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Executive Summary  
Water Resources South East (WRSE) is developing a multi-sector, regional resilience plan 

to secure water supplies for the South East until 2100. 

 

We have prepared method statements setting out the processes and procedures we will 

follow when preparing all the technical elements for our regional resilience plan.  We are 

consulting on these early in the plan preparation process to ensure that our methods are 

transparent and, as far as possible, reflect the views and requirements of customers and 

stakeholders. 

 

Figure ES1 illustrates how this resilience method statement will contribute to the 

preparation process for the regional resilience plan.   

 

To make sure our plan is resilient to future shocks and stresses – both the ones we can 

forecast and those we can’t – we’re going to develop and test our plan against a new 

resilience framework. This will allow us to assess options in terms of greater resilience to 

short-term shocks and long-term trends, as well as for cost, best value and impact on the 

environment.  
 

This is a new framework which we have already published for consultation (WRSE 

Securing resilient water resources for South East England) but our method statement sets 

out how we have developed it, and how we will use it to assess the resilience of our 

regional resilience plan.  

 

A specific framework is needed because there are a number of important aspects of 

`water resource resilience’ that are not currently covered by more conventional 

assessments (and which tend to be economic and environmental -led).  We also need to 

move away from a planning approach that has concentrated on a single ‘hazard’ – a 

https://www.wrse.org.uk/media/gr3hezox/resilience-framework-consultation-document040620.pdf
https://www.wrse.org.uk/media/gr3hezox/resilience-framework-consultation-document040620.pdf
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shortage of water caused by droughts – to one that looks at the resilience of non-public 

water supplies, the environment and our society and economy more generally.    

 
Figure ES1: Overview of the method statements and their role in the development of the WRSE regional 
resilience plan  
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1 Introduction  
1.1 We face increasing uncertainties and the world is becoming ever more complex, so we believe it’s time to 

take a wider view of water services. Water resources do not sit in a self-contained bubble but are part of a 
complex system, so it’s important we understand how our choices affect the resilience of services across 
the South East.  
 

1.2 To make sure our plan is resilient to future shocks and stresses, both the ones we can forecast and those 
we can’t, we’re planning to develop and test our plan using a new resilience framework.  

 
1.3 This will allow us to appraise choices for our plan in terms of resilience, as well as for cost and impact on 

the environment. 
 

1.4 A specific resilience framework is needed for the WRSE Regional Plan because there are a number of 
important aspects of water resources resilience that are not covered by ‘conventional’ economic and 
environmental water resources assessments of the type that have been carried out in England in the past. 

 
1.5 The framework has been developed to allow resilience to be integrated into the ‘best value’ assessment 

process, in a way that is comparable with the environmental metrics that are being used. 
 
1.6 In this document we set out what our resilience framework is, why we chose it and how it will be applied. 
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2 Our Approach  
2.1 We have identified four key systems to assess for resilience to inform our multi-sector resilience plan, all 

of which are interrelated and interconnected, as shown in Figure 2. 
 
Figure 2: Four key systems to assess for resilience 

 
2.2 Our starting point for considering resilience in our plan was to consider the services we want to provide 

under a range of shocks and stresses. We then looked at the factors that would affect the ability of the 
core systems – public water supply, non-public water supply and the environment – to provide these 
services.  
 

2.3 The next step was to develop a resilience assessment framework which could measure how the options 
we’re considering could support these services when we’re faced with unexpected challenges.   

 
2.4 We already assess some levels of service in water resource planning, i.e. those driven by licence 

requirements or Levels of Service commitments to customers, but there are many we don’t and it’s these 
we want to assess through the new resilience framework.  
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2.5 Figure 3 shows three of the systems we’re assessing, the services they provide and measures which could 
reduce the risk of failure. 

 
2.6 We choose Boltz and Brown’s Resilience by Design as the best approach to tailor for our needs. This is 

because its three tests consider the aspects we think are most important for water resources, see Table 1. 
 
Table 1: Three aspects of resilience 
 

Boltz and Brown  
WRSE 
translation 

WRSE definition 

Persistence Reliability Reliability is the capability of something or 
someone to do what you want them to 
during challenges or shock events (e.g. 
supply water or save water). 

Adaptability Adaptability Adaptability is the ability of something or 
someone to change so they can still do what 
you want them to. 

Transformability Evolvability Evolvability is the ability of something or 
someone to transform so it can continue to 
do what you want it to do, even when your 
requirements of it change. 

 
2.7 To test the robustness of our approach we conducted a month-long public consultation (5th June – 3rd July 

2020). The results of this consultation have been reviewed and incorporated into this version of the 
method statement, although we will continue to refine the approach as we progress. 

 

Scoring resilience 
2.8 Each option and system will be evaluated for Reliability, Adaptability and Evolvability through a set of sub-

tests, so we can develop an objective and rounded view of their overall resilience.   
 

2.9 These sub-tests were developed from analysis of the factors that support resilience across the public 
water supply, non-public water supply and environment systems. 

https://www.sciencedirect.com/science/article/pii/S2468312419300070
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Figure 3: Systems to assess, services they provide and measures to reduce risk of failure 
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2.10 We call these Resilience Metrics, see Figure 4. 
 

Figure 4: Resilience metrics  

 

2.11 We need something more specific to measure against these metrics, so we’ve identified 17 sub-metrics to 
help us quantify the effect on resilience of each scheme, strategy and overall investment portfolio, see 
Figure 5. 

 
2.12 There are several key aspects of resilience, relating to drought severity, the uncertainty of future supply 

and demand conditions and the environmental impact of proposed investments, which are not 
specifically covered by the framework described in this report. This is because they are already covered 
elsewhere within the ‘Best Value’ decision-making and environmental frameworks. 

 
2.13 This potential overlap has been mapped out as part of the creation of the resilience framework and the 

assessment metrics described here have been deliberately designed to ensure there are no gaps between 
the frameworks, while also avoiding ‘double counting’ of benefits. 

 
2.14 As each option or system is tested against the sub-metrics it will be given a score. Where possible, we’ll 

use objective metrics and these scores will be placed into one of five categories.  
 
2.15 In some cases, we’ll need to use subjective assessments, to make sure we include key factors which we 

think are important to maintain and promote the resilience of water resource services. The subjectively 
assessed metrics will also be in five categories, based on a descriptive guide.  

 
2.16 We call this a hybrid approach and we have developed a method for scoring options. We’ll share this with 

water companies and other suppliers and sectors to ensure we all take a consistent approach. The final 
scores will be summarised and used to evaluate the resilience benefits of the potential range of options 
for the best value plan. 
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Figure 5: Resilience sub-metrics 

 

 
 
 
 
 
 
 
 

Rationale and Mapping of the Sub-Metrics  
2.17 Although the framework that was selected is a complete approach in its own right, it is important to 

provide transparency around the reason why each sub-metric has been included. Similarly we consider 
that it is important to map put which hazard types are covered by the metrics, and how the metrics map 
to the 4’R’s that are used by the Cabinet Office when defining resilience (resistance, reliability, 
redundance and response/recovery). This rationale and mapping exercise are provided in Table 2.   
 

2.18 As noted within the ‘Naturally Resilient’ report1, it is important that resilience is viewed in relation to 
longer term stressors, as well as transient stresses and system shocks caused by acute hazards. The 
framework presented here is focused on modelled investment requirements, so it ensures that both 

 

1 Wildlife and Countryside Link Report, draft at the time of writing 

Metric can be objectively quantified for 

individual options and then in 

combination at the portfolio level (i.e. 

investment plan level) 

Metric can only be modelled in 

combination at the portfolio level 
Sub-metric needs subjective 

assessment as part of the 

option development 
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transient shocks and stresses, and longer term/chronic stresses are addressed by splitting the metrics 
according to: 

• Reliability and adaptability, which reflect portfolio resilience to transient shocks and stresses 

• Evolvability, which reflects the portfolios ability to respond to unplanned, longer term or chronic 

stresses.  

Table 2: Rationale and Mapping of the Sub-Metrics 
 

Metric Why it is Included 
Additional Advantages, 
Including Mapping to 
‘4Rs’ 

Main hazard types linked to the 
attribute 

R1: Uncertainty of 
option 
supply/demand 
benefit 

Key metric describing 
the reliability of the 
interventions in the face 
of climate change and 
other uncertainties 
associated with the 
primary (drought) 
hazard 

Maps to ‘reliability’ under 
the 4R classifications.  

Drought, possibly societal where 
there are significant licencing 
uncertainties.   

R2: Breaches of 
proxy flow and level 
thresholds 

Provides a high level 
description of the 
frequency at which non-
PWS abstractors could 
have to plan for and 
manage abstraction 
constraints as a result of 
meteorological 
(drought) hazard 

Reflects 
‘response/recovery’ for 
non-PWS. The less time 
that businesses risk HoF 
constraints, the more 
likely they are to be able 
to respond to and recover 
from drought events 

Drought.  

R3: Vulnerability of 
infrastructure to 
other hazards 

Key metric that 
describes the resistance 
of the PWS and non-
PWS systems to hazards 
other than the ‘primary’ 
meteorological shock 
(drought) hazard 

Maps to ‘resistance’ 
under 4R classification, 
but covers hazards other 
than meteorological 
shock or exceptional 
demand events 

Physical and adversarial hazards, 
including flood, fire, storms, cyber 
attack, civil unrest, large scale 
accident/explosions. Only consider 
hazards that can cause long term 
failure due to damage. loss of 
power etc. Events such as forest or 
heath fires that could prevent 
access for repairs are particularly 
significant.  
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Metric Why it is Included 
Additional Advantages, 
Including Mapping to 
‘4Rs’ 

Main hazard types linked to the 
attribute 

R4: MTTF of 
enhanced drought 
restrictions. 

For both PWS and non-
PWS systems there will 
be operational stress 
during periods where 
drought restrictions are 
in place. It is important 
that time is allowed 
between such 
conditions to allow 
learning and 
preparation to improve.  

As per R2 – reflective of 
‘response/recovery’ as 
the shocks associated 
with drought events are  

All hazards described under other 
metrics. 

R5: Catchment/raw 
water quality risks 
(incl. climate 
change) 

Raw water quality 
represents one of the 
most significant hazards 
that can combine with 
meteorological stress 
events to worsen the 
risk of failure of service. 
Reliability of systems 
reduces as water quality 
risks increase.   

Reflective of both the raw 
water hazard and 
reliability of service under 
the 4R type framework 

Raw water quality hazards that lead 
to sustained loss of supply, 
particularly during drought or 
demand shock events2.  

R6: Capacity of 
catchment services 

This is a key metric that 
seeks to identify the 
capacity of the 
catchment services 
themselves to persist 
during shock events, 
which will affect 
recovery times and the 
damage that the event 
causes to the system.  

Reflective of 
response/recovery and 
redundancy in the 
catchment ecosystem. 

Primarily drought/low flows, 
although could relate to water 
quality hazards.  

A1: Expected time 
to failure (PWS) 

Key response/recovery 
metric – the longer the 

Best indication of 
response/recovery on the 

Drought 

 
2 Demand shocks relate to peak demands outside of dry weather expectations, and can occur as a result of a number of 
circumstances – recent examples include freeze/thaw in 2017, high demand as a result of COVID-19 lockdown in some areas 
and localised issues during the 2018 prolonged heatwave.  
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Metric Why it is Included 
Additional Advantages, 
Including Mapping to 
‘4Rs’ 

Main hazard types linked to the 
attribute 

drought takes to 
materialise, the more 
adaptive measures such 
as customer messaging, 
operational 
preparedness etc can be 
put in place.  

PWS in the face of 
drought hazard 

A2: Duration of 
enhanced drought 
restrictions. 

As above – these events 
place stress on 
operations and 
prolonged periods 
increase the chance 
that operational 
response (staff, 
monitoring etc) will 
start to fail as a result of 
that stress.  

Indication of redundancy 
and response/recovery.  

Mainly relates to human factors and 
the risk that these materialise 
during the drought event (e.g. 
demand shocks, supply chain failure 
due to civil or economic issues).  

A3. Operational 
complexity 

Common resilience 
concept – the more 
complex the system, the 
less reliable it will tend 
to be during shock 
events, and the more 
difficult it is to recover if 
it fails.  

Covers both reliability 
and response/recovery 
areas of the 4Rs 

All hazards described under other 
metrics.  

A4: Inter catchment 
connectivity 

Measures the ability of 
water to be transferred 
between catchments 
and thus help to 
alleviate drought stress 
within the catchment 
(either virtually through 
abstraction changes, or 
direct augmentation).  

Covers both redundancy 
and response/recovery 
potential for ecological 
systems 

Drought 
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Metric Why it is Included 
Additional Advantages, 
Including Mapping to 
‘4Rs’ 

Main hazard types linked to the 
attribute 

A5: PWS system 
connectivity 

Common resilience 
concept – the greater 
the connectivity the 
more likely it is that 
operational ‘work 
around’ can be found 
during service failures.  

Covers both redundancy 
and response/recovery 
potential 

All hazards described under other 
metrics. 

A6: Capacity surplus ‘Capacity’ in this sense 
relates to the 
availability of raw water 
sources in the face of 
meteorological or 
demand stress  - having 
redundancy promotes 
resilience when there 
are localised variations 
in outage, demand, 
availability etc outside 
of planned 
expectations.  

Best indication of system 
redundancy to risks 
associated with water 
resource availability risks 
(drought or demand 
events).  

Drought or demand shocks 

E1: Scalability and 
modularity of 
proposed changes 

Relates to investment 
planning – the more 
modular and scalable 
the investment, the 
easier it is to flex the 
investment if  

Indication of 
response/recovery 
capability in the 
investment plans to 
unexpected future 
conditions (i.e. planning 
hazard) 

Planning hazards (multiple long 
term reasons, including climate 
change beyond expected ranges, 
societal changes leading to 
widespread, unexpected 
behavioural change etc) 

E2: Intervention 
lead times 

Relates to investment 
planning – the longer an 
intervention takes to 
implement, the more 
likely it is that supply 
and demand conditions 
or economic/societal 
changes will make that 
intervention inadequate 
or superfluous.  

Another indicator of 
response/recovery 

Planning hazards – as above 
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Metric Why it is Included 
Additional Advantages, 
Including Mapping to 
‘4Rs’ 

Main hazard types linked to the 
attribute 

E3: Reliance on 
external bodies to 
deliver changes 

Reflective of the fact 
that such investments 
are more liable to be 
unsuccessful and more 
difficult to predict that 
failure in advance.  

Indication of the 
reliability of the planned 
investments over the 
longer term 

Societal hazards – change in 
expectations, governmental 
support, civil society etc.  

E4: Flexibility of 
planning pathways 

Although adaptive 
planning is a 
fundamentally resilient 
approach to 
investment, if the 
differences between the 
adaptive planning 
branches are too large 
and require too much in 
the way of 
policy/direction change, 
then there is a risk that 
decisions will be 
deferred and choices 
left until it is too late, 
despite adaptive 
monitoring.  

Indication of the level of 
redundancy within the 
investment plan 

Societal hazards – change in 
expectations, governmental 
support, civil society etc. 

E5: Engagement and 
understanding of 
catchment 
resilience 

There is a lack of 
understanding of what 
drives resilience within 
catchment services. Any 
initiative that improves 
this understanding will 
improve subsequent 
rounds of resilience 
planning.  

Intended to assist in the 
ability for agencies/NGOs 
to help with 
response/recovery and 
resistance enhancement 
in the catchment 

All hazards that could affect the 
water environment.  
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Assessing resilience  
2.19 We will apply the ‘resilience framework’ at two critical points in the development of our best value multi-

sector plan.  
 

2.20 The aim is to introduce resilience as part of our core assessments to develop an initial ‘best value’ plan, 
alongside other appraisals, including cost and environmental assessments, so it can be considered in a 
comparable way. In practical terms, the framework will be applied in steps four and five of our planning 
process:  

a. Step one: Set out the policies the plan must deliver on and customers’ preferences 
b. Step two: Define the challenges we need to meet 
c. Step three: Consider a wide range of options which can help meet these challenges and choose 

which ones are feasible to take forward 
d. Step four: Evaluate the options - the cost, the benefits, impact on the environment, water quality, 

how acceptable they are to customers and their resilience and ability to flex for the future 
e. Step five: Apply these evaluations to the four systems and in partnership select the options which 

will best support the resilience of public water supplies, other sectors, the environment and the 
wider South East.  
 

2.21 This five-step process will allow us to score the resilience of the water systems as they are today and be 
able to clearly demonstrate where they could get to by 2100. The approach is summarised in Figure 6. 
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Figure 6: Approach to assessing resilience 

 

Inputs 
2.22 Scores for sub-metrics R3, R5, R6, A5 and R6 will be determined and submitted through the options 

appraisal work, see WRSE options appraisal method statement. A request for the information will be 
included on the options template. 
 

2.23 Scores for sub-metrics R1, R4, A1, A2, A4, A6, A7 and E3 will either be determined and submitted through 
the options appraisal work (small options, see WRSE options appraisal method statement) or obtained 
from simulation modelling (large options, see WRSE deployable output method statement). A request for 
the information will be included on the options template. 

 
2.24 Scores for sub-metrics R2, A3, A8, E2 and E5 will be determined from model runs (i.e. investment model, 

simulation model). 
 

https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
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Outputs 
2.25 R, A, E and combined resilience scores for each individual option 

 
2.26 R, A, E and combined resilience scores for each portfolio of options 
 

Key milestones 
Table 3: Key milestones 

 
 
 
 
 

 

 

More information 
2.27 Click here to access the resilience framework technical report. 

 

Roles and responsibilities  
2.28 Trevor Bishop is accountable for the delivery of the resilience framework, while Meyrick Gough will 

oversee the technical application, including the resilience assessment. 
 

Maintenance of method statement  
2.29 Trevor Bishop will update this method statement in July to account for the results of the resilience 

framework consultation. It will be reviewed again in September when draft method statements have 
been published and feedback received from stakeholders. 
 

  

Date  Milestone 

29/05/20 Resilience framework complete 

01/06/20 Consultation begins 

05/09/20 Baseline systems appraisal complete 

https://www.wrse.org.uk/media/pqvnpbpl/wrse-resilience-framework-technical-report-consultation-document.pdf
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3 Next steps 
3.1 We are consulting on this method statement from 1st August 2020 to 30th October 2020.  Details of how 

you can make comments can be found here – (consultation website).   
 

3.2 We will take into account the comments we receive during this consultation process, in updating the 
Method Statement.  Alongside this, the Environment Agency will shortly be publishing its Water Resource 
Planning Guidelines (WRPG) on the preparation of regional resilience plans.  We may need to update 
parts of our method statements in response to the WRPG. We have included a checklist in Appendix 1 of 
this method statement which we will use to check that our proposed methods are in line with guidance 
where applicable. 

 
3.3 If any other relevant guidance notes or policies are issued then we will review the relevant method 

statement(s) and see if they need to be updated.  
 

3.4 When we have finalised our Method Statement, we will ensure that we explain any changes we have 
made and publish an updated Method Statement on our website. 

  

https://wrse.uk.engagementhq.com/
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Appendix 1 Checklist of consistency 

with the Environment Agency 

WRMP24 Checklist 
The Environment Agency published its WRPG on XXXXXX 2020, including the WRMP24 Checklist. The following 

table identifies the relevant parts of the checklist relating to this Method Statement, and provides WRSE’s 

assessment of its consistency with the requirements in the Checklist. 

 

No. 
Action or 
approach  

Method Statement ref:  
WRSE assessment 
of consistency  
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