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Preface   

We’re proud to present our first Drainage and Wastewater Management Plan (DWMP) and 

encouraged by the level of positive feedback we’ve received. Over the last four years, we’ve 

engaged and worked collaboratively with around 2,000 of our customers and stakeholders, to 

deepen our shared understanding and develop new ways to manage drainage and wastewater 

across our region. We illustrate our DWMP Cycle 1 and its headlines below. 

  

 
 

We’ve progressed and enhanced our DWMP since we published it for public consultation in June 

2022. We were pleased to receive lots of positive comments and support on the quality and 

ambition of our draft plan as well as useful ideas for making our final DWMP even stronger.   

 

We’ve updated our draft plan based on our ongoing DWMP work, regulatory updates and our 

responses to the consultation feedback wherever possible*. Our updates include providing more 

detail where you felt it was needed and creating new appendices to answer technical queries. For 

more details on how we’ve progressed our final plan and responded to the consultation feedback, 

please see our Non-technical summary and You said, We did Technical appendix. 

 
 

* Some public consultation feedback didn’t require further action or wasn’t relevant to the DWMP process. Other 

feedback was relevant to future DWMP planning cycles and will be used to inform this work. 

 

Progress signposts 

We want to make it easy for you to see what’s changed. You can spot all the places we’ve updated 

our draft plan with our ‘progress signposts’ which we’ve used across our final DWMP documents.  

 

  
 

 

https://www.thameswater.co.uk/media-library/home/about-us/regulation/drainage-and-wastewater/non-technical-summary.pdf
https://www.thameswater.co.uk/media-library/home/about-us/regulation/drainage-and-wastewater/appendix-n-you-said-we-did.pdf


 Our DWMP 2025–2050  
Technical Appendices – Appendix C Baseline Risk and Vulnerability Assessment – May 2023 

 

6 

Here’s where they’ll be: 

• Preface summaries – we’ve put a summary table in each document’s preface (excluding 

Summary documents and CSPs) 

• Relevant chapters – we’ve placed the appropriate signposts next to each relevant chapter 

(including Summary document and CSPs) 

 

To help you find our progress signposts, here are examples of what to look out for: 

 
 

Progress summary table 

The progress signposts summary table for the chapters in this document is outlined below. We’ve 

used orange cells to indicate where our draft plan has been updated with progress. 

 

Progress signposts summary: Appendix C Baseline Risk and Vulnerability Assessment 

 

     
1 Our DWMP      

2 Baseline Risk and Vulnerability Assessment 

(BRAVA) 

     

3 Our approach      

4 Partnership approach      

5 Summary outputs      

6 Wider resilience      

7 Problem characterisation      

 

Key DWMP content 

This document specifically includes the following key DWMP content: 

• DWMP stages and data: 

o DWMP stages & process 

o Level 2 regional summaries 

o Level 3 regional summaries 

 

Navigating our documents 

To help you navigate around our final DWMP document suite and find where key DWMP content 

features, we’ve placed a Navigation index at the back of this document.  
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Executive Summary 

The objective of our Baseline Risk And Vulnerability Assessment (BRAVA) is to assess 

infrastructure risks now and to provide a view of how these change in the future due to growth 

and climate change across our region. 

Industry guidance1 uses a reference to the existing mature planning process used in Water 

Resources Management Planning to confirm the context of BRAVA: 

“Much like the supply-demand-balance concept of Water Resource 

Management Plans, the outputs of the BRAVA provide a strategic view of the 

level of risk facing drainage and wastewater services now and in the longer 

term. It helps inform whether interventions are required to ensure a robust 

and resilient service can be provided now and into the future.” 

Our review of risk is built up at three geographical levels: Sewage Treatment Works (STW) 

catchment (L3), Thames Regional Flood and Coastal Committee (TFRCC) sub-committee (L2) 

and overall region wide (L1). Our assessment includes how current drainage and wastewater 

systems perform against our strategic DWMP planning objectives, how risks will change in the 

future under each time period being considered, and the principal drivers for change in risk. 

Our earlier Strategic Context2 stage set 12 planning objectives against which risk assessments 

would be undertaken. Six of these were reported nationally by all Water Companies, six reflected 

our local stakeholder needs (e.g., external flooding and STW Dry Weather Flow (DWF)) with four 

being assessed at a later stage in the process. The protocols for the six national objectives were 

devised and agreed by water companies in consultation with national stakeholders via the Water 

UK DWMP steering group. Protocols for external flooding and DWF assessments use established 

industry methodologies. 

We reported our BRAVA results nationally in December 2020 to provide stakeholders (Ofwat, 

Defra, EA (Environment Agency), NIC (National Infrastructure Commission), ADEPT (Association 

of Directors of Environment, Economy, Planning & Transport), CCW (Consumer Council for 

Water)) with a strategic view of the level of risk facing water company drainage and wastewater 

services across the country and to inform progress towards final DWMPs. This high-level strategic 

understanding assists in the identification of opportunities for collaboration within other strategies 

and plans. 

Analysis of our results clearly identifies the size of our current problem, or extent of our baseline 

risk. 83% of all L3 catchments are at risk of failing at least one planning objective, in Figure 0-1 

we show how this relates to Population Equivalent with the greater risk being in the more densely 

populated urban areas.  99.76% of our customers are currently served by a wastewater 

catchment at risk. 

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

DWMPs.pdf 
2 https://www.water.org.uk/wp-

content/uploads/2020/01/Water_UK_DWMP_Framework_Report_Main_September-2019.pdf 

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
https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Report_Main_September-2019.pdf
https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Report_Main_September-2019.pdf
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Figure 0-1 BRAVA – The size of the problem 

Overall, this risk assessment showed that both growth and climate change, if left unmitigated, will 

have a significant impact on the performance of our wastewater service over the next 25 years. 

The key insights from this risk assessment were:  

Risk of flooding in a 1 in 50-year storm (2% probability) 

Our modelling predicts that much of our region is resilient to extreme storms when considered 

against the threshold of required performance at the end of AMP7 (2025) in our performance 

commitments. The results identify that only a limited number of our catchments are at risk in the 

baseline, with very limited increase in 2050. The problem areas are concentrated in west London 

with few catchments outside of the M25 at significant risk. It is important to highlight that this 

metric is focused on risk from 1 in 50-year storms (2% probability), noting that in July 2021 more 

than a month’s worth of rain fell in an hour in parts of London, representing a storm return period 

of 1 in 179 years (0.6% probability) which exposed additional vulnerabilities to storms of this scale. 

Storm overflow performance   

The results demonstrate a wide-spread challenge that will continue to worsen without 

intervention. The Thames Tideway Tunnel will ensure long-term resilience to storm overflow 

discharges impacting the Tideway region of London. However, elsewhere, without continued 

investment, the number of storm overflow discharges across our region will increase.  
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STW quality compliance 

The baseline distribution of risks is linked to the performance of individual STWs. The 2050 results 

clearly display a company-wide trend of significant risk that is a result of population growth. This 

growth will erode our STW quality compliance headroom and without continued investment, we 

will have significant compliance issues at STWs across our region in the future. 

Internal (hydraulic) sewer flooding risk 

Our baseline assessment shows that for much of the region, we need to continue to invest to 

ensure we are achieving industry upper quartile performance on internal hydraulic flooding risk. 

The location of the significant problems is dominated by London and towns on the periphery of 

greater London, with the notable exceptions of Banbury, Oxford, Reading, Basingstoke and 

Guildford, which also fall into this category. 

Risk of pollution incidents 

Our baseline data shows that outside London, many of our regions are experiencing pollution 

incidents at a rate that is higher than the industry upper quartile performance we aim to deliver 

for our customers. We need to continue to invest to bring these rates down.  

Sewer collapses 

Our baseline data shows that as an overall region, we have a collapse rate that is amongst the 

lowest in the industry. But particularly in Thames Valley we have collapses associated with legacy 

material (pitch fibre pipes); which indicate further investment in asset health is required.    
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1 Our Drainage and Wastewater Management Plan (DWMP)  

Our DWMP vision  

1.1 Working in partnership to co-create a 25-year plan for drainage and wastewater that 

sustainably benefits communities and the natural environment in our region. 

Our DWMP aim  

1.2 To identify future catchment risks to our drainage and wastewater treatment systems and 

develop sustainable, efficient solutions to address them.  

What we’re trying to achieve 

1.3 Protection of our environment, looking after the health of our rivers (aiming for zero harm 

from storm overflow discharges), being resilient to the risks of flooding and generating wider 

benefits to the communities we serve. DWMP contains outcomes for:  

• Customers and communities – fair charges, improved health and wellbeing, increased 

amenity, and a resilient service  

• Drainage and wastewater services – reduce hydraulic sewer flooding and achieve 100% 

Sewage Treatment Works (STW) compliance  

• The environment – increase biodiversity, zero harm from storm overflow discharges, 

environmental net gain  

Description of the plan  

1.4 A DWMP is a long-term costed plan that is focused on partnership working, which sets out 

the future risks and pressures for our drainage and wastewater systems. It identifies the 

actions that are required to make sure we can continue delivering our services reliably and 

sustainably, while also achieving positive outcomes for our customers, communities and 

environment.  

1.5 Our long-term, collaborative plan aims to ensure a resilient and sustainable wastewater 

service for the next 25 years and beyond.  

Framework 

1.6 This is the first time we’ve produced a long-term plan for our wastewater business. Based 

on the national DWMP framework3 that was developed jointly by regulators and industry 

bodies including Ofwat, Defra, the Environment Agency, Water UK, Welsh Government, 

Natural Resources Wales, Consumer Council for Water, Association of Directors of 

Environment, Economy, Planning and Transport and Blueprint for Water, the DWMP 

creates a roadmap for how we adapt our wastewater service to cope with future challenges.  

 

 

 
3 https://www.water.org.uk/wp-content/uploads/2019/09/Working-together-to-improve-drainage-and-

environmental-water-quality-an-overview-of-Drainage-and-Wastewater-Management-Plans.pdf   
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2 Baseline Risk and Vulnerability Assessment (BRAVA) 

 

Progress 
  

   

Purpose 

2.1 The Baseline Risk and Vulnerability Assessment (BRAVA4) is a key stage in the DWMP 

journey as it assesses how current drainage and wastewater systems perform, how risks 

will change in the future under each time period being considered and identifies the principal 

drivers for changes in risk. The focus for BRAVA is those L3 catchments (293 out of 382), 

identified at the Risk Based Catchment Screening stage, which have risks and 

vulnerabilities now and going forward. 

 

Figure 2-1 Position of the BRAVA stage within the DWMP development process 

2.2 The objective of BRAVA is to assess the baseline risk and future risks against the DWMP 

planning objectives for these 293 L3 catchments. This catchment level data is also 

amalgamated at a sub-regional (L2) and regional level (L1) to facilitate stakeholder 

reporting. Much like the supply-demand-balance concept of Water Resource Management 

Plans, the outputs of BRAVA provide a strategic view of the level of risk facing our 

wastewater services now and in the long-term. It helps inform if interventions are required 

to ensure we provide a robust and resilient service now and into the future. If interventions 

are required, these will be developed through the Options Development and Appraisal 

(ODA), and Programme Appraisal stages, and incorporated in the final DWMP. 

  

 
4 https://www.water.org.uk/wp-

content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-C.pdf 

https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-C.pdf
https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-C.pdf
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Planning objectives set at a strategic context stage 

2.3 The 12 planning objectives shown in Table 2-1 were agreed with stakeholders at the 

strategic context stage.  Eight were assessed at the BRAVA stage of the framework, with 

all 12 planning objectives assessed during the ODA stage. 

Inclusion in DWMP assessment Planning Objective 

Stage 3: BRAVA (Common 

(national) planning objectives) 

STW quality compliance 

Risk of pollution incidents 

Storm overflow performance 

Internal sewer flooding risk (Hydraulic) 

Risk of flooding in a 1 in 50 storm 

Sewer collapses 

Stage 3: BRAVA (Bespoke 

(regional) planning objectives) 

Sewage treatment works (STW) dry weather flow (DWF) 

compliance 

External sewer flooding risk (Hydraulic) 

Stage 4:  Options Development 

and Appraisal (Planning) 

Bespoke 

Carbon neutrality 

Wellbeing 

Reduce surface water runoff 

Reducing misconnections 

Table 2-1 The 12 DWMP planning objectives set by stakeholders as part of the Strategic Context stage 

2.4 Six of the DWMP planning objectives applied to our region are common planning objectives 

and are reported nationally to facilitate national risk assessments carried out by the National 

Infrastructure Commission. 

2.5 Six bespoke BRAVA planning objectives were developed with local stakeholders to reflect 

our regional priorities and local issues.  

2.6 Four of the bespoke additional objectives are plan output measures and are assessed later 

in the process during the Options Development and Appraisal, and Programme Appraisal 

stages. 

  



 Our DWMP 2025–2050  
Technical Appendices – Appendix C Baseline Risk and Vulnerability Assessment – May 2023 

 

13 

3 Our approach 

 

Progress 

 

    

Climate change 

3.1 We used climate change projections published by the United Kingdom Climate Impacts 

Programme (UKCIP) as our base data source for all climate change assessments. 

3.2 Pre-release UKCP2018 revised projections have been incorporated into our sewer network 

modelling.  

3.3 The 2017 UK Water Industry Research CL1053 Rainfall Intensity for Sewer Design – Stage 

25 and EA methodologies were then used to apply the climate change variables to the 

rainfall used in our network model runs, with a central estimate6  uplift to account for climate 

change of +10% for 2035 and +15% for 2050 which aligns with the Representative 

Concentration Pathway (RCP) 6.0. RCP 6.0 is the central estimate in regard to global CO2 

emissions, see below. 

 

Figure 3-1 IPCC Climate change RCP overview7 

3.4 In November 2021 Ofwat published the “PR24 and beyond: Long-term delivery strategies 

and common reference scenarios”.8 The discussion paper laid out common reference 

scenarios that Water Companies are expected to use to inform long term delivery 

strategies, utilising adaptive planning. In the document Ofwat sets out four material drivers 

 
5 https://ukwir.org/rainfall-intensity-for-sewer-design-stage-2-0 
6 https://artefacts.ceda.ac.uk/badc_datadocs/future-

drainage/FUTURE_DRAINAGE_Guidance_for_applying_rainfall_uplifts.pdf 
7 https://ar5-syr.ipcc.ch/topic_futurechanges.php 
8 https://www.ofwat.gov.uk/publication/pr24-and-beyond-long-term-delivery-strategies-and-common-

reference-scenarios/ 

https://ukwir.org/rainfall-intensity-for-sewer-design-stage-2-0
https://artefacts.ceda.ac.uk/badc_datadocs/future-drainage/FUTURE_DRAINAGE_Guidance_for_applying_rainfall_uplifts.pdf
https://artefacts.ceda.ac.uk/badc_datadocs/future-drainage/FUTURE_DRAINAGE_Guidance_for_applying_rainfall_uplifts.pdf
https://ar5-syr.ipcc.ch/topic_futurechanges.php
https://www.ofwat.gov.uk/publication/pr24-and-beyond-long-term-delivery-strategies-and-common-reference-scenarios/
https://www.ofwat.gov.uk/publication/pr24-and-beyond-long-term-delivery-strategies-and-common-reference-scenarios/
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that create uncertainty around long term enhancement spending: climate change, 

technology, demand, and environmental ambition. They were split into ‘high’ and ‘low’ 

scenarios. Climate change low and high scenario projections were specified: (1) low 

scenario based on UKCP18 RCP 2.6, (2) high scenario based on UKCP18 RCP8.5.  

3.5 We have undertaken sensitivity testing using these the low and high scenarios on a suite of 

representative catchments. Flood Estimation Handbook (FEH) 139 Design rainfall profiles 

received a percentage uplift and Time Series Rainfall (TSR) was perturbed with an updated 

industry tool called RedUp v3 (Rainfall Event Duration uplift) (Table 3-1). The tool 

redistributes rainfall from a continuous time series of rainfall data to represent changed 

rainfall patterns such as drier summers and wetter winters as well as the intensification of 

rainfall events. 

3.6 Version 3 of the RedUp tool has been released by UKWIR (UK Water Industry Research) in 

2022 and includes the UKCP18 RCP 8.5 scenario only. To produce outputs for the Low 

scenario for the Storm overflow performance objective we have used the RedUp predictions 

for 2030 (RCP8.5) as a proxy of the likely rainfall distribution for 2050. 

Planning Objectives Modelled Rainfall Type Scenarios 2035 

uplift 

2050 

uplift 

(1) Risk of flooding 

in a 1 in 50 

storm 

 

(2) External 

hydraulic sewer 

flooding risk  

FEH 13 

Design 

Rainfall 

 

High: RCP 8.5 

Common Reference Scenarios-Sensitivity 

Analysis UKCP18, 50th percentile 

10% 20% 

Central estimate - BRAVA – RCP 6.0 10% 15% 

Low: RCP 2.6 

Common Reference Scenarios- Sensitivity 

Analysis UKCP18, 50th percentile 

4% 10% 

Storm overflow 

performance 

Time Series 

Rainfall 

High:  

RedUp v3; RCP 8.5; 2050 

N
o
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m
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d

e
lle

d
 

P
e

rt
u
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e

d
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se

d
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n
 

in
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rm
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n
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e
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o

 

Central estimate - BRAVA: 

RCP 6.0, RedUp v2 

Low: 

RedUp v3 2030 

RCP8.5(assumed to be a 

proxy for 2050 Low RCP2.6) 

Table 3-1 Climate change application on rainfall scenarios 

Growth  

3.7 Thames Water closely tracks growth to enable us to provide additional capacity before the 

demand is realised. We use Local Authority Plans as well as ONS (Office for National 

Statistics) data to plan for the future.  

 
9 Find more about design rainfall here: https://www.ceh.ac.uk/services/flood-estimation-handbook 

https://www.ceh.ac.uk/services/flood-estimation-handbook
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3.8 Local Authority and ONS forecasts for each STW catchment are internally captured in 

SOLAR forms. Our records in SOLAR were updated before we commenced modelling the 

impact of growth. 

3.9 Network models for catchments of equal or more than 10,000 population equivalent were 

updated based on the following approach: (1) Inclusion of larger developments spatially; 

(2) remaining uplift included globally. Generally Local Authority Plans at the time of 

modelling only covered a time horizon up to 2036, therefore the remainder of the period up 

to 2050 was based on ONS (as assessed in 2018) predictions. ONS predictions do not 

have the same granularity, however present the best available information. 

3.10 Network models for catchments of less than 10,000 population equivalent were updated 

with Edge data projections, by adding additional population in individual subcatchments. 

Urban Creep 

3.11 Urban creep has been represented in the hydraulic models by increasing the connected 

impermeable areas and reducing permeable area by the equivalent (increase in 

impermeable area) amount in subcatchments to replicate the replacing of green/permeable 

areas with hardstanding, buildings etc. Annual creep rates were based on assessments 

made for individual SDACs (Sewerage Drainage Area Catchments), which represent 

hydraulically distinct areas within a STW catchment. For combined sewerage catchments 

100% of the calculated creep was included in the adjustment of the areas in the 

subcatchments. For separately sewered areas this was reduced to 30% of the calculated 

creep areas as an adjustment to the subcatchments. For Baseline (2020) analysis models, 

not subject to recent reverification (less than 5 years) were updated with creep to account 

for any possible change that may have arisen up to 2020. 

 

3.12 Thames Water’s Sewerage systems, by length, is predominately separate by design, with 

the intention that foul and surface water flows are conveyed in separate systems (pipes).  

Combined sewers, where a single pipe exists to capture both surface and foul water will 

mostly be found in London.  In this first iteration of our DWMP we have taken a conservative 

approach to the inclusion of Urban Creep in separately sewered systems, which we will look 

to refine in the next iteration (cycle 2) of our BRAVA analysis to improve our forecast of how 

risk may change in the future. 
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Risk assessment protocols for common (national) planning objectives  

3.13 For each of the six common planning objectives we followed the Water UK guidelines10 on 

risk protocols that are summarised in Table 3-2. 

Planning Objective How we measure this objective 

Risk of flooding in a 1 in 50 storm: 

To define the risk of residential properties 

experiencing flooding in a storm that might be 

experienced once in every 50 years on average, 

equating to a 2% probability of the rainfall event 

occurring in any given year.   

Percentage of population at risk of 

flooding in a 1 in 50-year rainfall event in 

2020 (baseline) and 2050. 

Storm overflow performance: 

To define the ability of the sewerage system 

(including STW) to operate in storm conditions 

with an acceptable frequency of overflow to the 

environment.   

Modelled annual average frequency of 

discharge (number of events) from storm 

overflows using forecast rainfall data in 

2020 (baseline) and 2050. 

Sewage treatment works (STW) quality 

compliance: 

To define the ability of STW to treat and dispose of 

sewage in line with current discharge permit 

quality conditions. 

Modelled sewage treatment works 

compliance against current permit quality 

conditions in 2020 (baseline) and 2050. 

Internal hydraulic sewer flooding risk: 

To define the risk of properties flooding internally 

from our sewers. 

Risk assessed based on average of the 

last three years’ performance data; and 

Modelled risk based on internal escape 

locations in a 1 in 30-year event in 2020. 

Risk of pollution incidents: 

To define the risk of polluting discharges to the 

environment (classed as Category 1 to 3 by the 

Environment Agency) arising from either network 

or treatment sites. 

An average of the last three years of 

annual performance for Category 1 to 3 

pollution incidents as set out in the 

Environmental Performance Assessment 

(EPA) in 2020. 

Sewer collapses: 

To define the risk of a sewer collapsing so that its 

ability to convey wastewater is compromised, 

specifically defined as the number of sewer 

collapses. 

An average of the last three years of 

annual performance in 2020. 

Table 3-2 Six Common (national) planning objectives and how we measure them 

Risk assessment protocols for bespoke (regional) planning objectives  

3.14 For both of the bespoke (regional) objectives amenable to long-term forecasting and 

modelling, described in Section 2.5, we followed similar principles to the Water UK 

guidelines that are summarised in Table 3-3. 

Planning Objective How we measure this objective 

Sewage treatment works (STW) dry weather flow 

(DWF) compliance: 

Modelled compliance against daily 

DWF permit limit. 

 
10 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
https://www.water.org.uk/wp-content/uploads/2020/07/BRAVA-planning-objectives-for-the-first-cycle-of-DWMPs.pdf
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Planning Objective How we measure this objective 

To define the ability of STW to treat and dispose of 

sewage in line with current dry weather flow (DWF) 

discharge permit conditions. 

External hydraulic sewer flooding risk: 

To define the risk to outside areas within a boundary 

curtilage flooding from our sewers. 

Modelled risk based on external 

escape locations in a 1 in 30-year 

rainfall event. 

Table 3-3 Bespoke (local) planning objectives and how we measure them 

Thresholds 

3.15 We have assessed risks against performance thresholds that are aligned with our end of 

AMP7 (2025) performance targets set in our company performance commitments.11 As 

some companies will have similar targets, this approach maximises the opportunity for 

consistent reporting of national data.  Also, performance commitment targets are agreed 

with stakeholders at price reviews and therefore have wider stakeholder advocacy, 

adhering to the DWMP framework.  

3.16 Risks have been assessed against the performance thresholds at a STW catchment level 

(L3) and are reported against the following three risk category groupings to provide an 

indication as to whether future pressures are likely to significantly impact system 

performance: 

• 0: Not Significant 

• 1: Moderately Significant 

• 2: Very Significant 

3.17 The risk assessments performed, and the performance thresholds applied, are summarised 

in Table 3-4 and Table 3-5. 

Planning Objective Threshold 

Risk of flooding in a 

1 in 50 storm 

Existing hydraulic models used FEH 13 rainfall to assess the 

percentage of population at risk of flooding in a 1 in 50-year return 

period storm. A statistical correlation function from modelled 

catchment results was applied to non-modelled catchments. 

Threshold levels have been set as a percentage of population at risk: 

• 0 (Not Significant): <7.6% 

• 1 (Moderately Significant): 7.6% – 14.3% 

• 2 (Very Significant): >14.3% 

The thresholds were developed by forecasting performance quartiles 

for the resilience assessment for all relevant wastewater companies in 

England and Wales, based on population growth and various best to 

worst case scenarios affecting future performance. 

Storm overflow 

performance 

The risk of the spill frequency of all non-temporary permitted overflows, 

from foul or combined networks or from STW storm tank overflows, 

was assessed against the following national threshold levels: 

 
11 https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Thames-Water-

%E2%80%93-Outcomes-performance-commitment-appendix.pdf 

https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Thames-Water-%E2%80%93-Outcomes-performance-commitment-appendix.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Thames-Water-%E2%80%93-Outcomes-performance-commitment-appendix.pdf
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Planning Objective Threshold 

• 0 (Not Significant): <20 storm overflow discharges per year  

• 1 (Moderately Significant): 21 – 40 storm overflow 

discharges per year 

• 2 (Very Significant): >40 storm overflow discharges per 

year 

Sewage treatment 

works (STW) quality 

compliance 

The risk of a compliance failure aligns to the current Environmental 

Performance Assessment (EPA) definition. We have used four methods 

for determining risk of non-compliance at STWs: 

Capacity – this is based on theoretical Population Equivalent (PE) 

capacity. 

Model – the output of the process model for an individual site is used to 

assess predicted effluent performance over time.  

Performance – based on the average Biochemical Oxygen Demand 

(BOD) and ammonia performance over the last three years against the 

permit. 

Other – where no capacity, modelled or performance data is available, 

expert judgment has been used. 

Thresholds were based on Water UK guidelines as a percentage of the 

permit limit: 

• 0 (Not Significant): <80% 

• 1 (Moderately Significant): 80% – 94.9% 

• 2 (Very Significant): ≥95% 

Internal hydraulic 

sewer flooding risk 

Internal flooding is recorded in the Sewer Flooding History Database 

and the numbers of internal flooding properties were normalised to a 

‘per 10,000 connected properties’ measure. The normalised values 

were averaged for the last three years to determine the threshold band. 

Threshold levels have been based on AMP6 upper quartile and end of 

AMP7 targets, to ensure consistency across metrics and to use values 

which are based on common planning commitments across the 

industry: 

• 0 (Not Significant): <1.34 (end of AMP7) 

• 1 (Moderately Significant): 1.34 - 1.68 (AMP6 Upper Quartile) 

• 2 (Very Significant): >1.68 

Risk of pollution 

incidents 

The risk of pollution incidents was extracted from the Environment 

Agency National Incident Reporting System database and normalised 

per 1,000km sewer length. 

Threshold levels have been based on AMP6 upper quartile and end of 

AMP7 targets.  This is to ensure consistency across metrics and to use 

values which are based on common planning commitments across the 

industry: 

• 0 (Not Significant): <19.5 (end of AMP7) 

• 1 (Moderately Significant): 19.5 – 24.5 (AMP6 upper quartile) 

• 2 (Very Significant): >24.5 

Sewer collapses Verified collapse data was normalised per 1,000km sewer length.  

Threshold levels have been based on AMP6 upper quartile and end of 

AMP7 targets.  This is to ensure consistency across metrics and to use 

values which are based on common planning commitments across the 

industry. 
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Planning Objective Threshold 

• 0 (Not Significant): No collapses 

• 1 (Moderately Significant): ≤ 4 (AMP6 upper quartile) 

• 2 (Very Significant): > 4 
Table 3-4 Summary table of the performance thresholds used for each common planning objective 
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Planning Objective Threshold 

Sewage treatment 

works (STW) dry 

weather flow (DWF) 

compliance 

This planning objective relates to compliance with the Dry Weather 

Flow (DWF) permit at our STWs.  

The forecasted DWF is calculated using measured flow data and 

forecasted changes in water use, and population growth. This 

forecast is compared with the existing permit value. Threshold limits 

have been set based on the percentage of permit value: 

• 0 (not significant): <90% of permit 

• 1 (moderately significant): 90% – 100% 

• 2 (very significant): ≥100% 

External hydraulic sewer 

flooding risk: 

The external sewer flooding planning objective is an internal metric, 

for which we applied a different approach: rather than banding the 

data into categories of 0, 1 and 2 as per above objectives, we 

banded the data into performance quartiles derived from the results 

for all L3 catchments to identify those that are the worst and best 

performing. 

• Quartile 1 = < 0.49% of properties at risk 

• Quartile 2 = between 0.49% and 1.09% of properties at risk 

• Quartile 3 = between 1.09% and 2.19% of properties at risk 

• Quartile 4 = >2.19% of properties at risk 
Table 3-5 Summary table of the performance thresholds used for each bespoke planning objective 

Sensitivity analysis 

3.18 For this first cycle DWMP, the thresholds described in Table 3-4 were aligned to our 

performance commitments.  We looked to see how using different thresholds could impact 

on the final results and found that for most parameters, the risk categories were sensitive 

to thresholds set. Setting thresholds aligned to performance commitment targets is a 

reasonable starting point for cycle 1 as it promoted consistency nationally.  

3.19 Threshold setting will require more development work ahead of cycle 2 to ensure we 

continue to promote consistency for national reporting whilst retaining a representation of 

local risk issues. This is part of the cycle 1 to cycle 2 development programme underway 

via Water UK DWMP Task and Finish Groups.   

Reporting and assurance 

3.20 The BRAVA return was produced in-house by experienced system planners and modellers 

and the results are integrated with our planning team’s system reviews and thinking. In the 

run up to the submission of BRAVA outputs to DWMP Steering Group submission, we held 

weekly internal data surgeries to challenge and to identify any anomalies.  

3.21 We also discussed BRAVA results at regular sub-regional stakeholder forums to ensure 

local stakeholders were aware of the outcome of the data return. This also provided 

stakeholders with an opportunity to input further risk data where it was considered that initial 

BRAVA findings did not sufficiently capture the risks present in a catchment.  

3.22 The BRAVA results have been assured as part of our corporate External Information Risk 

Assessment run by our Strategy and Regulation team. Prior to external publication, the 

BRAVA data was subject to the following assurance activities: 
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• production of methodology statements 

• four level management sign off  

• comparison to other water company data which was a final check to spot outliers due to 

data errors 
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4 Partnership working 

 

Progress 

 

    

Our approach / protocol development 

4.1 Partnership working is a key part of the DWMP development. Throughout BRAVA it was 

important to us that the information and modelling results were made available to our 

stakeholders and opportunities were created for detailed conversations on the results and 

potential additional areas of risk or opportunity.  

4.2 The BRAVA stage coincided with the 2020 coronavirus pandemic. Associated lockdowns 

and restrictions could have reduced effective engagement as we had to perform the 

majority of our engagement virtually. To mitigate the impact of changes in ways of working, 

we accelerated the development of our online data sharing platform (DWMP GIS portal) 

which was launched in summer 2020 and we changed our interactions from face-to-face 

group discussions to more bespoke virtual stakeholder sessions to account for the differing 

IT constraints of some of our stakeholder groups.   

4.3 70 data-sharing sessions were delivered between September and December 2020 across 

our company area to share our BRAVA results and learn more about additional stakeholder 

risks. For more detail see the Stakeholder Engagement Technical Appendix.  

4.4 Members of the relevant Lead Local Flood Authority, Local Authority, EA, Local Catchment 

Partnership, Thames Flood Advisors and our experts attended the sessions to discuss 

opportunities and key areas of concern that should be prioritised through the plan. 

4.5 To maximise feedback, we provided each stakeholder with an online questionnaire during 

the workshops.  

4.6 We also shared interactive pdf maps showing the key BRAVA results for each catchment 

prior to these sessions.  The maps were then uploaded to our on-line Practitioner Portal, 

which all our partners were given access to, allowing detailed review of all L2 and L3 spatial 

data. An example of the quality and of the comprehensive data available is shown in Figure 

4-1.
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Figure 4-1 Screenshot from the Practitioner Portal showing the quality of the comprehensive data available  
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Figure 4-2 BRAVA results presented in the stakeholder workshops as hotspots of risk to illicit commentary on the accuracy of the data and possible opportunities  
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Figure 4-3 Example of the areas of risk / opportunity added by stakeholders at the BRAVA workshops 
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Response from stakeholders   

4.7 At each workshop, we presented the results of the BRAVA modelling on the Practitioner 

Portal through additional layers to show hotspot areas of risk, as shown in Figure 4-2. 

Approximately 120 stakeholders were engaged in the BRAVA process directly through 

workshops and a further 50+ were provided with access to the Practitioner Portal to view 

the data. 

4.8 Partner comments and key areas of concern were collated and plotted on to the maps, as 

shown in Figure 4-3. Some aligned with BRAVA results, although at least 3 additional risk 

areas per workshop were added to our catchment maps based on stakeholder feedback.   

4.9 We recorded details of the issues and potential solution (if known) and used the additional 

information to support problem characterisation and create an early-view list of potential 

partnership projects to be added to the DWMP. In total, we gathered information on over 

500 risk areas at the close of BRAVA discussions. 

4.10 Results from our stakeholder feedback forms were positive, with an average score of 4 out 

of 5 for the effectiveness of the reference material and quality of the workshop material and 

space for discussion.  
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5 Summary outputs 

 

Progress 

 

    

5.1 The full suite of results for the six common planning objectives was reported to Water UK 

and the DWMP Steering Group in December 2020 in the form of data tables and a series 

of spatial representations.  

5.2 These outputs identified size, type and location of the current problem and how risks would 

become worse without intervention. The results also demonstrated the progress that we 

and all the other wastewater companies have made towards producing DWMPs and helped 

to inform and advance the preparation of DWMPs nationally. 

5.3 The results of the BRAVA assessments undertaken at L3 have been normalised by 

population equivalent (PE) or per km as appropriate and aggregated to L2 Thames Regional 

Flood and Coastal Committee (TRFCC) sub-committee areas and then to an overarching 

regional level (company-wide L1). 

5.4 The presentation of aggregated results for L1 and L2 does introduce the risk of an 

aggregated ‘low’ score, averaging out pockets of significant risk, and vice versa. For 

example, there may be a high score at L2 due to a handful of outlier catchments, when 

there is little risk in the vast majority. To address this risk, we have provided a discussion of 

the risks in the following section and have presented the full L3 results and spatial 

representations in the Appendices. 

L1 outputs 

5.5 The L1 results presented in Table 5-1 demonstrate that at a company level, we have key 

challenges that we need to address in our long-term planning. Our analysis shows that, if 

left unchecked, growth and climate change could significantly impact on the natural 

environment, with increased frequency of storm overflow discharges and non-compliant 

STW discharges.  

5.6 It is important to note Thames Water has invested continuously in its modelling stock, 

evolving these important Decision Support Tools.  In recent years we have moved to make 

the models simulate in real time 24/365 meaning that we are able to continuously assess 

and review their capability to replicate hydraulic sewer flooding.  An area we will pay 

particular attention to further evolve the models from cycle 1 to 2 is in their capability to 

replicate extreme weather events i.e. those above what we normally design schemes to (1 

in 30 year).  These events by their very nature are rare, and vary spatially i.e. the 

geographical area they impact at any one time, but through capturing data when they occur 

e.g., London July 2021 event, we are able to observe how our models performed and target 

improvements where appropriate such as how we model overland flooding in combined 

systems or how flow is routing into surface water systems such as road gullies.  We believe 

these enhancements will help build valuable insight into flood risk and afford greater 

opportunity for partnership working with other Risk Management Authorities. 
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Planning Objective Threshold Description 
Planning Objective 

Impact 

 Total Population Equivalent 15,878,382 

Baseline (2020) sewer 

length (km) 

109,500 

Risk of flooding in a 1 in 50 storm Baseline (2020) score 0 

2050 score 0 

Storm overflow performance   Baseline (2020) score 1 

2050 score 1 

Sewage treatment works (STW) quality 

compliance 

Baseline (2020) score 0 

2050 score 2 

Internal sewer flooding risk Baseline (2020) score 2 

Risk of pollution incidents Baseline (2020) score 2 

Sewer collapses Baseline (2020) score 1 

0= Not Significant, 1= Moderately Significant, 2= Very significant 
Table 5-1 Level 1 BRAVA results 

L2 outputs 

5.7 The L2 results presented in Table 5-2 demonstrate our current and future concerns in our 

thirteen L2 Strategic Planning Areas, as assessed across the six common planning 

objectives. They show:  

• Growth and climate change will create more flooding. 

• The risk of flooding in a 1 in 50-year storm worsens across northwest and southwest 

London, although we believe that the risk of flooding in London is more widespread than 

these results suggest. For example, the apparent greater modelled flood risk in northwest 

London, is likely to be because of higher hydraulic model coverage of its surface water 

system, in part due to its complexity and interaction with the historic rivers in the area, 

which were culverted as London grew. 

• Some L2 communities will suffer unacceptable storm overflow performance. This could 

impact the environment that we know these communities’ treasure and could have a 

negative effect on designated areas such as conservation areas and SSSIs. 

• Growth will have a universal impact on quality compliance at all of our STWs if not 

mitigated through appropriate investment. 

• Sewer collapses will increase as the assets age, and some parts of our region have a 

collapse rate that is worse than our current target.     
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Strategic Planning Area 

Risk of flooding 

in a 1 in 50 

storm 

Storm overflow 

performance 

Sewage treatment 

works (STW) 

quality compliance 

Internal 

sewer 

flooding risk 

Risk of 

pollution 

incidents 

Sewer 

collapses 

2020 2050 2020 2050 2020 2050 2020 2020 2020 

Central Bedfordshire, Buckinghamshire, Slough, 

Luton 

0 0 1 1 1 2 0 1 1 

Central North London 0 0 0 0 1 2 2 0 2 

Central South London 1 1 0 0 0 2 2 0 1 

Essex and Thurrock 0 0 0 1 0 1 0 2 2 

Hertfordshire 0 0 0 1 0 2 1 2 1 

Lee Valley 0 0 0 0 1 2 2 0 1 

North East London 0 0 1 2 0 2 2 0 1 

North West London 1 2 2 2 0 2 2 2 2 

Oxfordshire, Swindon, Wiltshire, Gloucestershire, 

Warwickshire 

0 0 1 1 1 2 2 2 2 

South East London 0 0 0 0 0 2 1 0 1 

South West London 1 1 0 0 0 2 2 0 1 

Surrey 0 1 1 1 1 2 1 2 1 

West Berkshire, Reading, Wokingham, Bracknell 

Forest, Windsor and Maidenhead, Hampshire, 

West Sussex 

0 0 0 1 1 2 1 2 1 

Table 5-2 Level 2 BRAVA results
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5.8 Figure 5-1 to Figure 5-6 show the L2: 

• Baseline 2020 position for all six objectives 

• Predicted 2050 position for the three planning objectives where this has been possible to 

model future predictions 

5.9 The following key presented in Table 5-3 is used for the risk thresholds categories, defined 

in Section 3.5, and shown on the figures below: 

 Risk Threshold 

 0 : Not Significant  

 1 : Moderately Significant 

 2 : Very Significant 

Table 5-3 Risk threshold key 

Risk of flooding in a 1 in 50-year return period storm 

• Our modelling predicts that most of our region is resilient to extreme storms when 

considered against the threshold of our annual performance commitments, although this 

metric needs further development to fully account for modelling uncertainty. 

 
Figure 5-1 L2 risk of flooding in a 1 in 50-year return period storm 

Storm overflow performance   

• The Thames Tideway Tunnel will ensure resilience to storm overflow discharges in inner 

London over the next 25 years. However, without continued investment, the number of 

storm overflow discharges across our region will increase. 

 
Figure 5-2 L2 Storm overflow performance 
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Sewage treatment works (STW) quality compliance 

• Without continued investment, growth will erode our STW headroom, and we will have 

significant quality compliance issues at STWs across our region in 2050. The baseline 

position in London deteriorates towards the end of AMP7 (2025), requiring earlier near-

term investment. 

 
Figure 5-3 L2 STW quality compliance 

Internal hydraulic sewer flooding risk 

• The modelled risk of experiencing internal 

flooding based on measured data is higher than 

the industry upper quartile performance levels 

that we aim to deliver for our customers. We 

need to continue to invest to reduce flood risk 

to achieve this. 

 

 

 

 

 

 

Risk of pollution incidents 

• Outside of London, many of our regions are 

experiencing pollution incidents at a rate that is 

higher than the industry upper quartile 

performance, we aim to deliver for our 

customers. We need to continue to invest to 

bring these rates down.  

 

 

 

 

 

Figure 5-4 Internal sewer flooding 

(2020) 

Figure 5-5 L2 risk of pollution incidents 

(2020) 
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Sewer collapses 

• As a company, we have a sewer collapse rate 

which is amongst the lowest in the industry, 

although we have presented a conservative set 

of results where any problem is deemed to be a 

moderately significant risk. However, some 

parts of our region have a collapse rate above 

our current AMP7 performance commitment 

rate of 4 per 1,000km.  

 

 

L3 outputs 

5.10 The L3 BRAVA outputs have provided us with the information to determine the severity, 

location and type of problem we currently have with regards to meeting our agreed planning 

objectives.  

5.11 The full results and detailed geospatial representations that show the risk levels of individual 

catchments are presented in Appendix A. 

5.12 At L3, as expected, flood risk, storm overflow performance and pollution events reflect 

highly localised factors, including property density and local relief coupled with proximity to 

local watercourses.  

5.13 Risk of sewer flooding in a 1 in 50-year storm: The modelled results identify that only 22 or 

8% of our catchments are at ‘moderate’ or ‘very significant’ risk in 2020, which increases 

to 27 catchments or 9% in 2050. The problem areas are concentrated in west London, with 

few catchments outside of the M25 at significant risk. We commonly see problems with 

surface water flooding entering foul sewer manholes, and in the Thames Valley region the 

naturally high groundwater levels affect our network with seasonal widespread infiltration. 

5.14 Storm overflow performance: The L3 results, and their aggregation to L2 demonstrate a 

wide-spread problem in some of our region’s larger towns and much of Greater London that 

are not protected by the Thames Tideway Tunnel, as well as correspondingly large areas 

where risks are not significant. Where there are problems, these issues will continue to 

worsen without intervention. 

5.15 STW quality compliance: The 2020 distribution of ‘moderate’ or ‘very significant’ risk is 

linked to the performance of individual STWs. However, the 2050 results clearly display a 

company-wide trend of ‘very significant risk’ as growth is predicted not only in London, but 

across all of the southeast of England. Without intervention, this would mean that the STWs 

serving 89% of our customers would be at risk of breaching their effluent quality permits. 

5.16 Internal hydraulic sewer flooding: The location of the ‘very significant’ risks is dominated by 

London and towns on the periphery of greater London, with the notable exceptions of 

Banbury, Oxford, Reading, Basingstoke and Guildford that also fall into this category. The 

Figure 5-6 L2 risk of sewer collapse 

(2020) 
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population density of these urban conurbations leads to 69% of PE being at ‘very significant’ 

risk. 

5.17 Pollution: The results demonstrate stark differences in risk across our region, with the 

majority of the catchments (98%) categorised as either not significantly at risk, or very 

significantly at risk.  

5.18 Sewer collapse: As explained in Section 5.9, we have a sewer collapse rate which is 

amongst the lowest in the industry, although we have presented a conservative set of 

results where any problem is deemed to be a moderately significant risk. Even with the 

conservative thresholds used, the L3 results show that risks are typically ‘moderate’ across 

the region. The poorer performances in Oxford and Banbury skew the categorisation of the 

Oxfordshire, Swindon, Wiltshire, Gloucestershire and Warwickshire L2 TRFCC to ‘very 

significant’, whilst the majority of the catchments have much lower risks. 

5.19 Analysis of this data clearly identifies the size of the current problem, or extent of the 

baseline risk. 83% of all L3 catchments are at risk of failing at least one planning objective 

but owing to the greater risk in the more densely populated urban areas, this means that 

99.76% of PE are currently at risk, as demonstrated in Figure 5 7.  

 
Figure 5-7 The percentage of Population Equivalent (PE) at risk of failing a planning objective in the 2020 

baseline 
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5.21 The three modelled planning objectives that allow the risks to be calculated for both the 

2020 baseline and in 2050 are shown in Figure 5-8 and Figure 5-9. These future predictions 

have identified: 

• that risks will increase in the future as a direct result of climate change, and population 

growth, and urban creep 

• where further investigations are required to understand and determine the investment 

required to address and reverse this trend 

• that the most significant deterioration is in STW compliance and is driven by growth 

• that whilst the analysis shows a minimal increase in the number of systems impacted by 

storms beyond 1 in 50 between 2020 and 2050, this does not reflect areas such as 

West London where events such as that of July 2021 are happening with increasing 

frequency and severity meaning we need to have a particular focus on such areas as 

part of cycle 2 and how we make such areas resilient to major events, working in 

partnership with key stakeholders. 

 

 
Figure 5-8 Increasing percentage of customers, presented as PE, at risk of failing planning objectives in 

2050 as a result of climate change, population growth and urban creep 
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Figure 5-9 Increasing percentage of catchments at risk of failing planning objectives in 2050 as a result of 

climate change, population growth and urban creep 

Summary of the BRAVA outputs 

5.22 Overall, the assessment has shown that we have significant risks to investigate and address 

in order for us to meet our planning objectives. Growth and climate change, as well as urban 

creep in areas with surface water and/or combined sewer systems, if left unmitigated, will 

have a significant impact on our wastewater service over the next 25 years. 

5.23 Table 5-4 provides a summary of the BRAVA results for each of the six planning objectives 

and identifies the need for future investigations and future investments that will be required 

to address these risks. 

BRAVA 

Planning 

Objective and 

planning period 

Summary Further investigations and future 

investments to address risk  

Risk of flooding 

in a 1 in 50-year 

storm 

2020, 2050   

The modelled results do not identify a 

significant or widespread flooding risk 

in the future when considered against 

our performance commitments, 

although there are localised risk areas 

concentrated in areas such as West 

London and Surrey. 

Model representation of extreme 

weather events will further improve for 

cycle 2.  

Baseline and 2050 projections 

do not fully encompass the risk 

of basement flooding and 

requires further protocol 

development for cycle two of the 

DWMP process.   
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BRAVA 

Planning 

Objective and 

planning period 

Summary Further investigations and future 

investments to address risk  

Storm overflow 

performance 

2020, 2050 

The Thames Tideway Tunnel will 

ensure resilience to storm overflow 

discharges into the tidal River Thames 

over the long-term. However, without 

continued investment, the number of 

storm overflow discharges across our 

region will increase. 

The protocol that we have, followed EA 

guidance and assigns the risk to spill 

frequency and not volume. 

AMP8 and 2050: We have areas 

of significant risk and need to 

continue to invest. We also need 

to enhance our protocol to 

better target the harm caused 

by storm overflow discharges.  

Sewage 

Treatment 

Works quality 

compliance 

2020, 2050  

We are seeing most risks in the future 

due to growth (15% increase) and the 

widespread nature of growth.  

The 2020 position in London does not 

show a significant issue, but this does 

not take into account growth towards 

the end of AMP7 and the need to invest 

ahead of that growth.  

AMP8 and 2050: Growth 

towards the end of AMP7 and 

onwards means that we need to 

continue to invest to ensure our 

STWs continue to protect the 

local environment. 

Internal 

hydraulic sewer 

flooding risk 

2020 

There is widespread risk that is 

generally associated with urban areas. 

We have areas of significant risk 

and need to continue to invest.  

Risk of pollution 

incidents 

2020 

Outside of London many of our regions 

are experiencing pollution incidents at a 

rate that is higher than the industry 

upper quartile performance we aim to 

deliver for our customers. We need to 

continue to invest to bring these rates 

down.  

We have areas of significant 

risk, particularly outside of 

London and need to continue to 

invest. 

Sewer collapses 

2020 

The risk is generally associated with 

urban areas. 

We need to continue to invest in 

parts of our region to maintain 

sewer condition. 

Table 5-4 Summary of the BRAVA results, further investigations and future investments to address the 

worsening risk position 
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6 Wider resilience 

 

Progress 

 

    

Our asset resilience strategy 

6.1 The DWMP framework12 requires an assessment of our assets to ‘understand wider 

resilience issues within each catchment that could impact on maintaining compliance with 

planning objectives’. This is not a new requirement as we have been including site resilience 

assessments as part of medium-term planning for price reviews.   

6.2 For PR19 price review we performed an assessment of the broader vulnerabilities within 

our wastewater processes to allow the planning and prioritisation of investments to improve 

resilience. This assessment followed a structured and methodological approach to ensure 

that the resilience of all relevant elements of the system were identified and assessed in 

terms of vulnerability and potential impacts. This included site hazard assessments at ten 

“case study” sites, which were selected to cover the range of characteristics found 

throughout our operation area, allowing extrapolation of potential vulnerabilities across our 

wider wastewater system.  

6.3 The list of vulnerabilities was prioritised by assigning an impact score to each item, which 

was derived from the desktop assessment, but then moderated through the workshops and 

a comparison with the impact assigned to similar risks in Community Risk Registers.  

6.4 Options to improve the resilience of the system were identified for all vulnerabilities rated as 

medium or higher. To ensure a wide range of options was explored, we used industry 

knowledge and professional judgement to suggest a measure for each of the Cabinet 

Office’s Resilience 4Rs: resistance, reliability, redundancy, and response and recovery. 

6.5 We have expanded our DWMP assessments to include broader pluvial and fluvial flooding. 

Pluvial and fluvial risk sites 

6.6 In order to ensure that within our optioneering we have fully accounted for the resilience 

risk from the different types of flooding, we have assessed the predicted flood depths at our 

sites, the provision of flood defences, and the corresponding level of service disruption and 

consequence. 

6.7 These results fed into the ODA stage to allow identification of appropriate resilience options 

for all sites that require DWMP options. Typical examples of this would be the identification 

of STW outfalls becoming locked due to high water levels in receiving waters and where the 

predicted flooding depth is greater than 100mm.   

 
12 https://www.water.org.uk/wp-

content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-C.pdf 

https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-C.pdf
https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-C.pdf
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7 Problem characterisation 

 

Progress 

 

    

Protocol 

7.1 This stage is part of the risk assessment of the DWMP process and ensures that the 

approach to the Options Development and Programme Appraisal stage is proportionate to 

the nature of any problems identified.  

7.2 Problem characterisation defines the nature and complexity of the system to determine 

whether different growth scenarios are required (a type of sensitivity testing).  

7.3 We used a risk assessment matrix shown in Table 7-1 to assign a level of concern to 

catchment risks and therefore the optioneering complexity required with the results 

presented in Figure 7-1. The optioneering complexity is described in Table 7-2. 

 
Table 7-1 Summary problem characterisation matrix 

 
Figure 7-1 Results of the problem characterisation stage in terms of the number of catchments requiring 

the three different levels of optioneering complexity 
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Level of 

concern 

Optioneering and decision-making approach 

Low Standard Generally, ‘current’ approaches should be adequate to determine and 

justify interventions and resultant investment proposals to ensure 

planning objectives are met (noting earlier guidance on the usage of 

additional future scenarios, as defined within the Capacity 

Assessment Framework (CAF)13. 

Medium Extended ‘Extended’ approaches to optioneering may add considerably to a 

company’s understanding. ‘Extended’ refers to methods not 

previously widely used in drainage and wastewater planning, but 

which have been utilised previously on specific catchment 

investigations that are deemed to be at the ‘leading edge’ of current 

planning approaches or tested to at least the ‘proof of concept’ stage 

for actual UK drainage and wastewater systems and have outputs 

that can be readily understood by planners 

High Complex Consider whether it would be useful to go beyond the ‘extended’ 

approaches to decision making (referred to a ‘complex’), as this could 

add considerably to the company’s understanding. Here, ‘complex’ 

approaches refer to more advanced, conceptually complex methods 

not yet applied to the UK drainage and wastewater planning context, 

although these may be under current investigation in 

academia/currently developed by companies 

Table 7-2 Required complexity of optioneering and decision-making approaches14 

7.4 Outside of London, small non-complex dendritic systems (where smaller sewers merge to 

form larger ones, like the branches and trunk of a tree) were assigned a standard 

optioneering approach. London and large catchments outside of London looked at wider 

options and therefore followed an extended optioneering framework, with the two largest 

London catchments classed as complex (Beckton and Mogden), where we trialled adaptive 

pathway modelling.  

7.5 It is important to note that standard optioneering involved a full assessment of wider benefits 

under a best value framework. Standard optioneering also involved use of hydraulic 

modelling data to assess costs and benefits. In reality, the optioneering in most catchments 

used both standard and extended techniques. This is in keeping with the framework which 

states that “It is acknowledged that optioneering complexity is a continuum that, for 

simplicity, has been represented as three distinct categories for decision. The intention is 

not to dwell on a precise score, but to identify a justifiable course of action for 

commencement of option development.” 

  

 
13 Capacity Assessment Framework Project Report (water.org.uk) 
14 https://www.water.org.uk/wp-

content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-C.pdf 

https://www.water.org.uk/wp-content/uploads/2018/12/Capacity-Assessment-Framework-Project-Report-Final.pdf
https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-C.pdf
https://www.water.org.uk/wp-content/uploads/2020/01/Water_UK_DWMP_Framework_Appendices_September-2019-C.pdf
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Appendix A BRAVA National Outputs 

A.1 December 2020 BRAVA data tables 
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Appendix B BRAVA Risk Maps 

B.1 BRAVA L3 geospatial representations 
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Risk of flooding in a 1 in 50-year storm 2020 baseline 
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Risk of flooding in a 1 in 50-year storm 2050 
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Storm overflow performance 2020 baseline 
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Storm overflow performance 2050 
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Sewage treatment works (STW) quality compliance 2020 baseline 
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Sewage treatment works (STW) quality compliance 2050 
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Internal sewer flooding risk 2020 baseline 
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Risk of pollution incidents 2020 baseline 
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Sewer collapses 2020 baseline 

 



 Our DWMP 2025–2050  
Technical Appendices – Appendix C Baseline Risk and Vulnerability Assessment – May 2023 

 

 

57 

Glossary 

  Term   Description  

1 in 30-year storm A storm that has a 1 in 30 chance (3.33% probability) of being equalled or 

exceeded in any given year. This does not mean that a 30-year storm will happen 

regularly every 30 years, or only once in 30 years. 

1 in 50-year storm A storm that has a 1 in 50 chance (2% probability) of being equalled or exceeded 

in any given year. This does not mean that a 50-year storm will happen regularly 

every 50 years, or only once in 50 years. 

Asset Management 

Plan (AMP) 
A five-year planning cycle used by English and Welsh water industry regulators to 

set allowable price increases for privately owned water companies and for the 

assessment of performance indicators such as water quality and customer service. 

Baseline Risk And 

Vulnerability 

Assessment (BRAVA) 

Following Risk Based Catchment Screening (RBCS), more detailed risk 

assessments on those catchments where we believed there was an adverse risk 

to performance over time. We modelled their performance to 2020 (baseline), 

2030, 2035 and 2050.  

Business Plan Business Plans are produced by water companies every 5 years. They set out their 

investment programme to ensure delivery of water and wastewater services to 

customers. These plans are drawn up through consultation with the regulators, 

stakeholders and customers and submitted to Ofwat for detailed scrutiny and 

review. 

Catchment Strategic 

Plans (CSPs) 

Summary reports to promote system thinking across large wastewater 

catchments. These provide early sight of our final plans enabling co-authoring 

opportunities for our stakeholders. Each document outlines the challenges that the 

catchment will face in the future and the long-term plans to address these issues. 

Combined sewer A sewer designed to receive both wastewater and surface water flow from 

domestic and industrial sources conveyed to a treatment works in a single pipe. 

Customer Challenge 

Group (CCG) 

An independent body that challenges both our current performance and our 

engagement with customers on building our future plans. 

Cycle 1 and Cycle 2 

DWMP 

Our current DWMP is referred to as Cycle 1, it covers a planning period of 2025-

2050. Our next plan will be published in five years’ time and is referred to as our 

Cycle 2 DWMP, it will cover a planning period of 2030-2055. 

Department for 

Environment, Food 

and Rural Affairs 

(Defra) 

UK government department responsible for safeguarding the natural environment, 

food and farming industry, and the rural economy. 

Drainage and 

Wastewater 

Management Plan 

(DWMP) 

A Drainage and Wastewater Management Plan (DWMP) is ‘a long-term strategic 
plan that sets out how wastewater systems, and the drainage networks that impact 
them, are to be extended, improved and maintained to ensure they are robust and 
resilient to future pressures’. The planning period is 25 years, from 2025 to 2050. 

DWMP is iterated every five years; the first known as ‘Cycle 1’, published as a final 

plan in May 2023.  

dDWMP The draft version of the Drainage and Wastewater Management Plan, published in 

June 202215. 

fDWMP The final version of the Drainage and Wastewater Management Plan, to be 

published in May 2023. 

 
15 https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management 

about:blank
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Dry Weather Flow 

(DWF) 

Dry Weather Flow is the flow to a Sewage Treatment Works (STW) during a period 

without rain, typically in the preceding 24 hours. 

Environment Agency 

(EA) 

UK government agency whose principal aim is to protect and enhance the 

environment in England and Wales. 

EA Pollution 

Categories 1 to 3 

Category 1 incidents have a serious, extensive or persistent impact on the 

environment, people or property.  

Category 2 incidents have a lesser, yet significant, impact.  

Category 3 incidents have a minor or minimal impact on the environment, people 

or property with only a limited or localised effect on water quality.  

Further Ofwat guidance available here: WatCoPerfEPAmethodology_v3-Nov-

2017-Final.pdf (ofwat.gov.uk) 

Event Duration 

Monitoring (EDM) 

Event duration monitoring (EDM) measures the frequency and duration of storm 

discharges to the environment from storm overflows. 

External hydraulic 

sewer flooding 

External flooding occurs within the curtilage of a property due to hydraulic sewer 

overload.  

Further Ofwat guidance available here: Reporting-guidance-sewer-flooding.pdf 

(ofwat.gov.uk)  

Foul sewer A foul sewer is designed to carry domestic or commercial wastewater to a sewage 

works for treatment. Typically, it takes wastewater from sources including toilets, 

baths, showers, kitchen sinks, washing machines and dishwashers from residential 

and commercial premises. 

Grey infrastructure  New sewers, sewer upsizing and attenuation storage to provide additional capacity 

in the wastewater networks.  Also covers new pumping stations, rising mains 

and/or civil structures at STWs. 

Green infrastructure Sustainable surface water management solutions, including sustainable drainage 

systems (SuDS), that are designed to mimic naturally draining surfaces. Typically 

applied to surface water or combined sewerage systems, but can also be applied 

to land, highway or other forms of surface drainage. 

Historic England (HE) A non-departmental public body of the government whose aim is to protect the 

historical environment of England by preserving and listing historic buildings, 

ancient monuments. 

Hydraulic overload Hydraulic overload occurs when a pipe, sewer or sewerage system is unable to 

cope with the receiving flow.  

Internal hydraulic 

sewer flooding 

Flooding which enters a building or passes below a suspended floor caused by flow 

from a sewer.  

Further Ofwat guidance available here: Reporting-guidance-sewer-flooding.pdf 

(ofwat.gov.uk) 

L2 Area (Strategic 

Planning Area) 

An aggregation of level 3 catchments (tactical planning units) into larger level 2 

strategic planning areas. The level 2 strategic planning areas allow us to describe 

strategic drivers for change (relevant at the level 2 strategic planning area scale) 

as well as facilitating a more strategic level of planning above the detailed 

catchment assessments. 

L3 Catchment 

(Tactical Planning 

Unit) 

Geographical area in which a wastewater network drains to a single STW. 

Stakeholders may be specifically associated with this area. Includes for surface 

water sewerage that may exist which serves the wastewater geographical area but 

drains to a water course. 

Lead Local Flood 

Authorities (LLFAs) 

LLFAs are Risk Management Authorities as defined by the Flood and Water 

Management Act 2010. They have statutory duties with respect to flood risk 

management, investigating flooding and the compilation of surface water 

management plans. 

https://www.ofwat.gov.uk/wp-content/uploads/2017/12/WatCoPerfEPAmethodology_v3-Nov-2017-Final.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2017/12/WatCoPerfEPAmethodology_v3-Nov-2017-Final.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2018/03/Reporting-guidance-sewer-flooding.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2018/03/Reporting-guidance-sewer-flooding.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2018/03/Reporting-guidance-sewer-flooding.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2018/03/Reporting-guidance-sewer-flooding.pdf
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Long-Term Delivery 

Strategy (LTDS) 

A requirement by Ofwat on water companies, to ensure that short term expenditure 

meets long term objectives for customers, communities, and the environment. 

These will be submitted as part of the Price Review. 

Misconnections Misconnections are where either surface water drainage or foul water is 

connected to the wrong system e.g., surface water to foul only or foul to surface 

water systems. 

Natural capital 

accounting 

The process of calculating the total stocks and flows of natural resources in a given 

system, either in terms of monetary value or in physical terms. 

Natural England (NE) A non-departmental public body sponsored by the Department for Environment, 

Food and Rural Affairs to protect the natural environment in England, helping to 

protect England’s nature and landscapes. 

Non-governmental 

organisation (NGO) 

An organisation that operates independently of any government, typically one 

whose purpose is to address a social or political issue. 

Options Development 

and Appraisal (ODA) 

A method to focus the level of planning effort, i.e., proportionate to the risks 

identified, with a view to providing a measure of consistency across the industry. 

Ofwat The regulatory body responsible for economic regulation of the privatised water 

and wastewater industry in England and Wales. 

PR24 Every five years, water companies set out their plans for what they’ll deliver and 

how much they’ll charge customers16. Their plans over the next five years should 

include how they will: 

• Provide a safe and clean water supply 

• Provide efficient sewerage pumping and treatment services 

• Control leaks 

• Install meters 

• Maintain pipes and sewers 

• Maintain and improve environmental standards 

This process is known as the price review, and the next one will be in 2024, when 

Ofwat will make its final decisions. We call this PR24. 

Risk-Based 

Catchments 

Screening (RBCS) 

A first-pass screening exercise of catchment vulnerability against 17 different risk 

indicators. To understand which catchments are low risk catchments and those 

that are likely to be at risk in the future if not supported by our long-term plan. 

Risk Management 

Authorities (RMAs) 

Authorities responsible for Flood Risk as defined in the Flood and Water 

Management At 2010. These include, Lead Local Flood Authorities, Highway 

Authorities, Local Planning Authorities, Natural England and the Environment 

Agency. 

Sewage Treatment 

Works (STW) 

A sewage treatment works receives and treats wastewater to a standard legally 

agreed with the Environment Agency, before it is released back into the 

environment. 

Specific, Measurable, 

Achievable, Relevant, 

and Time-Bound 

(SMART) 

A framework for setting effective targets. 

Storm overflow 

discharges 

Storm overflows are used to manage excess flows, which typically occurs during 

heavy rainfall. Excess flow that may otherwise have caused flooding is released 

through a designated outfall to a water course, land area or alternative drainage 

system. 

 
16 https://www.ccwater.org.uk/priorities/price-review/ 

about:blank
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Strategic 

Environmental 

Assessment (SEA) 

A systematic decision support process to ensure that environmental and other 

sustainability aspects are considered effectively in policy, plan and programme 

making. 

Surface water sewer A surface water sewer collects rainwater from domestic and commercial roofs, 

driveways, patios etc to a local watercourse or suitable surface water drainage 

system. 

Sustainable Drainage 

systems (SuDS) 

Drainage solutions that provide an alternative to the direct channelling of surface 

water through networks of pipes and sewers to nearby watercourses. SuDS aim to 

reduce surface water flooding, improve water quality, and enhance the amenity 

and biodiversity value of the environment. SuDS achieve this by lowering flow rates, 

increasing water storage capacity and reducing the transport of pollution to the 

water environment. 

Thames Regional 

Flood and Coastal 

Committee (TRFCC) 

area 

The TRFCC area was established by the Environment Agency under the Flood and 

Water Management Act 2010 that brings together members representing the 

Constituent Authority. Featured TRFCCs are listed here on our DWMP portal: 

Drainage and Wastewater Management Plan (arcgis.com) 

Water Industry 

National 

Environmental 

Programme (WINEP) 

The framework under which Defra and the EA require environmental improvements 

to be delivered by water companies. Guidance is released by regulators, which 

water companies interpret for their geographical area, and resubmit the outputs 

back to regulators for endorsement.  

https://storymaps.arcgis.com/stories/201050209c7a4658a1c2265aa4411375
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Navigating our DWMP    

We’ve developed a comprehensive document suite to share our final DWMP. This includes five summary documents that contain increasing levels of detail. 

To help you to navigate around our document suite and to find key DWMP content, we provide a Navigation index below and on our DWMP webpage. The 

orange cells refer to where key DWMP content can be found across our final document suite. 
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We welcome your views on our DWMP. Please share them with us by emailing: 

DWMP@thameswater.co.uk. 

 

 

This document reflects our DWMP 2025-2050 as published in May 2023. 
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