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1. Introduction and Background 

 

Introduction 

 

Both globally and within the UK, it has been accepted that the Climate has changed and continues to do so. 

Climate change is one of the four material drivers for Water Companies and Ofwat has identified two 

Representative Common Pathways (RCP) - RCP 2.6 and RCP 8.5 - as the common reference climate 

change scenarios to be used for PR24. 

 

 
 

Southern Water has used these latest UK Climate Projections (UKCP18) to explore how different climate 

futures affect our investment strategies across our geographical region. Climate hazards and asset 

vulnerabilities have been identified and the asset capability examined to determine our 2023 baseline 

resilience position.  

 

Since 1950, global mean temperatures have risen by around 1°C and are projected to increase by 2 to 4°C 

by 2100 (1.5°C by 2020). In our region, the resulting impacts of the changing weather patterns caused by 

these changes fall into four principal areas: 

 

1. Increased temperature and more extreme variation in temperature.  

2. Less rainfall or longer dry periods (drought);  

3. More rainfall, or more intense rainfall (increased storminess);  

4. Sea level rise 

 

The images below provided by the Met Office reveals the extent to which temperature has increased over 

the last 60 years, with the SW regions experiencing the largest overall annual average increases. 

 

 

Ofwat are setting common reference scenarios for climate change based on Representative 

Concentration Pathways (RCPs), as adopted by the Intergovernmental Panel on Climate Change 

(IPCC) in its 5th assessment report. The RCPs are also used by the latest UK Climate Projections 

(UKCP18), which provide the most up-to-date assessment of how the climate in the UK may change in 

the future. 
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Figure 1: Met Office mean maximum temperature 1961-1990 and 1991-2020 

 
 

Our overheating world is likely to break a key temperature limit for the first time over the next few years, 

scientists predict. 

 

Researchers say there is now a 66% chance we will pass the 1.5C global warming threshold between now 

and 2027. 1 

 

In practical terms, in the summer months where ambient temperatures have been reaching close on 40deg 

C, SW has been operating many of their treatment and distribution processes beyond their original thermal 

design limits. This has led to an increase in electrical & mechanical failures which in turn has resulted in a 

drop in operating performance. SW has learnt lessons in how to keep sites running, albeit on a purely 

reactive basis. This has to a substantial extent relied on the availability of temporary hire equipment. E.g., 

fans and air conditioning units. 

 

 
 
 
 
 
 
1 BBC Reference on 18/05/23 - https://www.bbc.co.uk/news/science-environment-

65602293#:~:text=Our%20overheating%20world,now%20and%202027. 
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To help shape our PR24 investment plan, this project uses the latest UK Climate Projections (‘UKCP18’) to 

undertake a high-level risk assessment of our operational assets in terms of the climate change hazard of 

heat, over different future epochs and climate sensitivities. 

 

This enhancement business case has therefore been compiled to address the investment required to ensure 

that an identified number of key Water Supply & Waste Treatments sites are protected from extreme heat 

temperatures (identified as occurring through Climate Change), which are affecting the original design 

thresholds of key process equipment e.g., electrical / electronic components. As such, the normal route of 

applying capital maintenance funding is not suitable. The reason being that Climate Change and the stress 

that excessively elevated temperatures present, requires additional asset capability to be added, which is 

enhancement of the asset base. 

 

Background Information 

 

The scenario that this investment proposal is predicated on is based around modelling and actual 

experiences of critical water and waste treatment works becoming affected by the adverse heatwave of 

2022. The potential to impact upon water quality, supply, compliance, premature flooding / pollution of the 

environment & customer properties along with odour issues becoming realised, was only averted through 

reactive operational response and recovery of the processes affected.  

 

, as did excessive noise through deployment of some makeshift air conditioning units. In 

other instances,  another issue to contend 

with. 

 

Prior to engaging with Operations to understand the extent of actual events, SW engaged with their Strategic 

Service Partner -  to draw on their renown resilience expertise to provide a modelled view of potential 

heat affected areas across SW. Their work was to identify using GIS (Geographical Information Systems) 

mapping and Hot spot identification which assets (from the entire company’s asset Base) were theoretically 

vulnerable to Heat Stress caused by the effects of Climate Change. 

 

Heat Stress in relation to SW’s production assets / sites can be regarded as:  

“The potential inability of assets to perform, as a direct result of being subjected to elevated ambient 

temperatures above operational design criteria” 

  

 
 

This work outlined that, ’Climate Change’ can be simply defined as: 

“An anticipated rise in average ambient global temperatures (currently predicted to be 1 – 2 °C)” and can be 

caveated for the Water Industry, from this understanding, to be the root cause of: Prolonged periods of dry 

weather, absent of any rainfall. 

The 3 datasets used in this Heat stress assessment were as follows: 

◼ UKCP18 Extreme Temperature Grid: this showed predicted maximum summer (i.e., June to 
August) air temperature for the year 2070 for a 1 in 100-year return period event, using a 
baseline period of 1981 to 2000 for Representative Concentration Pathway (RCP) 8.5  

◼ Ordinance Survey Terrain 50 dataset: this was used to identify whether each asset was 
located on a north or south facing slope. Assets on south facing slopes are potentially more 
susceptible to heat stress. 

◼ Forestry Commission National Forest Inventory (Woodland England) & Historic England Park 
& Gardens layers: 

These layers were used to determine which assets are most likely to benefit from shading.  
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The mapped areas at risk from Heat Stress, used were publicly available risk predictions for the areas 

impacted by different root causes highlighted. 

 

It is acknowledged that the mapped risk predictions were modelled on the currently available climate data 

(not future modelled projections of Climate Change risk, should ambient global temperatures increase) so a 

worsening Climate change position has not been explored 

 

Interviews with Operational Field Performance Managers were conducted to determine the extent to which 

the assets were affected. Through these interviews, it was identified that 115 sites were reported by 

operations as being affected by heat during 2022. The approach taken was to ask available Operational 

SMEs (Subject Matter Experts) three high level questions about each of the site's assets within the context of 

the Heat Event Scenario. 

  

The questions were: 

1.  “Has the site ever previously been affected by Heat Stress? 

2. If it has, how and what service provision (asset or service) are you aware off was affected, or put at risk? 

3. What site resilience was / is available now and have any resilience enhancement measures been put 

into place to prevent service impact from occurring into the future?  

 

Answers were kept to a high-level overview, based on each Operational SME’s individual experience, and 

did not provide a deep dive into any highly technical consequences, impacts upon service, or increased 

operational stress.  
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Overall, our review found that heat stress typically affected MCCs, PLCs, and blower/compressor assets, 

particularly those housed in cabinets for sites that are exposed and in unshaded locations. 

 

Following on from the recent 2022 event that affected the sites captured in table 1, the current mitigation is 

still to Respond & Recover using temporary hire air conditioning units and . This method 

of resilience is far from robust and cannot be guaranteed to be adequate against future events, especially 

when trying to source adequate supplies of air conditioning units, that in many instances are partially 

effective due to form / fit constraints 

 

With regards future investment, for the remaining portion of the 115 sites initially identified but not being 

invested in, these should be taken forward to be reassessed in AMP8.  
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3. Best Option for Customers 

All of the 24 sites to be treated during AMP8 by having their Service Resilience Enhanced, are at Service 

delivery risk because they have been previously affected by heat. The accelerated impact of climate change 

means that repeated events will occur with an increasing frequency, and at an increasing magnitude, into the 

future.  

 

Affordability 

From feedback received in the run up to PR24, a high priority for our customers was affordability. Although 

our PR24 customer engagement questioning showed that a significant majority of customers (86%) told us 

that they feel that bills are currently affordable, they do want us to ensure that current billing will not push 

necessary work out for future generations to pick up the cost.  

 

Through the site identification and Decision-Making process used, to prioritise those sites requiring additional 

resilience investment against heat, we have then taken a pragmatic approach to our proposed investment. 

Specifically, those sites where enhanced resilience is needed now to address issues with sites having been 

affected (rather than risks where sites are of concern) that have been prioritised for AMP 8. Where there 

were vulnerable sites with a high-risk profile identified through modelling, but we only had limited evidence of 

a service risk from heat, these have been deferred for investigation with the potential inclusion for investment 

during AMP 9.  

 

To ensure that affordability was a major part in the decision process for Heat stress investment, we arrived at 

circa £7Mil for the 24 named sites through not only the recognition of 115 sites that were affected in 2022, 

but only took forward the ones that were deemed to be most critical. In terms of affordability, we have arrived 

at an investment of circa £7mil instead of a potential £33.5Mil ((115 / 24) x 7), had investment all 115 

affected sites been pursued. 

 

The purpose of this approach is to therefore deliver the greatest positive impact to resilience, while 

minimising the impact our investment plan will have on customer bills. We believe that this approach best 

ensures that both our customers’ needs will get met, with vulnerable customers getting support, by ensuring 

that the AMP8 bill increase is marginal. 

 

The Need for Enhancement Vs. Base Investment 

 

Base service maintenance funding (BOTEX) does not include within its scope the planned investment 

required to address assets being affected by extreme events. Neither is a purely reactive incident response 

approach valid for sites that are inadequately designed. Vulnerability has increased because the 

environment at the location that sites are required to operate in and to cope with Heat stress has externally 

changed. High stress heat events are unpredictable. Climate change has increased this unpredictability. 

Managing the risks caused by climate change has therefore become a significant challenge for us delivering 

service maintenance. It now requires a different and innovative approach to understand, and enhance, what 

our infrastructure service resilience should look like. 
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3.1. Plausible Solution Options to Address Resilience 
Enhancement Need 

In the absence of conducting in-depth site specific optioneering for PR24 investment planning, plausible 

solutions were required to address the heat stress identified. 

 

We have identified a thorough list of potential ‘unconstrained’ options that may or may not be effective, 

feasible or cost beneficial. Feasibility assessment supported by Engineering Technical Services (ETS) has 

been carried out to understand technical viability and / or suitability to validate the list of constrained options. 

These options (where practical) have then been tested for cost benefit against our public value framework, to 

understand the solution which provides the ‘best value’ for the customer. Customer research has also been 

considered as part of the solution selection process, as shown by the option assessment diagram in Figure 

3. 

 

Figure 3: Option Assessment Diagram 

 

 
 
Further to the initial resilience modelling work conducted by  SW engaged  

them once again, drawing on their expertise in the Climate Change Adaptation (CCA) arena to assist in 

identifying plausible generic solution options. 

 

The scope of the task included: 

1. Providing 3 plausible levels of solution complexity (low, medium & high) that could be invested in. 

2. Setting complexity levels for 3 sizes of asset/site (small, medium, and large) with solution costs scales 

accordingly 

3. Different solutions, for various levels of asset complexity 

 

Table 3 shows generic investment options that can be applied to any size of Water or Wastewater Treatment 

sites: 
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All of the 24 sites to be treated during AMP8 by having their Service Resilience Enhanced, are at Service 

delivery risk because they have been previously affected by asset heat stress. The accelerated impact of 

climate change means that repeated events will occur with an increasing frequency, and at an increasing 

magnitude, into the future. 

 

Doing nothing at these sites during AMP8 was therefore not considered as a viable option. Doing nothing 

would not align with our business priorities or with the values our customers have articulated that they expect 

us to prioritise investment in. 

 

We have assessed this programme against the criteria for low regret investment identified in the LTDS 

guidance and Appendix 9 of the Final Methodology. The guidance identified that low regret investments meet 

the needs across a wide range of plausible scenarios, meet short-term requirements; or keep future options 

open, including cost minimisation.  
 

We consider that the investment proposed in this enhancement case is a low regret investment for the 

following reasons: 

 

◼ Need - This programme is required to meet the increasing need for our site assets to be 
sufficiently resilient to continue operating in extreme ambient temperatures (typically 40°C and 
above)  

◼ Timing - Climate change is increasing the frequency of elevated temperature events that are 
expected to impact the entire company region. Targeting the most vulnerable and previously 
affected critical sites for resilience enhancement during AMP8 will increase our response 
resilience to additional sites into the future. 

◼ Options - We have assessed options and identified that the solutions being sought are low 
regret items 

◼ Future - We have assessed the range of plausible futures, and this option will be sized to 
ensure that the worst-case outcome within the life cycle of the asset is accounted for. 
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0.2 x £2,432 x 25024 x 0.05 = £608,583 

  

Solution Option Proposed – Option 4 

  

The Option 4 solution to enhance the sites resilience to heat events causing service is costed as  

  

This solution will involve the best combination of interventions to ensure that existing high heat producing 

equipment has suitable ventilation / cooling through the options below: 

◼ Provide additional ventilation to existing buildings/kiosks as required. 

◼ Provide air conditioning for existing buildings/kiosks where additional ventilation cannot meet 
the equipment cooling requirements. 

◼ Relocate existing high heat producing equipment into new buildings/kiosks where 
ventilation/air conditioning cannot meet equipment cooling requirements. 

  

Annual Customer Cost Benefit Analysis 

  

If the resilience solution reduces the Chance of service impact to highly unlikely (0.01% chance of impact)  

  

The residual risk is: 0.2 x £2,432 x 25024 x 0.001 = £12171.67 

The risk reduction is therefore: Inherent risk – Residual risk 

£608503 - £12171.67 = £596331.33 

  

Solution cost/Annual residual impact value = Years to the solution being cost neutral 

  

 / £596331.33 = 1.3 years 

  

The solution will be beneficial to the customer within < 2 years of the project’s completion, therefore setting 

out a compelling case for promotion.  

 

In applying Cost Benefit Analysis to all the sites for option 4, the Cost Beneficial Payback came out to be in 

the range 0.4 – 10 years. 

 

 

Impact of our Solutions 

 

Delivering our Heat stress schemes in AMP 8 will help us prepare for and tackle our Climate Change 

challenges that affect our treatment assets, as evidenced in Table 1 and 2 previously. By sustaining the 

performance of these assets during periods of heat stress, will help us to deliver improved reductions in 

Pollutions and Unplanned Outage outcomes, while also increasing overall resilience and workforce 

capabilities. This is highlighted against the suite of expected AMP8 performance outcomes set out in Table 

6. The anticipated solutions delivered will be to address the current and the foreseeable worsening instances 

of plausible heat stress events. They will deliver a defined new level of protection; 
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4. Cost Efficiency  

This chapter provides detail on how we have developed our options and the associated costs for our AMP 8 

Heat Stress Resilience schemes by applying our standard Cost Estimation and Optioneering approaches to 

ensure they are based on robust cost-evidence and represent efficient delivery for our customers.  

  

Whilst developing different schemes to increase the resilience of our key sites to combat heat stress 

interruptions, we have applied our organisational optioneering process, which is governed by our Decision-

Making Framework. This framework allows for a granular level of detailed optioneering and is aligned to our 

Risk and Value (R&V) process, which manages the full lifecycle delivery of a project. Information on how we 

have applied this Decision-Making Framework as part of our optioneering for each of the two types of Power 

Resilience Enhancement schemes are provided in the following section.  

  

More information on the general approach to cost estimation and optioneering, which all the associated 

definitions is provided in the ‘SRN15 Cost and Option Methodology Technical Annex’.  

 

Our Approach to Estimating the Direct Costs  

 

We have used a combination of approaches to attempt to make sure our costs are comparatively efficient 

and will not adversely impact our customers. These approaches include:  

◼ Using Engineering Consultants to develop initial scope breakdowns for our proposed solutions 

◼ Engaging with industry Cost Intelligence experts to develop a bespoke costing tool that uses a 
range of cost data sources 

◼ Using the outputs of this tool within our solution optioneering process to increase our 
operational resilience, whilst considering the impact on customer affordability.  

 

Specifically for these solutions we have worked extensively with  who developed our initial solution 

options and   who developed our  

to estimate the costs associated with our AMP 8 solutions. More information on this process is provided 

below:  

◼ As an outcome of our work to investigate the threats posed to us by Climate Change, we 
asked  to develop several climate change adaptation solution options.  

◼  provided several investment options to each threat. 

◼ These options were fed into our , 
developed and operated by  to use their industry benchmarking expertise to 
estimate the direct Capex, Opex and Carbon costs associated with each solution.   

◼ The tool used several cost data sources to build the costs for each solution, these included:  

- Early-Stage Contractor Quotes 

- Southern Water Cost Curves 

- Industry Benchmarking data provided by  

-  Subject Matter Expertise on cost estimates for specific scope items in the solution 
design where other quotes/cost curves or benchmarking data could not be aligned to the solution 
scope items 

◼ The outputs of the  were then 
taken forward to be assessed as part of our Optioneering process to prioritise investment in 
schemes for AMP 8. 
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5. Customer Protection  

The proposed Heat Stress reduction programme is below the materiality threshold applicable for a Price 

Control Deliverable to be set.  The principal benefit of this investment case is to ensure that resilience is 

increased sufficiently to meet the challenges arising from adverse heat events. In doing so, will reduce SW’s 

dependency to solely rely on Response and Recovery, in favour of more robust resilience means.  

 

◼ We have evidenced where previous events have occurred and how climate change is 
becoming more prevalent for heat and the extent to which customers and the environment can 
be impacted. The full benefit therefore needs to be seen in terms of the resilience it provides in 
the most challenging summers. 

◼ Our approach is designed to achieve the maximum benefit for customers for the least cost I.e., 
not undertaking investment in schemes that are inappropriate or proven through CBA to be 
poor VFM to SW (Southern Water) and its customers, whilst still striving to achieve the desired 
outcome.  

 

As part of our case, we have set out how the proposed investment enables us to prioritise the various 

schemes to ensure that the intended solutions are delivered successfully, whilst also acting upon lessons 

learnt for remaining similar schemes. This will ensure that delivery of the overall programme will be done as 

effectively as possible, having checked off each project successfully, before proceeding further.  

 

In addition, to ensure that we are not using enhancement funding to rectify existing operational issues, which 

should be undertaken as part of our OPEX budgets, we will utilise condition grade assessments on existing 

heat reduction assets e.g. extractor fans for any defects identified (i.e., structural grade 4 and 5) will be 

rectified and funded by Capital Maintenance budgets and not through this Enhancement Case.  
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