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1 INTRODUCTION 

1.1 CONTEXT 

This Cost Report sets out the cost estimation and risk assessment carried out for the Severn Trent 
Sources Strategic Resource Option Netheridge (Netheridge SRO) Concept Design. 

It should be read in conjunction with the Severn Trent Sources Strategic Resource Option 
Netheridge Concept Design Report and is part of a suite of reports completed in support of Severn 
Trent Water’s (STW) RAPID Gate 2 Submission. 

Other reports completed as part of the Gate 2 concept design development include: 

 Severn Trent Source SRO - Netheridge Concept Design Report (Annex A1) 

 Severn Trent Source SRO - Netheridge Process Basis of Design (Annex A3) 

 Severn Trent Source SRO - Pipeline Route Appraisal Report (Annex A2) and 

 Severn Trent Source SRO - Netheridge Carbon Report (Annex A4). 

 

1.2 REPORT SCOPE 

This report details the cost estimates for the Netheridge SRO and includes calculation of: 

 Capital Cost estimates (Capex); 

 Optimism Bias (OB); 

 Qualitative Costed Risk Assessment (QCRA); 

 Operational Cost Estimates (Opex); 

 Net Present Value (NPV); and 

 Average Incremental Cost (AIC). 

 

1.3 GATE 2 OPTIONS 

The options developed for the Netheridge SRO are as follows: 

 Option 1 - Treatment (MBBR, CoMag, Ozone, BAF, GAC) of effluent at Netheridge WwTW with 
transfer via 700mm dia. pipeline and discharge to the River Severn downstream of the new STT 
SRO Deerhurst WTW. 

 Option 2 - Treatment (MBBR, CoMag, Ozone, BAF, GAC) of effluent at Netheridge WwTW with 
transfer via 700mm dia. pipeline and discharge to the River Severn upstream of the gauging 
station at Haw Bridge. 

 Option 3 – Treatment (MBBR, CoMag, Ozone, BAF, GAC, Ion Exchange) of effluent at 
Netheridge WwTW with transfer via 700mm dia. pipeline and discharge to the East Channel of 
the River Severn downstream of the intake for Gloucester Docks. 
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 Option 4 - Treatment (MBBR, CoMag, Ozone, BAF, GAC, Ion Exchange, UV) of effluent at 
Netheridge WwTW with transfer via 600mm dia. pipeline and discharge to direct to the G&S 
Canal adjacent to the Netheridge WwTW. 

 Option 5 – Additional pipeline for diversion of flows form the main STT SRO pipeline for 
discharge to the East Channel of the River Severn downstream of the intake for Gloucester 
Docks.  
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2 CAPITAL COSTS 

2.1 CAPEX COST ESTIMATION APPROACH 

2.1.1 TREATMENT PLANT UPGRADE 

The treatment capital cost estimate was developed using the STW ‘Cost Tool Lite’ developed by 
Atkins/Arup, version April 2022. The STW team provided uplifts to be applied where items fell 
outside the limits of the cost graphs within the tool. The STW ‘Cost Tool Lite’ applies a Non-
Standard Adjustment, as well as Internal and External Costs as On-Costs, the percentage values of 
those applied were provided by STW.  

Severn Trent’s Cost Tool Lite is an in-house tool that contains more than 20 years of historic project 
cost data and cost models (generated by the Severn Trent Unit Cost Analysis tool) as well as 
historic uplifts for prelims and client costs. 

Option 5 is costed as additional to Options 1 and 2; therefore, it has been costed as the additional 
pipeline and the additional treatment required for discharging to this location. 

2.1.2 PIPELINE  

The pipeline capital cost estimate was developed using the STW ‘Cost Tool Lite’ developed by 
Atkins/Arup, version April 2022. 

The lengths for the pipeline, tunnel sections and crossings were measured off the Civil 3D drawing 
for the pipeline route. 

‘Watercourse crossings’ were included in the model wherever the pipeline crosses a river, stream, or 
land drain that is not tunnelled, this is intended to cover the additional costs incurred when crossing 
a watercourse. 

The pipeline will require several access tracks to drain points to facilitate draining the pipeline during 
standby periods as outlined in the Pipeline Route Appraisal Report. Access track, and security 
fencing was included for access to the drain-down chambers that will be included along the length of 
the pipeline. 

The estimated cost for the outlets were compiled using SPONS and includes the excavation 
(including coffer dam), concrete surround, pipework, and wall penetration for the canal outlets. 

The STW ‘Cost Tool Lite’ developed by Atkins/Arup, version April 2022, applies a Non-Standard 
Adjustment, as well as Internal and External Costs as On-Costs, the percentage values applied 
were provided by STW. 

2.2 ASSUMPTIONS 

2.2.1 TREATMENT PLANT UPGRADE 

The key assumptions made during completion of the Cost Tool Lite are outlined below: 

 Process and connection pipeline size has been assumed. 

 All electrical new equipment will be housed in one building. 

 A single CoMag process stream is provided. 

 For Option 5 it is assumed that Option 1 or 2 is also provided. 
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3 RISK ASSESSMENT AND OPTIMISM BIAS 

3.1 APPROACH TO RISK ASSESSMENT AND OPTIMISM BIAS 

The Optimism Bias (OB) and Qualitative Costed Risk Assessment (QCRA) assessment have been 
carried out in accordance with the approach outlined in the Mott McDonald ACWG Cost 
Constituency Methodology (Rev E Feb 2022) and the Optimism Bias and Qualitative Costed Risk 
Assessment Template (Rev C Feb 2022). 

This approach has been developed by Mott McDonald to specifically address how OB and QCRA 
should be assessed for water resource schemes included in the WRMPs and SRO schemes for 
RAPID submissions at Gates 1 and 2. 

The overall approach follows the HM Treasury Green Book methodology and advocates for a 
reduction in optimism bias as the project risks become better understood and therefore better 
quantified. 

3.1.1 OPTIMISM BIAS 

The ACWG methodology outlines an OB process in three stages1: 

Stage 1:  The first stage defines the project type with regard to standard and non-standard 
engineering project to define the upper bound of OB 

Stage 2:  The second stage scales back the OB based on the contributory factors outline in the 
Green Book methodology 

Stage 3:  The third stage reassess the OB based on the output of the QCRA to ensure that the 
OB allowance takes into account the risks that have now been costed and included 
separately to avoid overestimation of the OB and Risk costs. 

The ACWG methodology suggests that the level of optimism bias at the conclusion of the first, 
second and third stages should be recorded as this will provide a point of reference for comparison 
across the companies. 

3.1.2 QUALITATIVE COSTED RISK ASSESSMENT 

The ACWG methodology for a qualitative costed risk assessment follows a typical risk assessment 
process with standardisation of the risk breakdown structure, risk status, likelihood estimation and 
impact scoring2. The ACWG mythology suggests a Monte-Carlo analysis to aggregate risk with the 
P10, P50 and P90 risk percentiles being recorded. The P50 output from the QCRA should be used 
to determine the total capital cost estimates for appraisal. 

 

 
1 Refer to ACWG Cost Consistency Methodology Rev E Section 6.2. 
2 Refer to ACWG Cost Consistency Methodology Rev E Section 3.8. 
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Risks that affect the delivery of the design and construction phase of the project have been identified 
and appropriate cost and likelihood values were assigned to enable a Monte-Carlo analysis to be 
completed. 

Risks that impact the overall viability or scope of the project or the premise on which the project has 
been developed have not been included in the QCRA, as the impact of the realisation of these risks 
cannot be satisfactorily quantified. 

Risks in the latter category include: 

 Operating regime of the Severn to Thames Transfer SRO project changes impacting the 
design assumptions used for the design of the treatment process, pipeline and pump 
station. 

It is not possible to anticipate or quantify potential changes that may occur to the operation and 
requirements of the STT SRO. Given that the Netheridge scheme output is entirely dependent 
upon the STT SRO requirement, any changes will impact the overall design premise and project 
viability. 

 Changes to influent quality at Netheridge WwTW that require alteration to existing and 
proposed treatment processes to continue to meet consent standards. 

It is possible that changes to the influent quality at Netheridge WwTW could impact the ability of 
the proposed new treatment plant to meet the required STT SRO discharge consent conditions 
at the discharge location. For example, increase in trace metals from an industrial process in the 
catchment. It is not possible to quantify or cost this risk. 

 Installation of new assets at Netheridge WwTW site to meet other project needs (i.e., Gas 
to Grid and AMP8 Phosphorus removal) that impact on the availability of land, power, 
potable water and sludge handling facilities for the proposed STS SRO treatment 
process. 

It is understood that upgrades may occur at Netheridge WwTW in the AMP8 period. The extent 
and nature of these upgrades is not known but they may either utilise power, land, resources 
such as potable water or sludge handling, or they may render elements of the new SRO 
treatment process unnecessary or inappropriate. This risk cannot be costed or quantified. 

 Issues relating to access to land required for the construction of the pipeline and valve 
chambers, and wayleaves and easements for ongoing operation and maintenance of the 
pipeline. 

Options 1, 2, 3 and 5 pipelines are up to 18km long and pass-through land owned by numerous 
stakeholders. It is possible that the selected pipe route cannot be constructed due to issues 
obtaining access or wayleaves. This will be addressed fully at Gate 3 when engagement with 
stakeholders will be undertaken. No engagement has been undertaken at Gate 2 and so this risk 
cannot be quantified or costed. 
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4 OPERATIONAL COST ESTIMATES 

4.1 COST ESTIMATION APPROACH 

The annual operating expenditure has been calculated by assessing the electrical power used on 
site by the equipment, the cost of labour to operate and maintain the equipment and the cost of any 
consumables such as chemicals and media. 

4.2 ASSUMPTIONS 

The basis for the estimation of the operating costs includes a number of key assumptions on the 
operation of the plant: 

 Netheridge SRO treatment plant will treat a minimum of 20MLD on a continual basis to ensure 
viability of the biological treatment process. 

 35MLD of treated effluent will be pumped to the STT SRO abstraction point on 35 days of the 
year throughout the 80-year operational period. 

 20MLD of ‘sweetening’ flows to the STT SRO abstraction point will be pumped for 120 days per 
year. 

 For the remaining 210 days per year, a sweetening flow will be provided through the SRO 
treatment process and will be discharged to the existing outfall. 

This is a simplification of the expected operating conditions, as the number of days on which the 
STT SRO will call for flow over the lifetime of the project is not currently confirmed, and the 
treatment process flexibility to operate at a lower flowrate on days in which there is no STT SRO call 
for flow has not been assessed. Without further detail on the demand profile establishing how the 
operating costs will vary with flowrate this cannot inform the annual cost. Additionally, certain 
technical assumptions as part of the preliminary process design have an influence on the operating 
costs, for instance power costs associated with blowers are based on an estimated oxygen demand 
of the effluent. Consequently, the annual operating costs estimated at this stage are suitable only for 
the comparison of options. 

Other assumptions made during build-up of the Opex cost include: 

 The GAC, Ion Exchange and UV units will not operate during days that the STT SRO does not 
call for flow, this reduces the replacement rate of media and power consumption. 

 The STT SRO will only call for flow for one period during the year. 

 It is anticipated that during the notice period prior to transfer, greater operator input will be 
required due to bringing process units back online, and the Opex includes additional labour for 
this period. 

 It is also expected that when this is complete the transfer pipeline will be drained, the Opex 
includes labour cost for one drain down per year. 

 Operator and maintenance time are assumptions made from previous project experience and 
expected levels of operator input. 

 For Option 5, it is assumed that 35MLD of effluent will be pumped to Haw Bridge for 35 days of 
the year, 20MLD of sweetening flow will be pumped for 120 days of the year and 35MLD will be 
provided to the East Channel for 35 days of the year. 
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5 NET PRESENT VALUE & AVERAGE INCREMENTAL COST 

5.1 APPROACH 

To calculate the Net Present Value (NPV) the Capex costs were split out into categories based on 
their purpose and construction. Each category has an expected asset life associated as outlined in 
the All Company Working Group Mott MacDonald Cost Consistency Methodology Rev E (Feb 2022). 

The asset categories and the corresponding expected asset life are outlined below: 

 Process-Related Carbon Media Including GAC (4 years); 

 Building Services (10 years); 

 Fencing (10 years); 

 ICA (Instrumentation, Control & Automation) (10 years); 

 Plant and Machinery (15 years) – This has been used to represent IX resin replacement only; 

 M&E (Mechanical and Electrical) Works on Pumping Stations and Treatment Works (20 years); 

 Power Supply (25 years); 

 Steel/Timber/GRP Structures (30 years); 

 Brick/Concrete Office Structures (50 years); 

 Headworks/Valves (60 years); 

 Roads and Car Parks (60 years); and 

 Treatment and Pumping Station Civils (incl. Intakes) (60 years). 

The costs were then inputted into the Mott MacDonald NPV and AIC template (Rev C, May 2021) 
provided by STW. The discount factor was provided in the template, the factor used was 3.5% for 
years 1-30, 3% for years 31-75 and 2.5% for years 76-80 as per the Green Book recommendation. 

The minimum flow used was 20MLD and the deployable output was 35MLD. The construction 
Capex cost was split over years 1 and 2 to represent the expected construction timeframe of c. 24 
months, and Opex costs, split into fixed and variable, were shown to start from Year 3. 

5.2 SUMMARY TABLES 

Table 5-1 summarises the NPV and AIC outputs for the five options developed during the concept 
design. Note that the AIC template assumes that the WwTW flows 365 days of the year which may 
not be the correct operating scenario for this scheme. This scheme is anticipated to transfer 35MLD 
for 35 days, 20MLD for 120 days and to run on ‘standby’ treating 20MLD but to the existing 
discharge not transferring for the remainder of the year. 

Note Option 5 outputs are just for the SW branch, and therefore are in addition to Option 1 or 2. 


































































