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Reporting guidance – Risk of sewer flooding in 
a storm 

Overview 

This guidance seeks to enable all water and wastewater companies (companies) to 

report on the risk of sewer flooding during an extreme wet weather event for the 

defined year with confidence, at a reasonable level of accuracy and with a common 

approach. Companies shall where possible apply consistent and robust methods and 

common assumptions. This will facilitate the comparison of performance across 

companies by customers, regulators and other companies with reasonable 

confidence. 

This metric has been designed to measure the resilience of sewerage undertakers in 

respect of their drainage systems. The metric is a single hazard, single consequence 

measure and has been designed with a view to assessing existing and future 

resilience to an extreme wet weather event causing sewers to flood. 

The metric has been developed with extensive engagement of a Project Steering 

Group comprising the ten water and wastewater companies of England and Wales, 

Scottish Water, Ofwat, the Environment Agency, Defra, CCWater and WaterUK. 

This definition is derived from the original report Developing and trialling wastewater 

resilience metrics (Atkins), to enable further changes that have been suggested by 

the ten water and wastewater companies of England and Wales. 

Key principles 

The metric is a hybrid, with elements that incorporate engineering judgement and 

modelled outputs. The proposed metric: 

 Utilises a proportionate and pragmatic approach in the development of a 

baseline position. 

 Ensures that all catchments that are characterised as medium to high 

vulnerability undergo more detailed assessment whether or not a model 

currently exists for the catchment. 

 Provides a risk-based, but predominantly subjective, approach to assessing 

vulnerability in those catchments where no models currently exist. 

https://www.ofwat.gov.uk/wp-content/uploads/2017/12/Developing-and-Trialling-Wastewater-Resilience-Metrics-Atkins.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2017/12/Developing-and-Trialling-Wastewater-Resilience-Metrics-Atkins.pdf
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 Utilises nodes (manholes) predicted to flood as the modelled measure as it is 

considered to better reflect the risks being assessed and is likely to be more 

relevant to customers than a measure based on surcharge. 

 Is aimed at driving positive behaviours from companies; while improving 

knowledge is a resilience intervention, and is likely to be a key source of 

change in the metric in the initial stage of implementation, ultimately the metric 

is about recognising practical efforts to reduce the probability that customers 

will be impacted and the severity of that impact. It is acknowledged that the 

metric cannot recognise all forms of resilience intervention as the outputs are 

limited in what they can show (in particular modelled outputs); however, they 

do recognise key interventions to reduce, in particular, surface water inputs to 

the system whether undertaken by the companies alone or in partnership with 

other stakeholders 

 Provides a means for companies to engage with their customers in respect of 

sewer flooding arising from extreme wet weather events. 

 Provides for companies that are able to utilise more advanced 2D models to 

understand risk. 

Developing a robust baseline against which change can be measured will be key to 

the effectiveness of the metric.  

Benefits 

The metric is a single hazard, single consequence measure; however, it is designed 

to reflect companies’ performance against an impact that is of significant concern to 

customers. In addition to measuring outcomes, the metric is aimed at providing 

companies with a means to prioritise investment, engage more extensively in 

partnership working (to derive better value to customers) and with customers, and, 

importantly, to focus the development of long-term planning strategies with a view to 

reducing the chances that residential and business customers will be flooded in 

future. 
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1. Measure Definition 

A hybrid metric has been developed that makes use of a mix of engineering 

judgement and modelled outputs. Figure 2 provides a high-level process diagram for 

how the metric will work. The sections that follow provide more detailed guidance on 

the relevant stages. A worked example that covers all elements is included as 

Appendix B. 

 

Stage 1 and 2 – initial catchment assessments 

Figure 3 outlines the initial assessment stages and the text below provides further 

details of the stage 1 and stage 2 assessments. 
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Stage 1 – Size exclusion 

Companies should exclude catchments below 2,000 pe from the more detailed 

assessments. It is not a blanket exclusion; where Companies are aware of issues 

with smaller catchments (e.g. historic sewer flooding issues), these should be passed 

through to the more detailed assessments. Companies can also decide to include all 

smaller catchments in the more detailed assessment as a matter of course. 

The size exclusion element has been included in the metric as a proportionate and 

pragmatic measure in this initial phase of development. However, the principle that 

the exclusion is permitted ‘unless there is good reason not to’ requires that 

companies give due consideration to all catchments. In moving forward to PR24, it is 

likely that there will be a requirement that all catchments are assessed within the 

more detailed metric processes. 

Stage 2 – Catchment vulnerability assessment 

The catchment vulnerability assessment is a key element of the process. It is aimed 

at providing a mechanism for companies to assess the vulnerability of their 

catchments against a range of characteristics relevant to what is being measured, 

that is the impact of an extreme wet weather event on sewer capacity. Table 1 lists 
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the characteristics considered most relevant. The full list alongside a description of 

the characteristics to aid companies in their assessments is provided in Appendix A. 

It is important that measures already implemented to address vulnerabilities are 

recognised. To address this, companies can reduce the vulnerability grade where 

appropriate. Grade reductions have been recommended which recognise investment 

but also reflect that a residual vulnerability (against the hazard in this metric) will 

exist. For example, provision of additional storage to manage topography funnelling 

issues will reduce the risk grade (from 5 to either 4 or 3) but unless the storage has 

been designed for an extreme event greater than 1:30 then there will be a residual 

vulnerability in the system. Details of recommended reduction for specific 

vulnerabilities are provided in Appendix A. 

Table 1 Vulnerability characteristics and associated grading 

Vulnerability characteristic Vulnerability 

grade 

Topography funnelling all flows into one area 

5 

Catchments with a rapid response 

Unknown asset data 

Only drainage system in catchment / high proportion of combined 
sewers 

Sewer flooding risk from historic reported incidents 

4 
Blockage risk from historic reported incidents 

Urban density (high population concentration) 

High urban creep 

Proximity to sea / river level 

3 
Large complex networks with many dependencies 

Dependence on pumping 

Proximity to water table 

Consequence of flood risk management by others 

2 Catchments with a slow response - flat sewers and septicity 

Growth potential  

Where no key issues identified 1 

The list is not exhaustive; companies can put forward their own vulnerability 
characteristic and score (e.g. for one outlier catchment with its own problems)  

 

In practice, it is envisaged that companies will: 
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 select catchment; 

 collate known information on the catchment; 

 assess known information against vulnerability characteristics; 

 assess extent of any mitigating measures implemented up to the end of 31 

March 2020; 

 select the vulnerability grade (or mitigated grade) that reflects the highest 

impact characteristic taking on board any mitigation measures implemented. 

In addition to some information being available at a business level, the assessment 

does rely on companies having personnel with local knowledge; activities to inform 

the assessment could include (but are not limited to) a questionnaire or workshop 

approach involving local catchment managers (dependent on how companies are 

structured).  

The objective is to determine the characteristic which implies the highest level of 

vulnerability in the system while taking on board any mitigation measures. It may be 

that the highest vulnerability is restricted to a small part of the catchment the default 

position should be that highest grade is applied to the whole catchment. 

Note that having many vulnerable catchments is not necessarily a negative (the 

characteristics that make the catchments vulnerable could be beyond the control of 

the company). Stages 3 and 4 are designed to test in more detail the 

predicted/assessed catchment risk. A vulnerable catchment could have a low level of 

risk associated with it. This would indicate that either the original system design or 

company and/or third-party interventions have been such as to mitigate against the 

vulnerabilities. 

For catchments that are assessed as vulnerability grade 1 or 2, the pe associated 

with the catchment should be reported directly into the catchment non-modelled 

table. As for the size exclusion, this is considered as a proportionate and pragmatic 

approach in this initial phase of development. Moving forward to PR24 it is 

anticipated that all catchments in vulnerability grade 1 or 2 following this stage would 

be taken forward for more detailed assessment (either the Option 1a assessment or 

the Option 1b assessment if companies are moving towards the development of 

models across all catchments). 
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Stage 3 – Metric route 

Catchments with vulnerability grades 3, 4 and 5 following Stage 2 will be subject to a 

more detailed assessment. This is outlined in figure 4. 

 The metric route to be followed is solely a function of the availability of a 

model that is fit for use. In this case fit for use is defined as a model to which 

can be applied an extreme storm event with varying duration and which can 

be used to assess nodes predicted to flood. If a fit for use model is available 

proceed down the revised Option 1b route; or 

 If no fit for use model is available proceed down the revised Option 1a route 

Stage 4 – Option 1a assessment 

While the Stage 2 vulnerability assessment is around characterising a catchment on 

the basis of the highest vulnerability, the Option 1a approach aims to provide a more 

critical assessment of vulnerability and risk at a catchment and ‘sub-catchment’ level. 

Figure 5 provides a high-level schematic of the proposed approach. 

The consideration of catchment/network vulnerability and potential flood risk is 

against an extreme weather event greater than 1:30. 

 



  
Final reporting guidance for PR19 

8 

Figure 1 Stage 4 - Option 1a assessment 

 

 

The key steps are: 

 Define the level of granularity for the assessment. This can be whole 

catchment; however, for catchments larger than 4,000pe Companies should 

break down the catchment into more discrete ‘functional areas’1 (unless there 

is good reason not to i.e. whole catchment can be evidenced to be subject to 

same level of vulnerability). The minimum size of the functional areas should 

be set at 2,000 pe. No maximum size of functional area is recommended; size 

will be a function of the decisions around how the catchment can logically be 

split. Regardless of split all functional areas should be assessed. 

 Assess the vulnerability/risk of the functional area using the Stage 2 

assessment. Note that vulnerability and risk are effectively being considered 

                                            

 

1 Companies employ several different descriptions for drainage areas within catchments; the term ‘functional 
area’ has been utilised here to try and avoid being too term specific.  
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together; ultimately the objective is to understand the extent to which the 

hazard impacts on customers as a result of system vulnerabilities. 

 For each functional area determine the highest vulnerability taking on board 

any mitigation measures that have been, or will be, put in place by the end of 

31 March 2020; assign the grade (or mitigated grade) associated with that 

vulnerability to the functional area. 

 Determine the pe for the functional areas and report in the Option 1a 

catchment table. 

In respect of annual reporting, outputs should be recorded in the form of Table 2 for 

each catchment. Reporting at business level is considered further below. 

Table 2: Option 1a catchment report (example data included) 

Catchment 
id 

High-level 
vulnerability 
assessment 

‘Functional 
area’ id 

Detailed 
vulnerability 
risk grade 

pe in 
'functional 

area' 

Percentage of 
catchment pe 

A 3 

1 1 2,000 7% 

2 1 3,000 11% 

3 1 7,000 26% 

4 4 10,000 37% 

5….. 5 5,000 19% 

   Total 
catchment 
pe 

27,000 
 

 

Stage 5 – Option 1b assessment 

The Option 1b assessment should be carried out for all catchments with vulnerability 

grades 3, 4 and 5 and for which a fit for use model is available. Figure 6 shows 

schematically the proposed approach. 
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Figure 2 Stage 5 - Option 1b assessment 

  

 

The following are the default inputs and outputs for the modelling assessment: 

 Utilisation of a 1:50 storm event; for each catchment durations of 60, 240 and 

480 minutes should be run to determine the ‘worst case’ event/duration. 

 The number of nodes predicted to flood should recorded alongside the total 

number of nodes modelled. 

 For each node predicted to flood either: 

o apply a buffer zone that reflects predicted flood volume (<25m3 use 15m 

radius; 25-100m3 use 30m radius; >100m3 use 50m radius). Use address 

point data to identify where flood water reaches any residential property 

address point centroid and apply appropriate occupancy rates for the 

catchment to determine the potential pe impacted. 

Where nodes are sequential it is important that overlapping properties are 

removed to avoid the risk of double counting; or 

o utilise 2D flood routing maps (or alternatives) to determine properties 

impacted; use GIS address point data to determine any residential property 

where flood water reaches the house (building) boundary and apply 
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appropriate occupancy rates for the catchment to determine the potential 

pe impacted. Where nodes are sequential it is important that overlapping 

properties are removed to avoid the risk of double counting. 

 Assign confidence grade to the model. In the first instance, it is recommended 

that the Ofwat confidence grading approach is utilised. This uses a data reliability 

band (letters A-D) and an accuracy rating (number 1-6 or X). It would be 

anticipated that all new verified and updated models would be A with an accuracy 

rating 3-5; older unverified or updated models would be B with an accuracy 3-6. 

Companies should expose their approach to confidence grades in any 

commentary that accompanies the tables. As other industry guidance on 

confidence grades is implemented, then these can be adopted in the future. 

Outputs from the modelling assessment should be included in a catchment level 

record. An example structure is as shown in Table 3. 

Table 3 Option 1b catchment report structure 

Catchment 

id 

High-level 

vulnerability 

grade 

Number 

of nodes 

modelled 

Number 

of nodes 

predicted 

to flood 

Percentage 

of nodes 

predicted 

to flood 

Catchment 

pe 

Total pe 

associated 

with 

flooding 

nodes 

pe 

associated 

with 

flooding 

nodes as a 

percentage 

of 

catchment 

pe 

Assessed 

model 

confidence 

grade 

E 5 3,802 465 12.2% 18,000 3,361 19% A3 

 

Once completed, the Option 1b catchment level data should be collated for reporting 

at the company level.  

The residual catchment pe (19% of pe associated with nodes predicted to flood, 

giving a residual 81% in the case of the example in Table 5) is reported under 

vulnerability grade 1 in any summary table. 

 

Interventions and assessment of improvements 

The metric and the information gathered to inform the overall reported figures, is 

aimed at providing a means to identify priority areas for interventions. As these are 
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undertaken it is important that the assessment for the specific catchment is repeated 

to be able communicate the difference the intervention has made.  

On this basis, it is not expected that all catchments will be assessed in detail 

annually. Companies should report outputs for all catchments annually but the 

assessment need only be repeated where: 

 Interventions to reduce the risk to customers that have been deployed on the 

ground; 

 Detail and knowledge has improved. 

In the initial phase of application, companies should seek to improve knowledge of 

their catchments. This could involve further investigation that would lead to changes 

in: the vulnerability assessment; the Option 1a assessment; the quality of existing 

models; and the development of new models. While all such activities can be 

considered as positive steps within the context of resilience, it does need to be 

recognised that activities which reduce the probability and consequence (e.g. 

response/recovery) of impacts on customers should be considered as priority 

interventions. 

To minimise the risk that companies may invest more in improving knowledge than 

actual risk reduction, companies’ commentary that accompanies the reported metric 

should be clear about how any movements in the measure have come about and that 

the metric is subjected to appropriate assurance. In addition, this issue reflects the 

importance of companies defining the baseline situation in a robust manner; the more 

robust the baseline, the less likely that any movements will solely reflect changes in 

baseline information. 
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2. Presentation of outputs 

The metric is based on some complex information; as such, there are two levels of 

reporting. Tables containing detailed information for those informed stakeholders 

seeking to understand vulnerability at a higher level of granularity; and a summary 

table that provides a more high-level assessment of vulnerability.  

Detailed information for informed stakeholders 

Companies should provied a commentary for the information set out in tables 4-6 

below In addition companies should:  

 Set out the parameters they have used in applying the catchment vulnerability 

assessment (Appendix A) 

 Reporting the extent to which they use ‘2D’ modelling approaches or the 

simpler modelling approach of applying a buffer zone 

 Confirm whether they currently use FEH13 in their assessment, and if not, 

when they expect to do so 

The outputs from the Option 1a and 1b assessments should be reported separately. 

While both options are designed with a view to providing an indication of population 

that could potentially be impacted, the assessment methods are very different. This 

will provide a more meaningful way for cross company comparisons to be made and 

for the direction of travel in respect of improvements to be determined. Tables 4, 5 

and 6 provide examples of how to report the metric. 

Table 4 Detailed reporting - metric coverage (example data included) 

Total pe 

served 

Total pe in 

excluded 

catchments 

Percentage 

of total pe 

in excluded 

catchments 

Total pe 

Option 

1a 

Percentage 

of total pe 

Option 1a 

Total pe 

Option 

1b 

Percentage 

of total pe 

Option 1b 

128,000 10,000 8% 40,000 31% 78,000 61% 

 

Table 6 provides an indication of the split between the size exclusion/engineering 

judgement process and the more robust modelled approach. As and when 

companies develop wider model coverage the percentage reported under Option 1b 

will increase and that under Option 1a will decrease. 
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Table 5 Detailed reporting - Option 1a collated (example data included) 

 

Detailed 

vulnerability 

grade 

Number of 

catchments or 

‘functional areas’ 

Total pe in 

catchments or 

'functional areas' 

at vulnerability risk 

grade 

Percentage 

of total 

Option 1a 

pe 

 5 1 2,000 5% 

 4 0 0 0% 

 3 2 8,000 20% 

 2 1 5,500 14% 

 1 4 24,500 61% 

Totals - 8 40,000  

 

Table 7 highlights that in this example 25% of pe is in areas that have been assessed 

as medium/high vulnerability. It would be anticipated that as a priority companies 

would seek to better understand the issues driving the vulnerability particularly to that 

5% in Grade 5. 

Table 6 Detailed reporting - Option 1b collated (example data included) 

High-level 

vulnerability 

grade 

Total 

number of 

catchments 

Total 

number 

of nodes 

modelled 

Total 

number 

of nodes 

predicted 

to flood 

Percentage 

of nodes 

predicted 

to flood 

Total pe in 

modelled 

catchments 

at 

vulnerability 

risk grade 

Total pe 

associated 

with 

flooding 

nodes 

pe 

associated 

with 

flooding 

nodes as a 

percentage 

of total 

modelled 

pe  

Assessed 

average 

model 

confidence 

grade 

5 2 8,079 966 12% 78,000 4,484 6% A4 

 

Table 8 also stipulates that in respect of model confidence an assessed overall 

confidence grade that covers all models used in that vulnerability grade should be 

determined. Companies should explain how they have reached this assessment; 

however, an option could be to use the median of the confidence grades for the 

models in the respective vulnerability category. For example, if for 10 models the 

grades were 5 at A3, 4 at A4 and 1 at A5, then an overall A3 grade could be 

considered reasonable. If 5 were at A3 and 5 at A4 it is suggested that a 

precautionary approach is taken and the lower grade is the default. 
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Companies should provide a commentary on the reported figures (expose where 

movements in the measure have arisen) and, in respect of any assurance, to provide 

appropriate evidence2 to support any movements.  

Summary information for general stakeholders and consumers 

To provide a mechanism to convey sewerage system vulnerability against extreme 

wet weather to those with a less technical background, companies should produce a 

simplified metric table. Key inputs to the table are: 

 ‘Low’ vulnerability grade – total pe obtained from size exclusion stage plus 

total pe from vulnerability grades 1 and 2 from the Stage 2 and Stage 4 

outputs plus pe NOT vulnerable to nodes predicted to flood from Stage 5 

outputs 

 ‘Medium’ vulnerability grade – total pe obtained from vulnerability grades 3 

and 4 in Stage 4 and 5 outputs 

 ‘High’ vulnerability grade – total pe from vulnerability grade 5 in Stage 4 and 

pe associated with nodes predicted to flood in Stage 5 outputs 

All pe values to be divided by total pe served to give percentage. Table 9 shows the 

structure of the anticipated reporting table. 

Table 7 Summary reporting table (example data included) 

Vulnerability 

risk grade 

Percentage of 

total 

population3 

served 

L 88% 

M 7% 

                                            

 

2 This could include, but is not limited to: catchment questionnaires completed by operatives with local 
knowledge; outputs of workshops; scheme design and implementation reports; reports on operational activities 
(e.g. pro-active jetting). It is also important that any workbooks/spreadsheets that are developed in support of 
the baseline and annual reporting show evidence (e.g. QA cover sheets) of check, review and authorisation 
governance. 
3 Population used here in preference to ‘pe’ to reflect the knowledge difference of the stakeholders 
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H 5% 

 

The table, in this example, highlights that, based on the assessment undertaken, 5% 

of the population served live in areas of high vulnerability to sewers flooding as a 

result of an extreme wet weather event. 
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3. Assurance 

The metric should be subject to assurance. Appendix C provides some guidance to 

assurers; however, given the use of engineering judgement for certain elements it is 

suggested that using a limited number of assurers would reduce the risks posed in 

the interpretation of these elements of the metric. 

As a new metric, it is important that internal governance procedures are established 

early in the process. Evidence of such governance (check, review and sign-off of 

methods and data) is a primary part of the assurance process and provides 

companies’ Boards with confidence that the information provided is consistent with 

the agreed metric process. 
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Appendix A: Vulnerability criteria guidance 

The table that follows outlines the vulnerability criteria and associated grades, 

alongside descriptive guidance for companies in undertaking the detailed Stage 1 

high-level vulnerability assessment and the more focussed Stage 4 Option 1a. Note 

that in undertaking the assessment, if mitigation measures have been implemented 

(including measures up to the end of AMP6) then there is an option to reduce the 

vulnerability grade. The proposed reduction recognises that in most cases a level of 

vulnerability will remain. 

 

Vulnerability description Vulnerability 

grade 

Detailed vulnerability description 

to aid assessment 

General catchment 
geographic topography 
funnelling all flows into one 
area 

5 Catchment topography is such that all 
flows are routed to one location 
creating a high vulnerability area; this 
may only be in one part of the 
catchment but indicates that overall 
the catchment has vulnerability. 

If mitigation measures have been 
implemented (include measures up 
to the end of AMP6) that manage 
the high vulnerability then reduce 
grade to 4 or 3. A lower grade 
should not be applied without 
convincing justification as the 
cause of the vulnerability still 
exists. 

Catchments with a rapid 
response 

5 Catchment has a rapid response 
(assumed time of concentration <1 
hour) resulting in high flow routing 
through the sewer and drainage 
network. 

If mitigation measures have been 
implemented (include measures up 
to the end of AMP6) that manage 
the high vulnerability then reduce 
grade to 4 or 3. A lower grade 
should not be applied without 
convincing justification as the 
cause of the vulnerability still 
exists. 

Unknown asset data 5 Little or no asset data is available for 
the catchment; this may be because 
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Vulnerability description Vulnerability 

grade 

Detailed vulnerability description 

to aid assessment 

there have never been issues 
reported. This primarily relates to 
information associated with critical 
assets; lack of information on, for 
example, private sewers that might be 
peripheral to the catchment are not 
considered as imparting high 
vulnerability. 

Only drainage system in 
catchment / high proportion 
of combined sewers 

5 Catchment where there are no natural 
watercourses; water company is 
>80% of engineered drainage routes. 

If mitigation measures have been 
implemented (include measures up 
to the end of AMP6) that manage 
the high vulnerability then reduce 
grade to 4 or 3. A lower grade 
should not be applied without 
convincing justification as the 
cause of the vulnerability still 
exists. 

Sewer flooding risk from 
historic reported incidents 

4 Catchment has a history of reported 
sewer flooding incidents; all causes to 
be considered.  

If schemes have been put in place 
to manage the risks then reduce 
vulnerability to grade 3. If schemes 
have not been put in place, for 
whatever reason, then vulnerability 
still exists. 

Blockage risk from historic 
reported incidents 

4 Catchment has a history of repeated 
blockages on main sewers that could 
reduce sewer capacity. 

If operational practices or other 
interventions (e.g. proactive 
jetting) have taken place to 
manage the risks then reduce 
vulnerability to grade 2. If 
operational practices or other 
interventions have not been put in 
place, for whatever reason, then 
vulnerability still exists. 

Urban density (high 
population concentration) 

4 Catchment with significant population 
centres; should flooding occur then 
this increases the likelihood of 
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Vulnerability description Vulnerability 

grade 

Detailed vulnerability description 

to aid assessment 

customers being impacted. The 
following guideline values are 
suggested: high density grade 4 – 
greater than 55 dwellings per hectare 
(dw/ha); medium density grade 3 – 
30-55 dw/ha; low density grade 2 – 
less than 30 dw/ha11. However, 
Companies are advised to take on 
board local planning authority 
approaches if available. 

Within the context of urban density 
consideration needs to be given to 
the nature of the 
properties/developments in the 
catchment e.g. high levels of 
basements, concentrations of blocks 
of flats etc., and the extent to which 
creep could increase surface water 
flows. In both cases companies 
should use professional judgement in 
applying an appropriate grade that 
reflects the assessed vulnerability. 

Proximity to sea / river 
level 

3 Catchments which could be subject to 
tidal/fluvial locking causing sewers to 
back up and flood under storm 
conditions (link to EA flood risk 
maps). 

If mitigation measures have been 
implemented (include measures up 
to the end of AMP6) that manages 
the vulnerability then reduce grade 
to 2 or 1.  

Large complex networks 
with many dependencies 

3 Generally large catchment with 
significant combined sewers and 
interactions with surface water 
drainage systems; some cross 
catchment flows. 

Dependence on pumping 3 Catchment contains one or more 
critical pumping stations (in-
catchment or terminal) where high 
flows could overwhelm capacity (or 
cause failure). Asset registers. 

If mitigation measures have been 
implemented (include measures up 
to the end of AMP6) that manages 
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Vulnerability description Vulnerability 

grade 

Detailed vulnerability description 

to aid assessment 

the vulnerability then reduce grade 
to 2 or 1.  

Proximity to water table 3 Catchment with known high levels of 
infiltration which could be 
exacerbated by heavy rainfall 
effectively reducing capacity in 
system to remove surface/foul flows. 

Growth potential 
(unplanned) 

3 Catchments with areas known to 
have high demand for new housing, 
are economically buoyant and are 
highly likely to develop further. 
Significant risk of infill growth. 

Consequence of flood risk 
management by others 

2 Catchment where flood management 
by others could cause unintended 
consequences. 

Growth potential (planned) 2 Catchments with areas known to 
have high demand for new housing 
but risks are generally known. 

Catchments with a slow 
response - flat sewers and 
septicity 

2 Catchments that are generally flat 
with a slow response. 

Where no key issues 
identified 

1 Where none of the catchment 
vulnerabilities match and there are no 
alternative catchment specific 
vulnerabilities then the catchment is 
to be reported under vulnerability 
grade 1. 

The list is not exhaustive; companies can put forward their own vulnerability 
characteristic and score (e.g. for one outlier catchment with its own 
problems)  
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Appendix B Worked example of assessment and 

reporting 

The following provides an example of how it is proposed that metric would operate. 

The scenario involves six catchments. The following summarises the initial outputs: 

Catchment 

ID 

PE Assessed 

vulnerability 

grade 

Model 

available 

Assessment 

A 1,500 1 N No known issues; <2,000pe so 
report directly in Option 1a 
catchment table as vulnerability 
grade 1 

B 5,500 2 N Having assessed high-level 
vulnerability grade, report directly 
in Option 1a catchment table as 
vulnerability grade 2 

C 3,000 3 N Option 1a assessment 

D 30,000 5 N Option 1a assessment 

E 18,000 5 Y Option 1b assessment 

F 60,000 5 Y Option 1b assessment 

Total 118,000    

 

Catchment A 

As indicated, no known issues and as catchment is <2,000pe this is reported directly 

at vulnerability Grade 1: 

Catchment 

id 

High-level 

vulnerability 

assessment 

‘Functional 

area’ id 

Detailed 

vulnerability 

risk grade 

pe in 

'functional 

area' 

Percentage 

of catchment 

pe 

A 1 1 1 1,500 100% 

   Total 
catchment 
pe 

1,500 
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Catchment B 

Catchment has been subject to initial vulnerability assessment and is considered flat 

with a slow response; no other issues are identified so assessed as Grade 2: 

Catchment 

id 

High-level 

vulnerability 

assessment 

‘Functional 

area’ id 

Detailed 

vulnerability 

risk grade 

pe in 

'functional 

area' 

Percentage 

of catchment 

pe 

B 2 1 2 5,500 100% 

   Total 
catchment 
pe 

5,500 
 

 

Catchment C 

Catchment has been subject to initial vulnerability assessment; issues identified as a 

dependence on pumping, high levels of infiltration and is in a potential growth area. 

Catchment assessed as Grade 3 based on highest vulnerability grade. Catchment 

cannot be split given minimum functional area size requirement. As such, the whole 

catchment is assessed as Grade 3: 

Catchment 

id 

High-level 

vulnerability 

assessment 

‘Functional 

area’ id 

Detailed 

vulnerability 

risk grade 

pe in 

'functional 

area' 

Percentage 

of 

catchment 

pe 

C 3 1 3 3,000 100% 

   Total 
catchment 
pe 

3,000 
 

 

Catchment D 

Catchment has been subject to initial vulnerability assessment; issues identified as 

topography funnelling all flows to one location, rapid response, and in an area where 

local flood management initiatives risk fluvial locking. Catchment assessed as Grade 

5 based on highest vulnerability grade. Company decides to split catchment as 

vulnerabilities do not apply across all areas. Split is based on discrete areas attached 

to mains sewers that feed into a trunk main. Individual functional areas have been 

assessed. Topography and response time only impact areas close to the WwTW. 

Catchment assessed as follows: 
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Catchment 

id 

High-level 

vulnerability 

assessment 

‘Functional 

area’ id 

Detailed 

vulnerability 

risk grade 

pe in 

'functional 

area' 

Percentage 

of 

catchment 

pe 

D 5 

1 1 5,000 17% 

2 1 8,000 27% 

3 1 10,000 33% 

4 3 5,000 17% 

5 5 2,000 7% 

   Total 
catchment 
pe 

30,000  

 

Catchment E 

Catchment has been subject to initial vulnerability assessment; issues identified as 

network being the only drainage system in catchment with a high proportion of 

combined sewers and historic flooding issues recorded. Catchment assessed as 

Grade 5 based on highest vulnerability grade. Company has a well-developed model 

available. Model is run with 1:50 return period with three durations and the critical 

event identified. Procedure to derive vulnerable pe is followed and the following 

catchment table developed: 

Catchment 

id 

High-level 

vulnerability 

grade 

Number 

of nodes 

modelled 

Number 

of nodes 

predicted 

to flood 

Percentage 

of nodes 

predicted 

to flood 

Catchment 

pe 

Total pe 

associated 

with 

flooding 

nodes 

pe 

associated 

with 

flooding 

nodes as a 

percentage 

of 

catchment 

pe 

Assessed 

model 

confidence 

grade 

E 5 3,802 465 12.2% 18,000 3,361 19% A3 

 

Outputs suggest that further investigation is prioritised given the percentage of pe 

assessed as being vulnerable to flooding as a function of extreme wet weather. 
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Catchment F 

Catchment has been subject to initial vulnerability assessment; issues identified as 

catchment with a high proportion of combined sewers, historic flooding issues 

recorded and is a potential growth area. Catchment assessed as Grade 5 based on 

highest vulnerability grade. Company has a well-developed model available. Model is 

run with 1:50 return period with three durations and the critical event identified. 

Procedure to derive vulnerable pe is followed and the following catchment table 

developed: 

Catchment 

id 

High-level 

vulnerability 

grade 

Number 

of nodes 

modelled 

Number 

of nodes 

predicted 

to flood 

Percentage 

of nodes 

predicted 

to flood 

Catchment 

pe 

Total pe 

associated 

with 

flooding 

nodes 

pe 

associated 

with 

flooding 

nodes as a 

percentage 

of 

catchment 

pe 

Assessed 

model 

confidence 

grade 

F 5 4,277 501 11.7% 60,000 1,123 2% A4 

 

Outputs suggest that despite the high vulnerability, the proportion of pe assessed as 

being vulnerable to flooding as a function of extreme wet weather is low. This could 

be the result of previous interventions or original sewer design. 

 

DETAILED REPORTING 

The following tables are completed: 

 

Metric coverage 

Total pe 

served 

Total pe 

Option 1a 

Percentage of 

total pe 

Option 1a 

Total pe 

Option 1b 

Percentage 

of total pe 

Option 1b 

118,000 40,000 34% 78,000 66% 
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Option 1a collated 

Note - 

from 

catchment 

Detailed 

vulnerability 

risk grade 

Number of 

catchments or 

‘functional 

areas’ 

Total pe in 

catchments or 

'functional 

areas' at 

vulnerability 

risk grade 

Percentage 

of total 

Option 1a 

pe 

D 5 1 2,000 5% 

 4 0 0 0% 

C, D 3 2 8,000 20% 

B 2 1 5,500 14% 

A, D 1 4 24,500 61% 

 Totals 8 40,000  

 

Option 1b collated 

High-level 

vulnerability 

grade 

Total 

number of 

catchments 

Total 

number 

of nodes 

modelled 

Total 

number 

of nodes 

predicted 

to flood 

Percentage 

of nodes 

predicted 

to flood 

Total pe in 

modelled 

catchments 

at 

vulnerability 

risk grade 

Total pe 

associated 

with 

flooding 

nodes 

pe 

associated 

with 

flooding 

nodes as a 

percentage 

of total 

modelled 

pe  

Assessed 

average 

model 

confidence 

grade 

5 2 8,079 966 12% 78,000 4,484 6% A4 

4         

3         

Note: Company will need to make a judgement on the overall model confidence grade 
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SUMMARY REPORTING 

The following table should be provided for those with a less technical background to 

provide a high-level understanding of vulnerability: 

Vulnerability 

grade 

Percentage of 

total population 

served 

Comment (for explanation in the 

context of this Water UK report and 

not intended for inclusion in the 

Summary table) 

L 88% 

From vulnerability grades 1 and 2 

and pe NOT predicted to be at risk 

of flooding from Option 1b 

assessment (catchment pe minus 

pe assessed as being vulnerable to 

predicted flooding) 

M 7% 
From vulnerability grades 3 and 4 

(Options 1a and 1b combined) 

H 5% 

From vulnerability grades 5 

(Options 1a and 1b combined) 
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Appendix C Guidance for assurers 

The following is provided as guidance for assurers; it is not prescriptive but the aim is 

to provide confidence that the outputs have been derived in a manner consistent with 

the metric process and reflects the best information available. Key to this is the 

provision of evidence of check, review and sign-off of methods and outputs. As a 

new metric, it is important that internal governance procedures are established early 

in the process; evidence of such governance is a primary part of the assurance 

process. Each of the assessment stages are considered in turn: 

 Stage 1 Size exclusion – Companies are permitted to exclude catchments 

with pe <2,000 from any further assessment ‘unless there is good reason not 

to’. Suggested that assurance is based on random check of catchment 

excluded vs pe in Company systems. In addition, checks of catchments 

against Company records for historic flooding and blockage incidents should 

be made; this is considered the primary mechanism for determining whether 

there is a good reason not to exclude. 

 Stage 2 Vulnerability assessment – this is generally based on engineering 

judgement. Companies should be able to evidence the process for 

determining the vulnerability grade. Examples include: catchment 

questionnaires completed by staff with local knowledge; workshop outputs 

where multiple catchments may be considered with staff with local knowledge; 

and outputs from companies’ systems (e.g. historic reports of 

flooding/blockages). Suggested that a random number of catchments are 

selected for more detailed investigation to confirm process and outputs. 

Companies should ensure that the evidence supports the grade selected. 

 Stage 3 Metric route – process to determine whether an Option 1a or Option 

1b assessment should be undertaken. Process and outputs to be confirmed 

through checking. 

 Stage 4 Option 1a assessment – an opportunity for companies to focus the 

vulnerability assessment outlined in Stage 2. Depending on catchment size 

(and guideline values), companies can split catchments to smaller functional 

areas to provide the additional focus. Suggested that assurance should focus 

on: 

o Process for splitting catchments 

o Application of the vulnerability assessment at functional area level 

(similar to Stage 2 assurance) 
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 Stage 5 Option 1b assessment – modelling approach; key focus of assurance: 

o Use of 1:50 storm event and three durations 

o Data extracts for nodes predicted to flood ensuring that the critical 

storm event data is being utilised 

o Process for determining properties impacted (buffer; 2D routing maps) 

is applied in a consistent manner 

o Process for determining pe applied in a consistent manner 

Stage 6 Company level reporting – checks on data carry over to ensure that there is 

consistency of approach with guidance. 

 


