  as shown below in 
Table 11. 
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Table 11: FEH13 Design Rainfall NAPI and UCWI Values for YW DWMPs   

  NAPI Soil 1 
(mm)  

NAPI Soil 2  
(mm)  

NAPI Soil 3  
(mm)  

API Soil 4  
(mm)  

NAPI Soil 5  
(mm)  UCWI   

Baseline Initial Conditions   0.1 1.5 4.1 17.0 54.0  141 

2030 Initial Conditions   0.1 1.7 4.6 19.0 29.0 143 

2050 Initial Conditions   0.1 2.0 5.2 20.9 64.8  144 

2080 Initial Conditions   0.2 2.3 5.9 23.0 71.0 145 

 

10.3.1.7.4 Time series rainfall  
For Time Series Rainfall events (TSRs) we used an existing baseline stochastic time series generated 
̪̓ ˹̃ ̝̝̟̘̗̠̣̈̒̚̕ ̟̚ ˣˡˢˣ˟ ̙̖̅ ˹̃ ̝̝̟̘̗̠̣̈̒̚̕ ̡̖̠̣̥̃ ̥̥̝̖̚̕ б̤̟̘̆̚ ̆˼˴́ˡ˪ ̟̚ ̨̖̖̣̄ ˿̨̖̥̠̣̜ 
˾̠̖̝̝̟̘̕̚в ̟̒̕ ̥̖̒̕̕ ˲̡̣̝̚ ˣˡˢˤ ̠̟̥̟̤̔̒̚ ̖̘̙̥̚ ̥̞̖̤̖̣̖̤̚̚ ̡̣̠̗̝̖̤̚ ̣̠̤̤̒̔ ̠̦̣ ̣̖gion. These series 
̨̖̣̖ ̡̖̣̥̦̣̖̓̕ ̗̠̣ ̝̞̥̖̔̒̚ ̙̟̘̖̔̒ ̦̤̟̘̚ ̥̙̖ ̆˼̈˺̃ ЮRED- UPЯ ̥̠̠̝ ̥̠ ˣˡˤˡ˝ ˣˡ˦ˡ ̟̒̕ ˣˡ˩ˡ ̡̖̠̙̤̔˟ 
Appropriate evaporation rates for summer and winter were also applied. Each L evel 3 catchment 
used the stochastic series it is geographically located in, and the time series rainfall was pro - rated 
(up or down) based on the ratio of the L evel 3 Seasonal Annual Average Rainfall ( SAAR)  (from FEH13) 
compared to the  stochastic time series SAAR.   

As the current version at the time the modelling work was completed, version 2 of the RED - UP tool 
was used for this assessment. An updated version, RED - UP v3 has since been released. The potential 
impact of this new version is discussed further in Section 12.2.1. 

10.3.2 National BRAVA assessment m ethodologies  
To undertake the first steps of the BRAVA process, we established a series of methodologies to 
address the National Planning Objectives, these built on information and guidance published by 
Water UK.  

10.3.2.1 PO- 01: Risk of sewer flooding in a 1 in 50 event  
As noted in Section 10.3.1.5, where possible , a 1D- 2D linked model  has been created. Post processing 
analysis of the hydraulic simulations reviewed the predicted flow routes against the building 
footprints to establish if the property is considered to be at risk. It should be noted that model 
confidence will vary between  models  for the reasons given earlier . The baseline 2020 and 2050 
models have been utilised for the assessment.  

For 102 BRAVA catchments, no model was available and a high level, 2D only, model has been 
generated. Within these models the below ground netwo rk is not explicitly represented. Reported 
flooding and the presence of storm overflows within the catchment have been used to assess the 
below ground network capacity . An assumed drainage rate  is then subtracted from the applied 
rainfall  as shown in Table 12.  

Rainfall is applied to the surface terrain and post processing analysis reviewed the predicted flow 
routes against the building footprints to establish if the property is considered to be at risk.  

For the 2050 assessment the applied rainfall has been uplifted based on climate change 
projections. No adjustment of the drainage removal rate has been made . 

Table 12: Sewer network capacity  

Asse ssed Sewer Potential   Assumed Drainage Rate  Description  

High Potential   20 mm/hr  No storm overflow,  
no reported flooding  

Medium Potential   12 mm/hr  1 or more storm overflows,  
no reported flooding  
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Table 12: Sewer network capacity  

Asse ssed Sewer Potential   Assumed Drainage Rate  Description  

Low Potential   6 mm/hr  Contains reported flooding  

 
For both 1D- 2D linked models and  2D only models, a property is considered to be at risk of internal 
flooding if the maximum depth adjacent to a building exceeds the defined threshold in at least one 
of the simulated M50 rainfall events. The guidance provid ed by Water UK did not specify the 
thresholds to be used. The following thresholds have been used:   

¶ If the property has a mapped cellar Ь 0.001m  
¶ Where there is no cellar Ь 0.100m 

A score of not significant (0), moderately significant (1) or very significa nt (2) is then assigned to 
each Level 3 catchment based on the percentage of residential properties at risk of flooding. The 
following thresholds have been applied and are shown in  Table 13: 

Table 13: BRAVA scores and threshold criteria for internal sewer f looding 1 in 50  

BRAVA Score  Threshold   

0 0% of residential properties predicted to flood internally  

1 <5% of residential properties predicted to flood internall y 

2 5% or more of residential properties predicted to flood internally  

 

The assessment has been repeated at Level 1 and Level 2 using the same thresholds defined above. 
Where Level 3 catchments did not require a BRAVA, these have been excluded from the Level 1 and 
Level 2 assessments.  

10.3.2.2 PO- 02: Storm overflow performance  
In the majority of instances, a 1D hydraulic model has been used. The models have been simulated 
for a continuous 10 - year period and the annual average spill performance has been calculated 
using the EA 12/24 hour block method. It should be noted that model confidence will vary between 
models and that in a few instances the full 10 - year series has not been completed therefore the 
assess ment is based on a smaller data set.  The baseline 2020 and 2050 models have been utilised 
for the assessment.  

For each asset a risk score was calculated for each epoch based on the model predicted annual 
average spill frequency as set out below  in Table 14, it should be noted these are defined within the 
national guidance.  

Table 14: BRAVA storm overflow r isk scores and threshold criteria  

Risk Level (Score)   Average Annual  Spill Frequency  Bathing Water Average Spill Frequency  

Not significant   
(0 points)   <20 <3 

Moderately significant   
(1 point)   21- 40  4- 10 

Very significant   
(2 points)   >40  >10 

 
The worst case between annual average spill frequency and average bathing season spill 
frequency has been used for each asset where this is applicable.   
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For 102 BRAVA catchments, no model was available. In these instances, the national guidance 
advises that Event Duration Monitoring (EDM) data  be utilised.  Where : 

1. EDM report data provides an average spill frequency, this reported spill frequency was 
utilised. It should be noted that this may be based on a single year of data with the most 
recent available complete year being 2019.  

2. EDM Category i s given as EDM2 (D) (i.e. the overflow does not require EDM monitoring 
based on watercourse amenity or spill count) or  is undefined, then a classification of Not 
Significant was applied.  

Where EDM data was unavailable the EDM significance class and observed pollution incidents 
(January 2017 Ь December 2019 ) were used to provide an indication of risk , where it was possible to 
attribute a pollution incident to a storm overflow.  This is shown in Table 15 below . 

Table 15: Storm overflow r isk score m atrix w here no available m odel  

Risk Level (Score)   EDM Significance Class  Associated Historic Pollution  

Not significant   
(0 points)   EDM2 (B) or EDM2 (A)  None  

Moderately significant   
(1 point)   

EDM2 (B) or EDM2 (A)  
 
 

EDM2 (C)   

Single occurrence  
category 3 Ь category 5  

 

None or single occurrence  
category 3 Ь category 5  

Very significant   
(2 points)   EDM2 (C) or EDM2 (B) or EDM2 (A)  

Multiple occurrence category 3 Ь category 5 or 
any category 1 or category 2 incident  

 

The baseline method outlined above provided a non - numeric risk score, it was therefore assumed 
the calculated spill frequency falls at the mid -̡̠̟̥̚ ̠̗ ̥̙̖ ̟̓̒̕˝ ̗̠̣ ̟̤̥̟̖̒̔̚ Ю˿̠̥ ̘̟̗̟̥̄̔̒̚̚̚Я ̨̠̦̝̕ 
have a calculated spill frequency of 10. This allowed the  calculated spill frequency to be uplifted by 
16% for the 2050 assessment. This uplift was based on the climate change uplift applied to design 
rainfall for this epoch.  

A weighted point score was calculated to aggregate the individual asset scores into a Level 3 score, 
the formula for which is outlined below, again this is defined within the national guidance:  

 

The thresholds below have then been used to translate the weighted point score into a classification 
of: not significant (0), moderately significant (1) or very significant (2) for each Level 3. The guidance 
provided by Water UK did not specify the thresho lds to be used. The thresholds set out in Table 16 
have been applied . 

Table 16: BRAVA scores and threshold criteria for st orm overflow performan ce  

BRAVA Score  Threshold  

0  <15% 

1 15- 30% 

2 >30% 

Not Applicable  
˴̥̙̞̖̟̥̒̔ ̠̖̤̟̕Я̥ ̡̣̠̖̖̔̕ ̥̠ ˳̃˲̇˲ or  

catchment does not contain a storm overflow  
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The Level 1 and 2 scores are calculated by normalising the Level 3 BRAVA scores using the 
catchment population equivalent. Where Level 3 catchments have not been subject to a BRAVA 
these have been excluded from the aggregation.  

10.3.2.3 PO- 03: Risk of wastewater treatment works quality compliance failure  
As suitable model data is not readily available f or all of the WwTW assets, Operator Self- Monitoring  
(OSM) sample data for the three sanitary parameters (Biological Oxygen Demand (BOD), Ammonia 
(Amm) and Total Suspended Solids  (TSS)) for the last 3 calendar years (2017 - 2019) has been used.  

Where WwTWs ha ve no numeric permit conditions (descriptive permits), an assessment has not 
̖̖̟̓ ̦̟̖̣̥̜̖̟̒̕ ̟̒̕ ̥̙̖ ̤̤̠̥̖̒̔̒̚̕ ̥̙̞̖̟̥̤̔̒̔ ̧̙̖̒ ̖̖̟̓ ̗̝̘̘̖̒̕ ̤̒ б˿̠̥ ˲̡̡̝̝̖̔̒̓̚в˟ 

Annual ratios have been calculated for each WwTW based on the annual average of the sample 
results for each of the three parameters and 50% of the appropriate permit compliance limit.  

  

The annual ratios for each parameter have then been averaged over the three - year period, and the 
maximum three - year average across the three parameters taken as th e worst - case:   

 
The assessment has been undertaken against 50% of the permit compliance limit to allow for 50% 
serviceability and provide meaningful results. Annual averages have been assessed as the focus is 
on failure due to treatment capacity issues ra ther than intermittent issues. As the assessment is 
based on historic data, no amendments to the scores have been made to allow for recently 
completed or upcoming schemes.  

These ratios have been used to assign bandings to each Level 3 catchment, with the r isk of failure 
either considered to be not significant (0), significant (1) or very significant (2).  

The guidance provided by Water UK did not specify the thresholds to be used. The thresholds in 
Table 17 have been applied . 

Table 17: BRAVA scores and threshold criteria for WWTW quality compliance   

BRAVA Score   Threshold   

0  Worst Case Ratio < 0.85   

1  Worst Case Ratio ѐ 0.85 and <1   

2  Worst Case Ratio ѐ 1  

Not Applicable   ˴̥̙̞̖̟̥̒̔ ̠̖̤̟̕Я̥ ̡̣̠̖̖̔̕ ̥̠ ˳̃˲̇˲ ̠̣ ̨̈̅̈ ̙̤̒  
̡̧̖̤̣̥̖̔̕̚̚ ̡̖̣̞̥̚ ˠ ̤̟̚Я̥ ̡̡̡̣̠̣̥̖̒̒̚ ̗̠̣ ̤̤̖̤̤̞̖̟̥̒˟  

 

In order to assess long - term risk (2050), the worst - case ratio has been factored based on the 
projected change in domestic population between 2020 and 2050. It should be noted that the 
approach to representing population projections utilised for WwTW compl iance assessments differs 
from that used in the network hydraulic modelling. Individual developments (identifiable from local 
plans and databases held by our developer services team) have not been included in the 
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assessment of domestic population growth fo r the purposes of the WwTW assessment, instead 
utilising catchment level projections only. Whilst the conservative approach of including individual 
developments in addition to the population uplifts was considered appropriate and necessary for 
the network modelling to allow for spatial distribution and representation of localised contributions 
from the developments within the catchment, this was not considered appropriate for the WwTW 
assessment for which foul flows have the most significant impact and catc hments are considered 
in their entirety. The same catchment level projection dataset has been used for both the network 
and the treatment assessments.  

Additionally, no reduction in the future per capi ta consumption (PCC) values have been made for 
the WwTW assessments. Our WRMP19 forecasts a reduction in future PCC and whilst this has been 
built into the model assessments on the networks a more conservative approach was taken in 
relation to the treatment works assessments. This was primarily due to the coars e approach taken 
for the WwTW population uplifts. It is assumed that there is no change to permitting requirements or 
the assets. These projected ratios have been used to assign 2050 bandings to the Level 3 
catchments in line with the thresholds used for t he baseline assessment, listed above.  

The Level 3 scores have been aggregated based on Population Equivalent in order to determine a 
score for Level 1 and for each Level 2 area. Where catchments have not been assessed these have 
been excluded from the aggr egation.  

10.3.2.4 PO- 04: Internal Sewer Flooding (ISF)  risk  
As suitable model data is not readily available across all our Level 3 Catchments, the last three 
years of annual performance data has been used. This covers the financial years 2017, 2018 and 
2019. 

The m ethod involves calculating the total number of incidents within each Level 3 Catchment for 
each of the three years then taking the average value. This value was then normalised into incidents 
per 10,000 connected properties to give a rate which is comparab le with the internal sewer flooding 
performance commitment.  

To determine whether the catchment risk was deemed as not significant (0), significant (1) or very 
significant (2) we have used the performance commitment levels for AMP6 as thresholds.  

The follow ing thresholds have been applied  shown in Table 18: 

Table 18: BRAVA scores and threshold criteria for internal sewer f looding  

BRAVA Score  Threshold  

0  
Normalised incident rate < 1.34   

(PC Level for 2024/25)  

1 Normalised incident rate ѐ 1.34 and < 1.68  
(PC Level for 2020/21)  

2 Normalised incident rate ѐ 1.68 

 
The assessment has been repeated at Level 1 and Level 2 using the same thresholds given above. 
Where Level 3 catchments did not require a BRAVA, these catchments and the properties within 
them have been excluded from the Level 1 and Level 2 assessments.  

10.3.2.5 PO- 05: Pollution risk  
As suitable model data is not readily available acr oss all our Level 3 Catchments, the last three 
years of annual performance data has been used. This covers the calendar years 2017, 2018 and 
2019. The method involves calculating the total number of incidents within each Level 3 Catchment 
for each of the t hree years then taking the average value. This value was then normalised into 
incidents per 10,000km of sewer to give a rate which is comparable to the pollution incidents 
performance commitment.   
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To determine whether the catchment risk was deemed as not s ignificant (0), significant (1) or very 
significant (2) we have used the performance commitment levels for AMP6 as thresholds.  

The following thresholds have been applied  shown in Table 19: 

Table 19: BRAVA scores and threshold criteria pollution   

BRAVA Score  Threshold  

0 Normalised incident rate < 19.5   
(PC Level for 2024/25)  

1 Normalised incident rate ѐ 19.5 and < 24.51   
(PC Level for 2020/21)  

2 Normalised incident rate ѐ 24.51 

 
The assessment has been repeated at Level 1 and Level 2 using the same thresholds given above. 
Where Level 3 catchments did not require a BRAVA, these catchments and the sewer lengths within 
them have been excluded from the Level 1 and Level 2 assessments.   

10.3.2.6 PO- 06: Sewer collapse risk  
As suitable model data was not available across all our Level 3 Catchments, the last three years of 
annual performance data has been used. This covers the financial years 2017, 2018 and 2019. 

The method involves calculating the total number of incidents within each Level 3 Catchment for 
each of the three years then taking the average value.  This value was then normalised into incidents 
per 1,000 km of sewer to give a rate, compar able to the sewer collapses performance commitment.   

To determine whether a catchment was deemed as not significant (0), significant (1) or very 
significant (2) we have used the performance commitment levels for AMP6 as thresholds.   

The following threshold s have been applied  as shown in Table 20: 

Table 20: BRAVA scores and threshold criteria sewer collapse r isk   

BRAVA Score  Threshold  

0  
Normalised incident rate <15.39   

(PC Level for 2024/25)  

1 Normalised incident rate ѐ15.39 and <18.26  
(PC Level for 2020/21)  

2 Normalised incident rate ѐ18.26 

 

The assessment has been repeated at Level 1 and Level 2 using the same thresholds given above. 
Where Level 3 catchments did not require a BRAVA, these catchments and the sewer lengths within 
them have been excluded from the Level 1 and Level 2 assessments.   

10.3.2.7 Summary of National BRAVA p lanning objectives outputs  
The initial national output from  BRAVA was based upon these six standard Planning Objectives. 
These results can be viewed in Appendix C . The results are also summarised for each Level 2 within  
Table 21. 
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Table 21: Summary of Common BRAVA Level 2 Outputs  

Level 2  
Catchment   

PO- 01 
Risk of sewer 

flooding in a Storm  

PO- 02 
Storm Overflow 

Performance   

PO- 03  
WwTW Compliance  

PO- 04  
Internal 
Sewer 

Flooding  

PO- 05  
Pollution 
Incidents  

PO- 06  
Sewer 

Collapses  

  2020  2050  2020  2050  2020  2050  2020  2020  2020  
Calder   1 2 2 2 1 1 2 1 0 
Colne & Holme 
Valleys   2 2 2 2 0 0 2 2  

Dearne   1 1 1 2 1 1 2 2 2 
Derwent & Rye   1 1 1 1 0 1 1 2 0 
Esk & Coast   1 1 1 1 0 0 2 2 0 
Holderness Coast 
(Gypsey Race)   1 1 1 1 0 0 2 2 0 

Hull   2 2 0 0 0 0 1 0 0 
Leeds   1 1 2 2 0 1 2 0 0 
Lower Aire   1 1 2 2 1 1 2 2 0 
Lower Dales   1 2 2 2 1 1 2 2 0 
Lower Don   1 1 1 1 0 0 2 2 0 
Lower Ouse   1 1 1 1 0 0 2 0 0 
Rother & Doe Lea   1 1 2 2 0 0 2 2 0 
Sheffield   2 2 2 2 0 0 2 1 0 
Upper Aire   2 2 2 2 2 2 2 2 0 
Upper Dales   1 1 1 1 1 1 2 2 1 
York   1 1 1 1 0 0 2 2 0 
 

10.3.3 Bespoke p lanning objectives  
We chose to develop and assess our Level 3 catchments against a bespoke set of p lanning 
objectives, these have some commonality with the national p lanning objectives,  but some 
modifications have been made to the assessments and a 0 - 5 scoring system has been used to 
provide greater granularity in the results. The same hydraulic models and simulation results have 
been used in the national and bespoke p lanning objectives in the majority of instances.  

For the bespoke p lanning objectives and subsequent sections of DWMP development we have 
utilised an updated population equivalent dataset for screening purposes. This updated dataset 
incorporates an amendment to the method use d for the inclusion of trade flow and overnight 
visitors but no change to the domestic population data. As some of the RBCS assessment 
methodologies are influenced by the population equivalent, we have undertaken sensitivity testing 
using the updated popul ation equivalent dataset which confirmed that this would have had no 
material impact on the screening process, with the same catchments proceeding to BRAVA. We 
have also undertaken sensitivity testing on the Level 2 and Level 1 National BRAVA Outputs which  
utilise population equivalent for aggregation of Level 3 scores. No changes were noted, with the 
exception of one Level 2 catchment (Derwent and Rye) for which the 2020 BRAVA score would 
change from 0 to 1. This has been accepted on the basis that we have  built upon the processes and 
scoring of the National BRAVA assessments for the purposes of our bespoke assessments and have 
utilised the outputs of our bespoke assessments rather than the national outputs for the subsequent 
phases of the DMWP process.  

10.3.3.1 PO- 07: Managing internal flooding risk  
The same hydraulic models were utilised for this bespoke planning objective and the assessment 
for PO- 01. 

Within the analysis carried out a property can be predicted to flood internally from two 
mechanisms. A property ca n be affected by both mechanisms simultaneously. Both residential and 
commercial property address points have been included within this assessment, with property 
boundaries taken from available topographic mapping data.  
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As noted in Section 10.3.1.5, the 1D- 2D models contain a representation of the below ground network, 
including the expected inputs to the system and the in - system hydraulics. If floodi ng occurs at a 
modelled manhole, flow can route over a representation of the surface terrain. If the maximum 
predicted depth of flood water adjacent to the building equals or exceeds the defined threshold, the 
property is considered to be affected by inter nal flooding. It is possible for flood water to escape 
from combined, foul and surface water sewers. See Figure 60  below:  

Figure 60 : Example 2D Predicted Flood Routing  

 
In addition to the flood risk from overland flow assessed for the national p lanning objective, a 
consideration of risk arising from sewer surcharge has also been made for catchments with a 1D - 2D 
linked model.  

An automa ted routine has joined all property address points from billing data to the nearest 
modelled foul or combined sewer. The assumed flood depth at the property is calculated as the 
difference between the interpolated maximum top water level in the sewer at th e connection point 
and the property ground level taken from LiDAR. Table 22 below provides further information on 
thresholds and filters to be applied. The filters rem ove properties from the analysis where the 
automated routine has made unlikely connections. For instance, the sewer invert level at the 
connection point must be less than the property level for the property to connect via gravity to that 
sewer.  

The surcha rge assessment has not been considered for the storm system due to greater 
uncertainty regarding the likelihood of properties having connection points to the surface water 
sewer. Future cycles may utilise this analysis on the storm system in areas where th ere is a separate 
system installed.  

It should be noted that this assessment is an automated process and high - level assumptions and 
simplifications have been made when considering connectivity of properties to the sewer network. 
This assessment has only bee n completed for those catchments with a 1D - 2D sewer network model.  
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The definition of internal flood risk is summarised in Table 22 below , one of the thresholds needs to 
be breached for the property to be considered as at risk of flooding. The assessment has been 
carried out for each return period and epoch.  

Table 22: Thresholds and filters internal f looding  

Flood Risk  Threshold for Flooding  Filters  

Internal Flood Risk 
Surcharge*  ѐ 0.1m depth at property  

All statements must be true for a surcharge risk to be 
reported:  

ж The sewer invert level at the connection point must 
be less than the property level  

ж The predicted TWL must be greater  than or equal to 
the soffit level + 300mm at the connection point  

ж The distance to the nearest conduit connection 
point must be less than or equal to 30m  

ж The surcharge risk should be greater than or equal 
to property level + 100mm  

Internal Flood Risk 2D  
ѐ 0.1m depth on the  
2D mesh adjacent to  
the property  

 

*Where available model is 2D only, this metric has not been assessed  

For each property, an annualised score was calculated based on the simulated return periods 
during which internal flood risk was p redicted. The maximum possible annualised score for any 
given property is 1.833. For example, if a property is predicted to flood in a 1 in 5 - year event, it is also 
predicted to flood during the subsequent lesser return period events or 1 in 10 -  and 1 in 3 0- year. 
Therefore, based on  Table 23 below, the final annualised score for the property would be 0.333.  

Table 23: Annualised score for internal f looding up to M30  

Return Period  Annualised Score  

1 1 

2 0.5 

5 0.2 

10 0.1 

30 0.033  

 

The individual property scores were summed across each Level 3 catchment to determine an 
annualised internal flood risk score for each epoch, both as an absolute and as a percentage of the 
maximum potential property risk within the catchment (where 100% would indicate all properties are 
predicted to flood internally in a 1 in 1 - year event). The percentage score was included to highlight 
smaller catchments where a significant proportion of the catchment is considered to be at risk, the 
risk in these catchments would not be as clear when utilising the absolute score only, particularly 
when compared to larger catchments.  

The annualised score s were converted to performance bands for each Level 3 catchment using the 
parameters in Table 24 below . 

Table 24 : Catchment performance band for  internal flooding  

Band  Absolute  Percentage  

0 0 0 
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Table 24 : Catchment performance band for  internal flooding  

1 <25 <0.25% 

2 25ѐ AND <50 0.25%ѐ AND <0.5% 

3 50ѐ AND<75 0.5%ѐ AND <0.75% 

4 75ѐ AND <100 0.75%ѐ AND < 1% 

5 ѐ 100 ѐ 1% 

The overall performance band was calculated as the average of the absolute and percentage 1 - 5 
band. For example, if the band for the absolute score is 1 and the percentage is 2, the final score 
would be 1.5.  

10.3.3.2 PO- 08: Managing external flooding risk  
The same hydraulic models were utilised for this bespoke planning objective  and the assessment 
for PO- 01. 

The methodology for assessing external flood risk is similar to the 2D aspect of PO - 07 detailed 
above.  

External flooding is assessed using predicted flooding on the 2D mesh only.  The threshold for 
flooding in this instance i s a flood depth of ѐ 0.01m within the property curtilage. Both residential and 
commercial property address points have been included within this assessment, with property 
boundaries taken from available topographic mapping data.  

As with the internal flood risk assessment, an annualised score was calculated for each property 
based on the simulated return periods during which external flood risk was predicted. The maximum 
possible annualised score for any given property is 1.833.  

The individual property score s were summed across each Level 3 catchment to determine an 
annualised external flood risk score for each epoch, again both as an absolute and as a percentage 
of the maximum potential property risk within the catchment (where 100% would indicate all 
proper ties are predicted to flood externally in a 1 in 1 year event).  

The annualised scores were converted to performance bands for each Level 3 catchment using the 
parameters in Table 25 below:  

Table 25: Catchment Performance Band for External Flooding  

Band  Absolute  Percentage  

0 0 0 

1 <25 <0.25% 

2 25ѐ AND <50 0.25%ѐ AND <0.5% 

3 50ѐ AND<75 0.5%ѐ AND <0.75% 

4 75ѐ AND <100 0.75%ѐ AND < 1% 

5 ѐ 100 ѐ 1% 

 

The overall performance band was calculated as the average of the absolute and percentage 1 - 5 
band.  

10.3.3.3 PO- 09: Managing storm overflow performance  
The same hydraulic models were utilised for this bespoke planning objective and the assessment 
for PO- 02. Where the full 10 - year suite was not available in a small number of catchments for PO - 02, 
the assessment of this bespoke objective utilises the full 10 - year time series rainfall for all 
catchments with a 1D hydraulic model.  
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As per the  PO- 02, a risk score has been calculated based on spill frequency for each storm overflow, 
and the assessment repeated for each epoch. To increase the granularity of the assessment, the 
range of scores allocated to each storm overflow was increased, up to a maximum of 20. The 
assessment was carried out based on the average annual spill frequency and where relevant the 
average bathing season spill frequency, with the worst case of these taken as the final score for the 
asset. The scoring used remained consis tent across the epochs.  The scoring used remained 
consistent across the epochs  and is detailed below in Table 26.and Table 27. 

Table 26: Storm Overflow Scoring Based on Average Annual Spill Frequency  

Average Annual Spill Frequency  Score  

0 0 

я10 1 

я20 2 

я40  4 

я100 8 

я200  15 

я365  20 

 

Table 27: Storm Overflow Scoring Based on Average Bathing  Spill Frequency  

Average Bathing  Spill Frequency  Score  

0 0 

я3 1 

я5 2 

я10 4 

я25 8 

я50 15 

я365  20 

 

As per the national approach, a weighted point score has been calculated to aggregate the 
individual asset scores into a Level 3 score, this uses the formula below:  

                         ὒσ ὡὩὭὫὬὸὩὨ ὖέὭὲὸ ὛὧέὶὩ
      ᶻ

      ᶻ
 

This weighted point score has then been converted to a performance band for each Level 3 
catchment using the parameters in Table 28 below: 
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Table 28: Catchment Performance Bands for Storm Overflow Spill Frequency (modelled)  

Band  Threshold  

0 0 

1 я5% 

2 я10% 

3 я20% 

4 я40% 

5 я100% 

 
For the 102 Level 3 BRAVA catchments with no hydraulic model available a simplistic approach has 
been taken within the bespoke planning objective assessment.  If the catchment contains a storm 
overflow the catchment has been given a score of 5 to indicate it is high risk, primarily as the future 
perfo rmance is unable to be assessed in a comparative way to the other BRAVA catchments.  Where 
a Level 3 catchment does not contain a storm overflow a score of 0 has been assigned. Table 29 
summarises the scoring approach taken for catchments with no hydraulic model.  

The approach for PO - 02 made use of EDM data in the first instance however a limited number of 
overflows within th e 102 BRAVA catchments with no existing hydraulic model had available EDM 
data, limiting the benefit. During future cycles of DWMP development we will look to increase both 
model coverage and the utilisation of EDM data, with further work also undertaken t o evaluate and 
understand potential differences between the EDM data and predicted overflow performance from 
the hydraulic models.  

Table 29: Catchment Performance Bands for Storm Overflow Spill Frequency (Un -
modelled):  

Band  Threshold  

0 Level 3 catchment does not contain storm overflow  

5 Level 3 catchment contains storm overflow  

 

10.3.3.4 PO- 10: Managing t reatment works flow compliance risk  
The national BRAVA planning objectives focussed on the compliance of our WwTWs with the water 
quality elements of their environmental permits. In addition to this, we have established an 
additional bespoke planning objective and assessment to understand and quantify the level of risk 
associated with ensuring our WwTWs are compliant with dry w eather flow limits within their permits.  
The population and PCC values utilised for the national PO - 03 were used within the assessment of 
this bespoke metric.  

In order to assess the risk of failure to comply with the dry weather flow limits at our WwTW ass ets 
we have utilised measured Q90 flow data for the preceding three calendar years (2017 Ь 2019). 
Where no flow monitoring data was available, predominantly those sites with descriptive permits, an 
assessment has not been undertaken and the associated catc ̙̞̖̟̥ ̗̝̘̘̖̒̕ ̤̒ б˿̠̥ ˲̡̡̝̝̖̔̒̓̚в˟ 

The three - year average Q90 has been calculated and a ratio between this and the consented DWF 
limit was determined using the following calculation:  
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Predicted Q90 values for 2030, 2050 and 2080 were determined through factoring of the 2020 
average Q90 value based on the projected increase in domestic population. Ratios against the DWF 
consent were subsequently determined for each epoch using the same approach as above.  

In addition to utilising the DWF ratios to understand potential headroom and the level of risk, an 
assessment of whether there have been any individual years (2017 - 2019) for which the measured 
Q90 has exceeded the DWF consent has been undertaken.  

For each Level 3 catchment a performance band has be en assigned based on the thresholds 
defined in Table 30. 

 
The band assigned is the maximum of the score from the two assessments (i.e . a WwTW with a 
single annual exceedance and a ratio of 0.95 is assigned a score of 3). As the count of exceedances 
is based on a count of binary data (i.e ., the consent was or was not  exceeded) , we have el ected not 
to project a change to this value for future epochs. Where the 2020 band was assigned based on 
the exceedance count, this band was carried forward for the future epochs , and only increased if 
the future ratio was such that the next threshold was exceeded.  

10.3.3.5 PO- 11: Managing t reatment works quality compliance risk  
Whilst an assessment of compliance with environmental permit quality limits at WwTWs was 
undertaken for PO - 03 we have elected to build upon the approach taken for that assessment.  The 
popul ation and PCC values utilised for the national PO - 03 were used within the assessment of this 
bespoke metric.  

Assessing against 50% of the permit compliance limit, as undertaken for the BRAVA National 
Reporting, was subsequently considered to be overly cons ervative as this assessment suggested an 
unrepresentative number of WwTW requiring intervention. Sensitivity testing confirmed assessing 
against 100% of the permit compliance limit resulted in very few WwTWs being identified as at risk.  

The same OSM sample  and consent data used for the national planning objective has been reused 
for this assessment and the same time period assessed. Where WwTWs have no numeric permit 
conditions (descriptive permits) or no available data, they have been excluded from the ini tial part 
of this assessment.  

Annual ratios were calculated for each WwTW based on the annual average of the sample results 
for each of the three parameters and 75% of the appropriate permit compliance limit  using the 
following equation:  

         

The annual ratios for each parameter were averaged over the three - year period, and the maximum 
three - year average across the three parameters taken as the worst - case:  

Table 30 : Catchment performance bands for WwTW flow  compliance  

Band  Ratio (3 year average or predicted 
Q90 v DWF consent)  Annual Q90 v DWF Consent Exceedance Count  

Not Applicable  Descriptive permit / No available data  

1 <0.9 0 

2 ѐ 0.9 AND <1.0 0 

3 ѐ 1 AND <1.1 <2 

4 ѐ 1.1 AND <1.2 <3 

5 ѐ 1.2 ѐ 3 
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This bespoke assessment was based against 75% of the permit compliance limit, as 75 % 
exceedances are regularly monitored by the compliance team to identify and intervene on any 
potential issues at a WwTW prior to failure. The selection of 75% is considered to provide an 
improved balance between level of risk and potential investment need  when compared to the 50% 
threshold.  

To assess future risk, the worst - case ratio was factored based on the projected change in domestic 
population between 2020 and 2030, 2050 and 2080 respectively. This utilised the same population 
data as the dry weather flow assessment, as discussed in Section 10.3.3.4.  

Given the intermittent nature of water quality failures  linked to permits , in addition to asses sing the 
average sample values, counts of both the number of individual samples which have exceeded 75% 
of the consent limit and the number of years with a notifiable water quality failure were incorporated 
into the assessment. The same three - year period f or which OSM samples were assessed (2017 - 2019) 
has been reviewed.  

In order to assess the count of samples exceeding 75% of the consent, each determinand was 
assessed individually. The maximum value across the three determinands was used as the final 
value . For example, if a site had four samples that exceeded 75% of the BOD consent, and three 
samples that exceeded 75% of the ammonia consent, the value used in the final assessment would 
be four.  

The notifiable water quality failure counts utilise data provi ded by the YW Wastewater Quality 
Performance Manager. This data included all quality failures (i.e ., failures due to other determinands 
(such as phosphorus, UV issues etc) and highlighted any works with non - sanitary issues. This would 
also highlight any de scriptive works which had failed to comply with their permit.  

As the assessment was based on historic data, no amendments to the scores were made to allow 
for recently completed or upcoming schemes. It assumed that there was no change to permitting 
requir ements or the assets at this stage. Consideration of recent and/or committed future schemes 
was made during the ODA stage.  

As with the flow assessment, for each Level 3 catchment a single 1 - 5 performance band was defined 
for each catchment. Thresholds were  set for these bands and are defined as shown in Table 31 

 
The final band assigned to the Level 3 catchment is the maximum of the score from the three 
assessments. As the count of 75% exceedances and count of failing years are based on counts of 
binary data (i.e ., exceedance/failure did  or did not occur ) we have elected not to project a change 
to these values for future epochs. Where the 2020 band was assigned based on the 75% 
exceedance count or the count of failing years, this band was carried forward for the fut ure epochs, 
and only increased if the future ratio was such that the next threshold was exceeded.  

Table 31: Catchment Performance Bands for Quality Compliance  

Band  Average Sample / 75% 
Consent Ratio  

Count of 75%  
exceedances  

Count of failing years 
(2017- 2019)  

Not Applicable  Descriptive permit / No available data  

1 <0.9 <3 <1 

2 ѐ 0.9 AND <1.0 ѐ 3 AND <6 ѐ 1 

3 ѐ 1 AND <1.1 ѐ 6 AND <9 ѐ 1 

4 ѐ 1.1 AND <1.2 ѐ 9 AND <12 ѐ 2 

5 ѐ 1.2 ѐ 12 ѐ 3 
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10.3.3.6 PO- 12: Managing internal flooding risk and resilience  
This assessment utilised the same hydraulic methodology and approach as PO - 08 Managing 
internal flood ri sk.  

Whereas PO - 08 focused on assessing the level of risk associated with rainfall events with return 
periods ranging from 1 in 1 to 1 in 30 years, this bespoke planning objective focused on 1 in 50 and 1 in 
100- year events. The same definition of flooding  has been used.  

Table 32 below shows the annualised score for the different return periods assessed as part of this 
p lanning objective.  

Table 32: Annualised score for internal f looding M50 Ь M100 

Return Period (Year/M)  Annualised Score  

50  0.02 

100 0.01 

 
For each property, an annualised score was calculated based on the simulated return periods 
during which internal flood risk was predicted. The maximum possible score for any given property 
is 0.03. 

The individual property scores were summed across each Level 3 catchment to determine an 
annualised internal flood risk score for each epoch, both as an absolute and as a percentage of t he 
maximum potential property risk within the catchment (where 100% would assume all properties 
flood in a 1 in 50 - year event).  

The annualised scores were converted to performance bands for each Level 3 catchment using the 
parameters in Table 33 below:  

Table 33: Catchment performance band for internal flooding resilience  

Band  Absolute  Percentage  

0 0 0 

1 <2.5 <2.5% 

2 2.5ѐ AND <5.0 2.5%ѐ AND <5.0% 

3 5.0ѐ AND<7.5 5.0%ѐ AND <7.5% 

4 7.5ѐ AND <10.0 7.5%ѐ AND < 10.0% 

5 ѐ 10.0 >10.0% 

 
The overall performance band was calculated as the average of the absolute and percentage 1 - 5 
band.  

10.3.3.7 PO- 13: Managing external flooding risk and resilience  
This assessment utilised the same hydraulic methodology and approach as PO - 09 Managing 
external flood risk.  

Whereas PO - 09 focused on assessing the level of risk associated with rainfall events with return 
periods ranging from 1 in 1 to 1 in 30 years, this  bespoke planning objective focused on 1 in 50 and 1 in 
100- year events. The same definition of flooding has been used.  

As with the internal flood risk assessment, an annualised score was calculated for each property 
based on the simulated return periods d uring which external flood risk was predicted. The maximum 
possible annualised score for any given property is 0.03.  
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The individual property scores were summed across each Level 3 catchment to determine an 
annualised external flood risk score for each epoc h, again both as an absolute and as a percentage 
of the maximum potential property risk within the catchment (where 100% would indicate all 
properties are predicted to flood externally in a 1 in 50 -  year event).  

The annualised scores were converted to perf ormance bands for each Level 3 catchment using the 
parameters in  Table 34: 

Table 34 : Catchment performance band for external f looding resilience  

Band  Absolute  Percentage  

0 0 0 

1 <2.5 <2.5% 

2 2.5ѐ AND <5.0 2.5%ѐ AND <5.0% 

3 5.0ѐ AND<7.5 5.0%ѐ AND <7.5% 

4 7.5ѐ AND <10.0 7.5%ѐ AND < 10.0% 

5 ѐ 10.0 >10.0% 

 

The overall performance band was calculated as the average of the absolute and percentage 1 - 5 
band.  

10.3.3.8 Summary of bespoke  BRAVA p lanning objectives outputs  
The results of BRAVA stage using the bespoke planning objectives are summarised in Table 35 -  
Table 41 below:  

Table 35 : Frequency of catchments within each performance band  for PO - 07 

 0 1 / 1.5 2 / 2.5  3 / 3.5  4 / 4.5  5 Total  

2020  38 126 45  57 34 35 335  

2030  34 100 48  63 37 53 335  

2050  32 84  46  73 31 69  335  

2080  30 66  49  78 19 93 335  

 

Table 36 : Frequency of catchments within each performance band for PO - 08  

 0 1 / 1.5 2 / 2.5  3 / 3.5  4 / 4.5  5 Total  

2020  27 81 38 90  41 58  335  

2030  20 58  44  87 55  71 335  

2050  17 47 32 93 53 93 335  

2080  15 34 24 92 50  120 335  

 

Table 37: Frequency of catchments within each performance band for PO - 09  

 0 1 2 3 4  5 Total  

2020  58  18 24 48  86  101 335  

2030  58  15 20 50  86  106 335  

2050  57 13 17 55  87 106 335  

2080  57 11 15 50  96  106 335  
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Table 38 : Frequency of catchments within each performance band for PO - 10 

 Not 
Applicable  1 2 3 4  5 Total  

2020  70 241 4 13 6 1 335  

2030  70 221 24 11 6 3 335  

2050  70 196 28 28 7 6 335  

2080  70 157 37 27 25 19 335  

 

Table 39: Frequency of catchments within each performance band for PO - 11 

 Not 
Applicable  1 2 3 4  5 Total  

2020  81 184 46  10 11 3 335  

2030  81 184 46  10 11 3 335  

2050  81 184 46  10 11 3 335  

2080  81 182 45  11 12 4 335  

 

Table 40 : Frequency of catchments within each performance band for PO - 12 

 0 1 / 1.5 2 / 2.5  3 / 3.5  4 / 4.5  5 Total  

2020  29 82 64  85  57 18 335  

2030  27 66  61 91 55  35 335  

2050  25 58  62 94  47 49  335  

2080  23 43 66  95  40  68  335  

 

Table 41: Frequency of catchments within each performance band for PO - 13 

 0 1 / 1.5 2 / 2.5  3 / 3.5  4 / 4.5  5 Total  

2020  14 58  54  100 63 46  335  

2030  13 42 58  90  80  52 335  

2050  12 32 51 101 76 63 335  

2080  12 24 41 103 73 82 335  

 
10.3.4  Comparison between national and bespoke p lanning objectives  
As discussed in Section 10.3.3 of this report, we have developed the bespoke p lanning objectives to 
build upon the national p lanning objectives and increase granularity in the results. Whilst some of 
the national and bespo ke planning objectives are comparable, a number of key differences do exist, 
as summarised  in  Table 42. 

It was not considered necessary to develop additional bespoke comparative planning objectives 
for:  

¶ PO- 05: Pollution risk  
¶ PO- 06 Sewer collapses risk  



 

Yorkshire Water                        Page 106 of 225 
DWMP24  

Similarly, the three bespoke planning objectives below do not have comparable national p lanning 
objectives, as these represent risks not considered in the national assess ments.  

¶ PO- 08: Managing risk of external flooding within the property curtilage from hydraulic 
causes (1 in 30 year)  

¶ PO- 10: Wastewater Treatment Works (WwTW) Flow Compliance  
¶ PO- 13: Managing risk of external flooding within the property curtilage from hydrau lic 

causes  

Table 42 : Summary of key differences/similarities between national and bespoke p lanning objectives  

National Planning 
Objective  

Key Differences  Bespoke Planning 
Objective  

Key Differences  

PO- 01:  
Risk of sewer flooding  in a 
1 in 50- year storm  

ж 1 in 50 event only  

ж 2D mechanism 
assessment only  

ж Residential address 
points only considered  

ж Flood threshold varied 
for consideration of 
cellars  

ж Rapid model builds 
using 2D terrain model 
only where no 1D/2D 
linked DWMP model 
available  

ж 0/1/2 score  

PO- 12:  
Managing risk of  internal 
property sewer flooding 
from hydraulic causes  

ж Annualised score from 
M50 and M100 events  

ж Considered 2D and  S 
m echanisms  

ж All residential and 
commercial address 
points considered  

ж No variation in fl ood 
threshold for cellared 
properties as surcharge 
risk considered  

ж Rapid model builds 
using 2D terrain model 
only where no 1D/2D 
linked DWMP model 
available  

ж 0- 5 score  

PO- 02:  
Storm overflow  
performance  

ж Full 10- year dataset not 
available for all 
catchments  

ж Where no hydraulic 
model utilised EDM and 
pollution data to obtain 
surrogate  

ж Storm overflows given 
score of 0/1/2  

ж Weighted to obtain L evel 
3 score 0/1/2  

PO- 09:  
Managing Storm Overflow 
Performance  

ж Full 10- year dataset 
available for all 
catchment s with a 1D 
model  

ж Where no hydraulic 
model and catchment 
contains a storm 
overflow, applied score 
of 5, high risk as risk 
unknown  

ж Storm overflows given 
score from 1 - 20 to 
increase granularity  

ж Weighted to obtain L evel 
3 score 0 - 5 

PO- 03:  
Risk of wastewater 
treatment works quality 
compliance failure  

ж Assessment against 50% 
of permit limits  

ж 0/1/2 score  

PO- 11:  
Wastewater Treatment 
Works (WwTW) Quality 
Compliance  

ж Assessment against 75% 
of permit limits  

ж Includes single sample 
exceedance count  

ж Includes assessment of 
notifiable failing years  

ж 1- 5 score  
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Table 42 : Summary of key differences/similarities between national and bespoke p lanning objectives  

National Planning 
Objective  

Key Differences  Bespoke Planning 
Objective  

Key Differences  

PO- 04:  
Internal sewer flooding 
risk  

ж 2020 assessment only 
based on observed data  

ж Includes non - hydraulic 
risk 

ж 0/1/2 score  

PO- 07:  
Managing risk of internal 
property sewer flooding 
from hydraulic causes (1 
in 30 year)  

ж Modelled 1D - 2D 
predictions used for 
2020, 2030, 2050 and 
2080  

ж Considered 2D and S 
mechanisms, hydraulic 
risk only  

ж All residential and 
commercial address 
points considered  

ж No variation in flood 
threshold for cellared 
properties as surcharge 
risk  considered  

ж Rapid model builds 
using 2D terrain model 
only where no 1D/2D 
linked DWMP model 
available  

ж 0- 5 score  

PO- 05:  
Pollution risk  

N/A  No comparable bespoke 
planning objective  

N/A  

PO- 06:  
Sewer collapses risk  

N/A  No comparable bespoke 
planning objective  

N/A  

No comparable national 
planning objective  

N/A  PO- 08:  
Managing risk of external 
flooding within the 
property curtilage from 
hydraulic causes (1 in 30 
year)  

N/A  

No comparable national 
planning objective  

N/A  PO- 10: Wastewater 
Treatment Works 
(WwTW)  Flow 
Compliance  

N/A  

No comparable national 
planning objective  

N/A  PO- 13: Managing risk of 
external flooding within 
the property curtilage 
from hydraulic causes  

N/A  

 
10.3.5 Planning objective themes  
Given the volume of data and the commonality in some of the bespoke planning objective s (i.e., 
internal and external flooding) some planning objective s were combined in to four key p lanning 
themes . 

¶ Flood Risk  
¶ Storm Overflow Performance  
¶ WwTW Compliance  
¶ Resilience  

The alignment between the bespoke p lanning objectives and the key planning themes is 
summarised in  Table 43. Where multiple bespoke planning objectives fall under the same theme, 
they have been grouped and the scores combined to produce a n overall  1 to 5 banding for each 
theme. Each of these themes  were assessed for the four epochs: Baseline (2020), short - term (2030) 



 

Yorkshire Water                        Page 108 of 225 
DWMP24  

and long - term (2050 and 2080). The aggregation of p lanning objectives is a similar approach to 
that outlined within the Problem Characterisation section of the DWMP Framework.  

Table 43 : Mapping of bespoke p lanning objectives to p lanning themes  

Planning Theme  Bespoke Planning Objectives  Combination of Performance 
Bands  

Flood Risk  

PO- 07: Managing risk of internal property sewer 
flooding from hydraulic causes (1 in 30 year)  

PO- 08: Managing risk of external flooding within the 
property curtilage from hydraulic causes (1 in 30 year)  

75% PO- 07 + 25% PO- 08  

Storm Overflow 
Performance  PO- 09: Managing Storm Overflow Performance   100% PO- 09  

WwTW Compliance  

PO- 10: Wastewater Treatment Works (WwTW) Flow 
Compliance   

PO- 11: Wastewater Treatment Works (WwTW) Quality 
Compliance  

Maximum of P0- 10 and  PO- 11 

Resilience  

PO- 12: Managing risk of internal property sewer 
flooding from hydraulic causes   

PO- 13: Managing risk of external flooding within the 
property curtilage from hydraulic causes    

75% PO- 12 + 25% PO- 13 

 
10.3.6 BRAVA outputs  
The results of the planning themes are summarised in Table 44  -  47 below:  

Table 44 : Frequency of catchments under each performance band for f looding  

 2020  2030  2050  2080  

0 19 17 15 14 

я1 83 64  58  46  

я2 93 87 75 70 

я3 56  66  77 77 

я4 38 38 22 29 

я5 46  63 88  99  

 

Table 45 : Frequency of catchments under each performance band for storm overflows  

 2020  2030  2050  2080  

0 58  58  57 57 

1 18 15 13 11 

2 24 20 17 15 

3 48  50  55  50  

4 86  86  87 96  

5 101 106 106 106 
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Table 46 : Frequency of catchments under each performance band for WwTW compliance  

 2020  2030  2050  2080  

Not Applicable  70 70 70 70 

1 179 164 146 119 

2 46  61 58  55  

3 19 17 34 32 

4 17 17 18 36 

5 4 6 9 23 

 

Table 47: Frequency of catchments under each performance band for resilience  

 2020  2030  2050  2080  

0 12 11 9 8 

я1 31 24 21 19 

я2 101 92 87 70 

я3 99  106 104 117 

я4 48  41 34 29 

я5 44  61 80  92 

 
The approach undertaken for each of the 335 Level 3 catchments that triggered as requiring BRAVA 
̥̙̣̠̦̘̙ ̃˳˴̄ ̨̤̒ ̠̟̤̤̥̖̟̥̔̚ ̟̒̕ ̤̚ ̡̧̣̖̣̖̤̖̟̥̥̖̒̚ ̠̗ ̥̙̖ б̥̟̣̄̒̒̕̕в ˳̃˲̇˲ ̣̖̗̖̣̣̖̕ ̥̠ ̨̥̙̟̚̚ ̥̙̖ 
DWMP framework. Best available data at the time of undertaking  the assessments was utilised to 
complete the BRAVA assessment. Within the time available, further iterations and refinement of the 
˳̃˲̇˲ ̡̣̠̖̤̤̔ ̦̥̝̤̟̘̚̚̚ ̧̝̥̖̣̟̥̖̒̒̚ ̥̤̖̥̤̒̒̕˝ ̣̖̗̖̣̣̖̕ ̥̠ ̤̒ б˶̩̥̖̟̖̕̕в ̟̒̕ б˴̡̠̞̝̖̩в ˳̃˲̇˲ ̨̥̙̟̚̚ 
the framework, could not be undertaken and therefore have not been completed  for this Cycle of 
the DWMP . However,  it is expected that, once a core pathway has been selected (post consultation) 
high - level sensitivity testing will be undertaken on the plan value.  
 
The 282 Level 3 catchments that did not trigger as requiring a BRAVA through RBCS have been 
classified as Observe . The various assessments for the national and bespoke planning objectives 
detailed in this report have not been undertaken. These catchments have however been  included 
within the wider resilience assessment discussed in Section 10.4. 

10.3.7 Understanding exceedance within our DWMP  
The outputs of our BRAVA assessment allow us to : 

¶ Identify risk across all BRAVA catchments.  
¶ Evaluate the magnitude of risk within each BRAVA catchment using a comparable 

scoring system.  
¶ Evaluate how the risk is predicted to change in the future.  

We have not set defined exceedances as outlined within th e DWMP Framework. It is our view that a 
defined exceedance sets out a position below which risk is considered acceptable and this may not 
always be the case. Risk cannot always be characterised as acceptable (i.e. , below the 
exceedance) and unacceptable (i .e., above the exceedance) . Risk is subjective  and the magnitude 
of  any  residual risk position will vary dependent on investment. Through our consultation we hope to 
establish our customer and stakeholder views on balancing risk with investment need . 

High level screening of the primary drivers behind the catchment risks are discussed further within 
the Problem Characterisation section of this report.  
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10.4 Wider resilience  

In addition to the detailed baseline risk and vulnerability assessments (BRAVA) discussed in Section 
10.3 of this report , we have also undertaken a wider assessmen t of critical resilience issues in line 
with the DWMP framework. This assessment has focused on four main areas of risk or potential need:  

¶ Fluvial and/or coastal flooding of WwTW and critical pumping stations  
¶ Power outages  
¶ Outages to remote communications (telemetry systems)  
¶ Response recovery plans  

This assessment has been undertaken at the BRAVA stage for all Level 3 wastewater treatment 
works catchments, regardless of the outcome of RBCS. We have undertaken this assessment based 
on the data available at t he time of completion. We have a growing asset base and are continually 
taking steps to improve our resilience through installing measures on existing and new assets where 
appropriate . We continue to review our preparedness and use learning from previous e vents to 
develop the plans we have in place to deal with outside events. We will continue to monitor our 
levels of risk and resilience through subsequent cycles of DWMP development.  

10.4.1 Flooding  
The Yorkshire region has and will continue to experience flooding  from all sources including rivers, 
rainfall, and the sea. YW assets are, by necessity, often located next to rivers or the sea for storm 
overflows and returning treated effluent safely back to the environment,  and as such are exposed to 
potentially higher  levels of risk. Inundation of key wastewater assets, namely wastewater treatment 
works and pumping stations, can significantly impact asset performance . This can result in 
environmental harm or additional wastewater flooding, either from the asset directl y or the 
upstream network.  

Outside of the development of the DWMP, we have developed a Flood Resilience Dashboard which 
can be used to evaluate the level of flood risk and potential impact of flooding across our waste and 
clean asset base. This dashboard b uilds upon previous business flood risk assessments and 
datasets and is available for use for a wide range of purposes including risk assessing solutions 
during development, understanding our insurance exposure , and informing our operational 
response.  

The ̤̤̖̤̤̞̖̟̥̒ ̠̗ ̗̝̠̠̕ ̣̤̜̚ ̤̦̞̞̣̤̖̒̚̕ ̨̥̙̟̚̚ ̥̙̖ ̤̙̠̣̒̓̒̕̕ ̙̤̒ ̖̖̟̓ ̦̟̖̣̥̜̖̟̒̕ ̦̤̟̘̚ ̥̙̖ ˶˲Я̤ 
long - term risk of flooding maps for Flood Zones 2 and 3 and also the Risk of Flooding from Surface 
Water (RoFSW). It should be noted that these third - party datasets  do not include the impacts of 
climate change. A region wide dataset that does include the impacts of climate change is not 
currently available. The newly published roadmap 26 for the national Flood and Coastal Erosion Risk 
Management Strategy states that t he EA will publish a new national assessment of flood risk for use 
by all risk management authorities before 2025 . However , it is not clear if this will include the 
impacts of climate change or not.  

The flood risk assessment considered  all above ground wa stewater assets against the EA maps. 
Each asset was assigned a flood score based on the level of flood risk and the criticality of the asset. 
The approach taken differed between our larger sites with multiple assets associated with them 
(WwTWs) and our sma ller assets (e .g ., wastewater pumping stations ). For larger sites, a detailed 
assessment was undertaken based on the proportion of assets on the site (buildings, structures , 
and roads) impacted by each flood zone. For smaller assets, the assessment was bas ed on a single 
point location for the asset.  

 
 

26 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1 080740/FCERM -
Strategy - Roadmap - to - 2026 - FINAL.pdf  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1080740/FCERM-Strategy-Roadmap-to-2026-FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1080740/FCERM-Strategy-Roadmap-to-2026-FINAL.pdf
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Different weightings were applied to the different flood zones to reflect a differing likelihood of 
occurrence ranging from 3.3 for 1 in 30 RoFSW to 0.1 for 1 in 1000 RoFSW.  

The criticality score used was based  on the existing site criticality assigned within our asset 
inventory. This is based on a number of factors dependent on the asset type, including the 
population served and impact of failure, with the sites serving the greatest population and highest 
poten tial impact having the highest criticality and a score of 5. The weighted flood scores were 
calculated for each asset.  

This exercise allowed creation of a prioritised list of assets at risk. These are currently being reviewed 
as part of our business plan development to identify if any additional resilience measures are 
required and will be reflected in cycle 2 of the DWMP where work is required or has occurred to 
improve resilience.  

For the purposes of our DWMP, we have translated the weighted scores calculated within the 
existing dashboard, ranging from 0 to 39, to align with the 0 to 25 scoring used for the other wider 
resilience assessments discussed in the subsequent sections. The scores have been translated as 
detailed in Table 48 : 

Table 48 :Weighted flood score conversion to DWMP flood r isk score   

Weighted Flood Score  DWMP Flood Risk Score  

0 0 

0- 1 5 

1- 5 10 

5- 10 15 

10- 15 20 

>15 25 

 

An adjustment has also been made to reduce the scores using the multipliers listed in  Table 49  and  
Table 50  where  existing flood resilience measures have previously been installed and where 
mitigat ion plans, or Vulnerable Asset Plans (VAPs) , used to maintain service in adverse conditions,  
are in place . We have used a variety of measures to protect some of our critical and vulnerable 
infrastructure by raising control panels and kiosks on plinths, inc reasing the height of 
instrumentation and actuated valves above flood levels and sealing cable ducts and installing 
watertight access covers where equipment cannot be relocated.  

Table 49 : Existing resilience m easures in p lace  score  

No 1 

Yes 0.5 

 

Table 50 : Mitigation p lan or VAP  score  

No 1 

Yes 0.8 

 

10.4.2 Power  
A significant number of our wastewater assets, notably wastewater treatment works and pumping 
stations rely on power to remain operational. Power is generally supplied across our region by 
Northern Powergrid. In the event of power outages, we are reliant on backup systems to continue 
operability of the asset and to minimise impact of disruption, these include:  
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¶ process storage on site  
¶ dual power supplie s from separate electricity grid supply points  
¶ fixed standby generators  
¶ Uninterruptable Power Supply (UPS Ь a battery system designed to prevent critical loads 

losing power)  
¶ mobile generator connection point  
¶ remote monitoring and control of the asset  

The majority of our most critical wastewater assets have backup generators and/or uninterruptible 
power sources on site and are prioritised for reconnection by Northern Powergrid where necessary. 
We also have a contract with a generator provider who can su pply emergency backup generators 
and maintenance.  We have  positively responded to significant events, such as the outages 
experienced during Storm Arwen in November 2021 and  take learning from such events into future 
resilience planning.  

Our engineering sp ecification requires a risk assessment to be carried out for each powered asset 
to establish its ability to continue operating through power outages and any mitigation 
requirements. This risk assessment includes an assessment of the probability of supply f ailure at 
that individual asset. We have compiled data on historic power outages at key clean water assets 
and mapped this to postcode zones to create a spatial dataset detailing the probability of supply 
failure. For our DWMP, we have  multiplied the proba bility of power failure within a postcode zone, the 
criticality of the asset and whether a mitigation plan is in place to establish a risk score for all 
powered WwTWs and pumping stations, using the bandings listed in  Table 51, Table 52 and Table 53 
below . 

Table 51: Probability of Power Failure  Score  

High  5 

 4 

 3 

 2 

Low 1 

 

Table 52: Asset Criticality  Score  

A Ь Very High  5 

B Ь High  4 

C Ь Medium  3 

D Ь Low 2 

A Ь Very High  5 

 

Table 53 : Mitigation  Plan Score  

No Existing Mitigation Plan  1 

Existing Mitigation Plan  0.8 

 

10.4.3  Remote communications  
We use Supervisory Control and Data Acquisition (SCADA), our Regional Telemetry System (RTS) and 
mobile data telemetry assets to provide visibility of our assets. This enables  us to remotely operate 
our asset base from our central Service Delivery Centre ( SDC) and respond to any alarm generated 
by the telemetry systems. SCADA allows remote control and intervention of critical assets and is 
generally installed at our larger WwTW sites. Whilst the availability and use of remote 
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communications systems brings a  significant number of benefits, we are also exposed to risk in the 
event of communication outages, particularly in catchments with a high number of critical assets. 
There is also a higher level of risk associated with any assets without installed remote 
communications.  

A risk score has been calculated for each asset based on the presence of remote communications 
at that site and the criticality of the asset using the scores detailed in Table 54 , Table 55 , Table 56  
and Table 57 the formula detailed below:  

Table 54 : SCADA Score  

Yes 3 

No 0 

 

Table 55 : RTS Score  

Yes 2 

No 0 

 

Table 56 : No Telemetry  Present  Score  

Yes 5 

No 0 

 

Table 57: Asset Criticality  Score  

A Ь Very High  5 

B Ь High  4 

C Ь Medium  3 

D Ь Low 2 

E Ь Very Low  1 

 
        ὃίίὩὸ ὙὩάέὸὩ ὅέάάόὲὭὧὥὸὭέὲ ὙὭίὯ ὛὧέὶὩὛὅὃὈὃὙὝὛὔέ ὝὩὰὩάὩὸὶώὃzίίὩὸ ὅὶὭὸὭὧὥὰὭὸώ 

10.4.4  Overall resilience scoring  
For all WwTWs and wastewater  pumping stations  within the region we have determined  an overall 
б˲̤̤̖̥ ̖̤̝̖̟̖̃̔̚̚ ̤̜̃̚ ̠̣̖̄̔в ̤̒ ̨̗̠̝̝̠̤˫ 

        ὃίίὩὸ ὙὩίὭὰὭὩὲὧὩ ὙὭίὯ ὛὧέὶὩὃίίὩὸ ὊὰέέὨ ὙὭίὯ ὛὧέὶὩὃίίὩὸ ὖέύὩὶ ὙὭίὯ ὛὧέὶὩ
                                                                      ὃίίὩὸ ὙὩάέὸὩ ὅέάάόὲὭὧὥὸὭέὲί ὙὭίὯ ὛὧέὶὩ 

The individual asset resilience risk scores have been summed for each Level 3 catchment to 
establish a risk score, with each Level 3 then classified as either Low,  Medium , or High risk  for 
consideration during future work within the catchment . The results of this assessment are provided 
in the Level 3 storyboards provided in Appendix D . 

10.4.5  Our response to incidents  
̦̣̀ ̡̡̣̠̙̒̒̔ ̥̠ ̗̝̠̠̕ ̣̖̤̝̖̟̖̔̚̚ ̨̗̠̝̝̠̤ ̥̙̖ ˴̟̖̥̒̓̚ ̗̗̖̀̔̚Я̤ ̘̦̟̖̒̔̚̕27 and follows  the below four -
box model for infrastructure resilience. This recognises that it is not cost effective or practical to 
install permanent flood d efences at every asset, and that in some cases it is better to allow the site 

 
27 https://www.gov.uk/government/publications/keeping - the - country - running - natural - hazar ds - and - infrastructure  

https://www.gov.uk/government/publications/keeping-the-country-running-natural-hazards-and-infrastructure
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to flood but enable it to be recovered quickly afterwards, for example by ensuring critical electrical 
equipment is above flood levels. See Figure 61 below : 

Figure 61: YW Infrastructure resilience four box model 28 

 
Over time, we have taken steps to improve the resilience of our existing assets where possible 
including raising electrical panels or installing assets on raised plinths. All new assets or significant 
upgrades to existing assets must ensure that flood risk is mitigated to a 1 in 200 level of protection 
through design, wherever practical, to ensure o ngoing asset reliability and resilience. Following flood 
events, we also aim to reinstate or repair the asset , so it has more resilience than previously (e .g ., 
install replacement equipment at a high er level or replace dry well pumps with submersible 
pumps ). 

Extra capacity in some storm tanks beyond their permit can provide an additional level of resilience 
during high flows and we also have the ability to tanker away wastewater from strategic points to 
reduce impacts. This operational response and recovery  are  an important tool to manage and 
resolve events.  

̖̈ ̣̖̒ ̝̤̤̗̖̔̒̚̚̕ ̤̒ ̒ Ю˴̥̖̘̠̣̪̒ ˣЯ ̡̣̖̤̠̟̖̣̕ ̦̟̖̣̕ ̥̙̖ ˴̧̝̚̚ ˴̠̟̥̟̘̖̟̖̤̔̚̚ ˲̥̔ ̟̒̕ ̥̙̖̣̖̗̠̣̖ ̧̙̖̒ 
duties under the Flood and Water Management Act to respond effectively and efficiently to events. 
We ha ve strong operational response and recovery capabilities and have successfully managed 
multiple largescale flood events in recent years. We operate bronze, silver , and gold escalation to 
reflect the severity of the incident and response required  as part of  our standard incident response .  

At a site level, we have Vulnerable Asset Plans which are operational contingency plans, used by our 
operational teams to enable them to follow the correct procedure in the event of an incident or in 
preparation for an eve nt which may impact assets. This can be related to a forecast of expected 
high winds, high rainfall or tidal surges which could impact our assets, customers , or the 
environment. The  plans also set a trigger level for intervention and implementation of the plans.  

 
28 Taken from Keeping the Country  Running: Natural Hazards and Infrastructure , Cabinet Office.  
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/61342/nat ural -
hazards - infrastructure.pdf  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/61342/natural-hazards-infrastructure.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/61342/natural-hazards-infrastructure.pdf


 

Yorkshire Water                        Page 115 of 225 
DWMP24  

The YW SDC has established incident management plans and escalation routes for dealing with any 
issues which may be impacting or have the potential to impact our assets, the public or the 
environment. In addition, we have strategically located stocks of demountable flood barriers, mobile 
pumps and an emergency response vehicle to deploy where required. We support, co - operate and 
co - ordinate activities with other RMAs, including the EA and  the emergency services during 
incidents. This ensures that risks of harm to sta ff, public, assets and the environment are minimised 
and services are restored as quickly as is practicable. There is also provision to provide support for 
clean - up operations as quickly as possible after an incident.  

10.4.6  Coastal erosion  
We have around 90km o f coastline, half of which is made up of very soft glacial till soils and is 
rapidly eroding. Many homes and villages have been lost to the sea along the Holderness coast and 
climate change is accelerating the speed of erosion. As sea levels rise more freq uent storms erode 
the shoreline further.  

To examine our risk from coastal erosion the National Coastal Erosion Risk Mapping (NCERM) 
produced by the EA has been used. This identifies which assets are at risk now, in the 2030s, 2050s 
̟̒̕ ˣˡ˩ˡЯ̤˟ ̙̖̅ ̣̖̤̦̝̥ of this mapping has allowed us to relocate further inland some of our at - risk 
assets. In 2016, we moved Flamborough Head wastewater pumping station  inland and have recently 
completed relocating our WwTW at Withernsea further inland to reduce the risk of co astal erosion 
impacting these assets. We have a small number of assets still at risk along our coastline and will 
seek to include these assets for additional resilience alongside those at risk from river, sea or 
surface water flooding where appropriate as part of our ongoing business planning. Due to the 
discrete nature of this risk, we have excluded it from the overall resilience scoring described in 
earlier sections.  

10.5 Problem characterisation  

In determining the next steps for each BRAVA catchment, a runway  has been assigned within the 
Problem Characterisation stage. This considers both the calculated risk level and an assessment of 
confidence in the results of the BRAVA that was undertaken.  

The calculated risk level is based around the 1 - 5 performance band  of the key planning themes:  

¶ Flood Risk  
¶ Storm Overflow Performance  
¶ WwTW Compliance  

These are described in Section 10.3.5. 

The resilience planning theme has not been included in this step as it was considered that during 
optioneering, the types of interventions that would be developed to mitigate flood risk in larger 
storms would be different in nature to those used in more fr equent events. The resilience 
performance bands should be viewed alongside the wider BRAVA Resilience assessment (detailed 
in Section 10.4.4)  for each catchment as noted on the L evel 3 catchment storyboards in Appendix D . 
The resilience planning theme  is not intended to identify required investment but to flag levels of risk 
wit hin the catchment for future consideration.  

10.5.1 Confidence assessment  
To each of the themes, a confidence level was established for each Level 3 catchment, as outlined in  
Table 58 . 
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Each model was assessed to determine a model confidence score. T his was based primarily on 
model age,  pro - rated  by area where a model is a combination of models of different ages. Models 
with high levels of confidence from existing verified model stock were given the highest confidence 
score. Low con fidence scores were assumed for any new DWMP models built as part of the rapid 
build process as defined in Section 10.3.1.3 or those built before 2009. Any 2D only  models , developed 
for the assessment of PO - 01 were considered low confidence and scored appropriately.  

10.5.2 Assessing the p roblem characterisation m etrics  
The planning theme band and the assigned confidence was then used to determine how each  Level 
3 catchment  should progress through the next stages of the development of the DWMP. Each of the 
Level 3 BRAVA catchments were classified as; Monitor, Investigate or Promote.  

¶ Monitor  Ь Small catchment or lower risk. Future monitoring required.  

¶ Investigate  Ь Higher ris k but with reduced confidence. Uncertainty in data should be 
reduced through investigation to confirm outcomes of risk assessment and if 
optioneering is required.  

¶ Promote  Ь Higher risk and sufficient confidence. Catchment should proceed through to 
option development and appraisal stage (ODA). Catchment level interventions to be 
developed and costed.  

Where monitor and investigate are assigned this should not be interpreted as there being no risks 
present within the catchment. Risks may  be present and  therefore mitigation may be required. The 
same is true of catchments that did not trigger within RBCS. For instance, there could be a storm 
overflow within a non - BRAVA catchment which may not comply with the requirements of the final 
Storm Overflow Discha rge Reduction plan and therefore intervention would be required for the asset.  

It should be noted that the assessment was carried out separately for the network - based themes 
(flood risk and storm overflow performance), and the WwTW compliance theme. This was done as 
the solutions are likely to differ substantially in approach and complexity and the timescales within 
which they need to be implemented.  

It is important to note with regards to the network, we have taken a catchment - based approach. If 
one planning theme  was triggered and Promote assigned, then we considered both  planning 
themes  within the options development stage  for the network . This allo wed us to take a holistic 
catchment - based approach and drive to achieve efficiency in our long - term plan by reducing all 
identified  risk within the catchment , rather than focusing on the triggered  risks only.  

The logic matrix used is shown in Figure 62 below:  

Table 58 : Confidence scores for f lood r isk, storm overflow performance and WwTW compliance  

Confidence Score  Level  Flood Risk  Storm Overflow 
Performance  WwTW Compliance  

5 Low Confidence  
 
 
 
 
 
High Confidence  

Based on 1/3 LiDAR 
resolution  and 2/3 
model confidence  

Based entirely on 
model confidence  

Data confidence 
level fixed at 3, 
consistent datasets 
used across all 
catchments  

4 

3 

2 

1 
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Figure 62: YW problem characterisation m atrix  

 
 
As shown in the logic matrix, differing trigger thresholds were used for the different time epochs. It 
was considered that for a catchment to trigger an intervention in the longer - term 2050 epoch,  a 
greater level of risk was required. This is due to the le vel of uncertainty increasing as we progress 
further into the future, influenced by uncertainty in climate change projections and the materiality of 
predicted growth amongst other factors. It should also be noted that the predictions for the 2080 
epoch, pa rticularly with regards to climate change, are considered too uncertain at this stage to 
trigger investment. However, the analysis undertaken provides a useful insight as to how risks may 
increase beyond 2050.  

10.5.2.1 Flood risk and storm overflow performance  
All Level 3 catchments were initially assessed based on their Population Equivalent (PE). For 2020 to 
2050, if the PE of the catchment is less than or equal to 250 the catchment has been assigned to 
Monitor. Such  catchments account for approximately 0.1% of th e PE within the BRAVA catchments. 
The assumption being that any risk realised in these small catchments is likely to be addressed 
during the AMP period and will not require the level of strategic planning developed for the DWMP. 
The 250PE threshold was sel ected to align to the threshold for WwTWs requiring a numeric 
environmental permit. In addition, any catchment where both the network metrics have a risk score 
below the threshold for that epoch, were also assigned as Monitor.  

If the population threshold a nd risk threshold were exceeded for either flood risk or storm overflow 
performance, then an additional check was carried out on the assigned confidence. If the 
confidence was acceptable (score of 3 or less), then the catchment was assigned to Promote. 
Whe re the confidence is low, an outcome of Investigate was assigned.  

In a small number of instances, some catchments are predicted to increase in population and cross 
the assigned 250 PE threshold by 2050. These have been assigned to Investigate rather than Monitor 
as the WwTW may require a future change of  permit  conditions . This is likely to trigger an investment 
need within the future. If this need does arise, the catchment will be reviewed as a whole, and any 
wider network investment evaluated. Costs have  not been included for these catchments at this 
stage as the need is still too uncertain.  

Table 59  below shows the breakdown of network assignments between Monitor, I nvestigate and 
Promote and the reason for the assignment based on the above matrix.  
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Table 59 : Problem characterisation runway assignment: Networks  

Runway  Nr of Level 3 catchments  Reason  

Monitor  68  Small catchment size  

31 Low risk  

Investigate  69  Low confidence  

7 Crosses descriptive threshold  

Promote  160 Higher risk and sufficient confidence  

 

10.5.2.2 WwTW performance  
Due to the assessment of a single metric, a simpler approach was used for the WwTWs runway 
assignment. The 2050PE threshold described above remains valid for this metric and approach.  

Data confidence for WwTW compliance (flow and quality) has given a fixed confidence level of 3 
and promotion is then primarily dependent on the level of risk seen.  A WwTW with high risk levels is 
assigned Promote; emerging or low risk will be progressed to Monitor.   

Table 60 : Problem characterisation runway assignment : Treatment  

Runway  Nr of Level 3 Catchments  

Monitor  288  

Investigate  7 

Promote  40  

 
10.5.3 Overall runway  
The most significant of the network and treatment runway assignments in terms of level of 
intervention required (i.e ., Promote greater than Investigate, which is in turn greater than Monitor), 
has been used to assign an overall outcome for each Level 3 catchment.  

The overall outcome is summarised in the  Table 61 below:  

Table 61: Problem characterisation runway assignment : Overall  

Runway  Nr of Level 3 Catchments  

Monitor  96  

Investigate  65  

Promote  174 

 

Suitable hydraulic models were not available for 10 of the Promote catchments. These have been 
assigned Promote based on the treatment planning theme, the network has been assigned either 
Monitor or Investigate. No development of network solutions has been undertaken for these 
catchments, i n line with other catchments that have triggered Monitor or Investigate, however the 
treatment element has been taken forward for consideration during the ODA stage.  

The approach outlined above is considered comparable to the Strategic Need element of Problem 
Characterisation outlined within the  DWMP framework. The framework provides a standard question 
set which assesses the scale of concern relating to near term or future risk arising from either the 
flow or load entering the drainage network or the c apacity of the drainage network. The framework 
notes, the question set should be applied to each p lanning objective or aggregation of p lanning 
objectives, to provide a score of Not Significant, Moderately Significant or Very Significant dependent 
upon the predicted impact on the provided levels of service. The Problem Characterisation m atrix in 
Figure 62, has been applied to an aggregation of planning objectives for network performance and 
a separate aggregation for WwTW performance and appraises the near term and future predicted 
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levels of service in terms of  Monitor (Not Significant) or Promote (Moderately or Very Significant). 
Within the Problem Characterisation process applied within our DWMP, where the data is considered 
to be of low confidence an outcome of Investigate has been assigned.  

The Complexity Fa ctors assessment detailed within the Problem Characterisation section of the 
framework has not been carried out. This process is aimed at exploring the nature of the risks and 
vulnerabilities that exist within the DWMP. The question set provided within the  framework focuses on 
appraising the level of concern associated with current or future uncertainties. As common data 
sets have been used and, as far as possible, the same approach has been taken to the 
development and assessment of data, the complexity fa ctors assessment is likely to be similar for 
all catchments. It is expected that, once a core  pathway  has been selected (post consultation) 
high - level sensitivity testing will be undertaken on the plan value.  

The framework Problem Characterisation stage p rovides a Low, Medium , or High classification which 
corresponds to increasing complexity of the optioneering and decision - making approaches to be 
applied within the subsequent stages of the DWMP. For this cycle of our DWMP we have focused on 
developing a s trategic plan for the higher risk catchments  only. A single consistent approach to 
optioneering has been undertaken at a catchment level within all Promote catchments The focus on 
these catchments is predominantly dictated by time and data availability and  we anticipate  
expand ing  our assessment for future cycles to cover a wider proportion of our region.  

10.5.4  Preliminary screening  
The Promote catchments have gone through some preliminary screening in order to identify 
probable causes or drivers behind the predicted system performance evaluated during the  BRAVA 
stage . 

The preliminary screening is aimed at identifying flow contributions that could be addressed to 
reduce the risk within the catchment  

A total of five metrics have been considered:  

¶ Inflow and Inf iltration  
¶ Trade  
¶ Growth  
¶ Connected area  
¶ Direct connections  

10.5.4.1 Inflow and infiltration  
An initial assessment of catchment infiltration was undertaken for each Level 3 catchment using the 
average measured Q80 volume for the period 2017 - 2019 for the catchment WwTW  and the 
theoretical DWF formula:  

DWF(Q80) = PG + I + E  

Where : 

DWF(Q80) = total dry weather flow (m³/d)  

P = catchment population  

G = per capita domestic flow (m³/h ea d/day)  

I = infiltration (m³/day)  

E = Trade effluent flow (m³/day)  

For catchments where the estimated catchment infiltration accounted for more than 25% of 
DWF(Q80), and the 2050 PE was greater than 2500, a further model assessment was undertaken to 
increase confidence. For a number of reasons such as varying consumption between catchme nts, 
fluctuating trade flows and holiday populations the assessment using Q80 and the catchment 
characteristics can provide spurious results.  
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The model test evaluated the proportion of daily volume arriving at the WwTW that could be 
considered as either in flow or infiltration. A duplicate model was produced with all infiltration (base 
and storm induced) removed from the model. This model and the original model were simulated for 
two four - day periods, one representative of dry conditions and one of storm. Fo r this analysis a M5 -
480 winter storm was selected. The difference in predicted daily volume arriving at the WwTW 
between the original model and the model with inflow and infiltration removed was reviewed and a 
high, medium , or low potential assigned based  on the thresholds listed below:  

¶ High ѐ 50% 
¶ Medium ѐ 35% and <50%  
¶ Low <35% 

10.5.4.2 Trade  
The consented trade flow was expressed as a percentage of the Q80 value. High, medium , or low 
potential was assigned based on the thresholds below:  

¶ High ѐ 10% 
¶ Medium ѐ 5% and <10% 
¶ Low <5% 

10.5.4.3 Growth  
The modelled population was reviewed for 2020 and 2050 and the population increase between 
these two epochs used as a measure of growth. High, medium , or low potential was assigned based 
on the thresholds below:  

¶ High ѐ 15% 
¶ Medium ѐ 10% and <15% 
¶ Low <10% 

A total of 10 catchments were unable to be assessed for this metric as no model was available.  

10.5.4.4  Connected a rea  
An evaluation of the proportion of impermeable area connecting to the foul or combined system 
within the Level 3 catchment has  been made.  

The total modelled area connecting to the foul or combined system has been calculated and the 
proportion considered to be impermeable area has been evaluated. This was assessed based on 
the 2020 epoch model.  

High, medium , or low potential was assigned based on the thresholds below:  

¶ High ѐ 15% 
¶ Medium ѐ 5% and <15% 
¶ Low <5% 

A total of 1 0 catchments were unable to be assessed for this metric due to no model being available.  

10.5.4.5  Direct connections  
An evaluation of the number of surface water connections to the foul or combined network within 
the sewer record data has been undertaken to give an  indication of potential direct connections.  

High, medium , or low potential was assigned based on the thresholds below:  

¶ High ѐ 25 
¶ Medium ѐ 5 and <25  
¶ Low <5% 



 

Yorkshire Water                        Page 121 of 225 
DWMP24  

10.5.4.6  Summary  of p reliminary screening  
A summary of the number of Promote catchments classified as high, medium , or low potential for 
each metric is given below in  Table 62: 

Table 62: Preliminary screening classification summary  

Potential  Inflow and 
Infiltration  

Trade  Growth  Connected 
Area  

Direct 
Connections  

High  30 6 122 36 17 

Medium  46  10 13 88 42 

Low 98  158 29 40  115 

Not Assessed    10 10  

 

This table shows that growth is high in a significant number of catchments. However, it should be 
noted that potential for reduction of one of the above metrics does not necessarily translate to a 
reduction of risk. For instance, growth is likely to have a contribution to dry weather flow 
contribu tions and may impact upon the treatment works flow compliance. A reduction in dry 
weather flow contributions is something that should be targeted as this would result in long term 
sustainable benefits such as reduced treatment costs. However, the dry weath er flow is likely to be a 
small proportion of the storm flow where the network is combined . Therefore , a reduction in growth 
may have a minimal impact upon predicted storm overflow operation and flood risk. This would 
present an opportunity to work collaboratively and seek local betterment.  

Predicted storm overflow operation and flooding performance are c onsidered to be most heavily 
influenced by connected area to the sewer network.  Inflow and infiltration and direct connections 
could also be influencing factors.  

10.6 DWMP Scenarios  

The preceding stages of the DWMP have evaluated current and future risk within the catchments 
that triggered BRAVA against the national and bespoke planning objectives.  

For dDWMP, the highest risk catchments were identified and proceeded through preliminary 
screening, to understand potential drivers within each catchment, before prog ressing to Option 
Development and Appraisal (ODA) , this approach for dDWMP is summarised in Section 10.7.3.1 below . 

Options were developed for four different scenar ios, each with a different target level of service to 
be provided in 2050. The four different service positions incurred different investment requirements 
and yielded different benefits; t his was explored through our consultation (see Section 9.1). The  
feedback indicated a clear preference for DWMP Scenario 2.  As such the approach to ODA for our 
final DWMP has been amended to focus on DWMP Scenario 2 only.  

We have refined the DWMP Scenario 2 definition slightly from draft, to bring a greater level of 
alignment between the aims of this scenario and the requirements of the SODRP, this includes 
providing interim targets. The revised DWMP scenario definition is presented below in Table 63. 
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Table 63 : DWMP Scenario 2 summary  

Element  Details  Timing  

Deliver the 
requirements of the 
Storm Overflow 
Discharge Reduction 
Plan  

Annual average of no more than 10 spills per storm overflow  

Annual bathing season average of no more than 2 spills per 
storm overflow discharging to coastal bathing waters, to 
support achieving excellent bathing water classificat ion  

Annual bathing season average of no more than 1 spill per 
storm overflow discharging to inland bathing waters  

Installation of continuous water quality monitoring to assess 
any impact from storm overflows and wastewater treatment 
works discharge outlets  

Provision of screening at all storm overflows  

Ensure no local ecological harm from storm overflows  

75% high priority 
sites achieved by 

2035  

100% bathing water 
sites achieved by 

2035  

Monitoring 
installed by 2035  

Screens by 2050  

Reduce Modelled 
Hydraulic Flood Risk  

Reduce model predicted risk of internal and external hydraulic 
sewer flooding of properties  up to a 1 in 30 return period , 
compared to the 2050 position  

By 2050  

Maintain WwTW 
Compliance  

Ensure all of our wastewater treatment works remain compliant 
with current environmental permits and any future changes to 
permits  

100% in AMP8 

 
We have maintained the BRAVA approach and Problem Characterisation assessment of each of the 
˧ˢ˨ ̥̙̞̖̟̥̤̔̒̔ ̗̣̠̞ ̣̗̥̒̕ˬ ̟̝̦̟̘̔̚̕̚ ̥̙̖ ̤̤̘̟̞̖̟̥̒̚ ̠̗ Ю̡̣̠̞̠̥̖Я˝ Ю̧̟̖̤̥̘̥̖̒̚̚Я˝ Ю̞̠̟̥̠̣̚Я˟ The 
approach to ODA has changed for final. The primary change is a move  away from a catchment -
based  approach with solution strategies evaluated for the whole Level 3, to ODA now being 
undertaken at a Level 4. This is necessary to:  

¶ Allow ODA to be undertaken for all storm overflow  assets as required by the SODRP, rather 
than just those within p̣̠̞̠̥̖ ˽̧̖̖̝ ˤЯ̤˟ 

¶ Allow the interim delivery targets stipulated within the SODRP to be met.  
¶ ˲̨̝̝̠ ̗̝̠̠̕ ̣̤̜̚ ̞̥̘̥̠̟̒̚̚̚ ̥̠ ̖̓ ̠̟̤̖̣̖̔̚̕̕ ̗̠̣ ̝̝̒ ˳̃˲̇˲ ˽̧̖̖̝ ˤЯ̤˟  
¶ Provide our customers and stakeholders with greater clarity of the short - , medium -  and 

long - term elements of our plan as requested within our consultation.  

Our approach to short - , medium -  and  long - term prioritisation of storm overflows, flood clusters and 
inclusion of the WwTW WINEP and growth drivers is documented in the following ODA sections  
(Section 10.7) . 

10.6.1 Storm overflows  
The developed plan will align to the  delivery of targets and timescales set out within the SODRP.  
Where a storm overflow has been  identified as requiring an intervention , in line with current SODRP 
guidance,  then a scheme has been developed to resolve the risk.  

In two instances (both bathing water locations) the 2030 model predicted spill frequency exceeds 
the target spill frequency but the 2050 model predicted spill frequen cy is within target. This is  
attributed to differences in the generated climate change perturbed rainfall series and grouping of 
spill events. Schemes have been developed for these overflow locations within our costed plan.  

It should be noted that no solutions have currently been developed to mitigate the no local adverse 
ecological harm  impact  from our storm overflows . This is due to the fact that site specific 
investigations are required in order to identify the scale of wo rks required at each site to achieve a 
no local adverse ecological harm solution  and the scope requirements for these investigations is 
still to be finalised and published . We have progressed one high priority storm overflow asset which 
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has a detailed UPM solution to deliver no local adverse ecological harm at this location as it met the 
requirements of the EnvAct_INV4 driver.   

We have included notional  AMP8 WINEP investigation costs within the DWMP. On completion of the 
investigations , we will be able to u ndertake high level scoping and optioneering to identify the 
possible solutions to mitigate no local adverse ecological harm  from any storm overflows where the 
investigations identify  a requirement . It is anticipated these would be included within cycle 2 of the 
DWMP.  

A total of 474 sites have been identified to be investigat ed and planned to be completed before 
April 2027, this covers 75% of the identified high priority overflow sites. A further 217 investigations will 
be completed post April 2027 , but wi thin AMP8 , and th ese  cover the remaining high priority storm 
overflow sites and completes the remaining overflows within our large urban conurbations.  

This approach may result in a need to re - invest a small number of AMP8 sites within future AMPs  
should the outcome of the subsequent investigations show that less than 10 spills per annum on 
average are required to meet the no local adverse ecological harm requirements .  

A classification of no local adverse ecological harm  from our storm overflow as sets does not 
necessarily mean good river water quality status will be achieved . The contribution of other risk 
sources is not considered , unless a full UPM study is undertaken where other impacts from other 
sources maybe identified . River w ater quality ca n be dependent on many other, potentially 
unknown, point and diffuse sources of pollution.  

10.6.2 Flood risk  
For assessing flood risk  a trigger for intervention has been set at a property level. In Section 10.3.3.1, 
we discussed the two different flooding mechanisms that have been assessed; 2D overland risk and  
1D surcharge. We have set different  intervention  triggers for  these mechanisms. The following would 
trigger for i nvestment:  

¶ Any property predicted to flood internally from the overland mechanism up to and 
including 1 in 30 - year event resulting from hydraulic incapacity.  

¶ Any property predicted to flood internally from the surcharge mechanism up to and 
including 1 in 2- year event resulting from hydraulic incapacity.  

¶ Any property predicted t o flood externally up to and including a 1 in 2 - year event resulting 
from hydraulic incapacity.  

Where a property exceeds  one of the above criteria then a scheme  would be triggered ; it is 
assume d that a 1 in 30- year standard of protection is offered by the solution.  

The reduced trigger level for surcharge  is due to greater uncertainty associated with this metric. The 
assessment is founded on a number of coarse assumptions regarding connection point, which  is 
likely to be  over predicting risk level. Therefore, a more cautious approach to option development 
has been taken at this stage. However, the surcharge metric can be considered a surrogate for 
limited  capacity within the network in lower return period events.  We will continue to improve our 
understanding of the property connection points to the main sew er and therefore help to reduce 
uncertainty around the  evaluat ion  of risk from this mechanism.  

10.6.3 WwTW  
The target for wastewater treatment works was consistent across the four scenarios presented in 
our dDWMP and remains the same in our final scenario, mainta in 100% compliance with our 
environmental permits.  

There are two triggers which dictate whether WwTW investment is required:  

¶ Investment required as a result of  WINEP driver. 
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¶ Investment required to ensure compliance with environmental permit where risk of non -
compliance is identified due to growth.  

Additional detail on the approach taken to identify the investment requirements is detailed in 
Section 10.7.4. 

10.7 Options development and appraisal  

The main aim of the Option Development and  Appraisal (ODA) process is to provide a framework 
that will enable us to develop robust and best value interventions to address the levels of risk 
associated with our  p lanning themes , where these arise in the planning period.  

It is important to note that the ODA undertaken for the DWMP provides only the first step in our 
Yorkshire Project Lifecycle (refer to Section 11.5̊ ˟ ̙̖̅ ˵̈˾́ ̠̞̖̤̔ ̦̟̖̣̕ Ю̥̣̥̖̘̄̒̔̚ ̝̟̟̟̘́̒̚Я within 
the concept phase shown  in Figure  63 below.  

Figure  63 : Project Lifecycle and solution interactions  

 

A common risk management hierarchy is utilised throughout all stages of the Project Lifecycle; this 
is the basis of the DWMP Risk Management Hierarchy shown in Figure 64  below. The hierarchical 
process allows us to assess  the appropriate level and nature of intervention we need to deploy . 

Figure 64 : Risk management  hierarchy  

 












































































































































































































