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1 INTRODUCTION 
1.1 Background 

In June 2024, J Chatterton Associates (JCA) were commissioned by RPS Ireland Limited (now Tetra 
Tech Consulting Limited) on behalf of Fingal County Council to undertake a Benefit Cost Analysis of 
the alleviation of flooding and the delay of coastal erosion within the Burrow associated with 
proposed coastal management measures.  The results of this study were presented in an earlier 
version of this report (D01) in June 2024.  
Following a review by the Office of Public Works (OPW), this report has subsequently updated to 
reflect a modified methodology as described in this document.  
As the author of the original report (John Chatterton) retired in 2024, this report has been updated 
by Tetra Tech Consulting Ltd. However, the method and approach developed by JCA has remained 
consistent, other than incorporating the suggested amendments to eliminate flood damages 
associated with properties lost to erosion put forward by the OPW.  

1.2 Overview 

Figure 1.1 illustrates the progressive erosion of the coast under existing conditions assuming an 
average set back of 2m per year or 4m per year over a 50 year period. Figure 1.2 indicates the 
flooding extents for selected return periods (Annual Exceedance probabilities) considering the 
predicted increased flooding by year 50 under the Mid-Range Future Scenario (MRFS) with the 
coastline having retreated by 2m and 4m per year for +50years. All existing land seaward of the 
projected erosion lines will be vulnerable to flooding due to a decrease in elevations caused by 
erosion. Furthermore, erosion of the existing dune system which currently acts as a natural flood 
defence, in combination with rising sea levels caused by climate change, will create additional flood 
routes and increase the coastal flood risk to previously unaffected areas of low lying land.  
Data from this analysis were used in conjunction with estimated capital and maintenance costs to 
prepare this economic appraisal for the proposed development. 
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Figure 1.1: Projected coastal change across the Burrow over the next +50 years based on 2 

and 4 m per year erosion scenarios 
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Figure 1.2: Updated Tidal Flood Extent Maps: The Burrow – MRFS (+0.25m SLR) with 

erosion at 2m/yr (upper) and 4 m/yr (lower) for 50yrs 
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1.3 Appraisal Scenarios 

Table 1-1 summarises the range of scenarios investigated as part of this appraisal which follows the 
methodology described in the Economic Appraisal of Flood Relief Schemes Interim Technical 
Guidance Note as published by the Office of Public Works (OPW, 2023). Four basic scenarios were 
considered varying with respect to: 

 Rates of erosion.  

 Flooding thresholds for flooded properties. 

In-line with OPW guidance and the Public Spending Code , three different discounting scenarios, as 
outlined below, were employed in examining the four erosion and flooding scenarios outlined above : 

 4.0% from years 0 to 30 and 3.5% thereafter to year 50. 

 A flat 3% rate for 50 years. 

 A flat 5% rate for 50 years. 

In the interest of further examining the sensitivity of the assessment, all scenarios were considered 
using two property values: 

 The median value of properties within Eircode K36 (Malahide) in June 2024, €520,000 

 The updated median value of properties within Eircode K36 (Malahide) in September 2025, 

€600,000 

Table 1-1: Selected Flooding and Coastal Erosion scenarios considered in this assessment. 

 
  

Test Discount 
Rate 

A 2m/year erosion, No property flooding Threshold 3.5/4%
A3 2m/year erosion, No property flooding Threshold 3%
A5 2m/year erosion, No property flooding Threshold 5%
B 2m/year erosion, 200mm  property flooding Threshold 3.5/4%
B3 2m/year erosion, 200mm property flooding Threshold 3%
B5 2m/year erosion, 200mm  property flooding Threshold 5%
C 4m/year erosion, no property flooding Threshold 3.5/4%
C3 4m/year erosion, no property flooding Threshold 3%
C5 4m/year erosion, no property flooding Threshold 5%
D 4m/year erosion, 200mm property flooding Threshold 3.5/4%
D3 4m/year erosion, 200mm property flooding Threshold 3%
D5 4m/year erosion, 200mm property flooding Threshold 5%

Scenario
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1.3.1 Assumptions in the damage and loss scenarios 

A summary of the assumptions used in applying the OPW appraisal guidance to the Burrow appraisal 
together with a commentary on the effects any changes might have on the final Net Present Value 
and Benefit Cost Ratio of each scenario is presented in the following Sections of this report. 

1.3.2 General 

The Multi Coloured Handbook (MCH) published annually by Middlesex University, London Flood 
Hazard Research Centre (FHRC, 2023) was the main source of method and data for this assessment. 
Data used for the Burrow appraisal was in line with information published on www.mcm-online.co.uk 
for the 2022/23.1  

1.3.3 Currency Conversion 

Conversion to Euros was made using Purchasing Power Parity (PPP) as directed in Economic 
Appraisal guidance note (OPW, 2023). The conversion to Euros used by for the Burrow appraisal was 
1.1332 
Although it is suggested in the guidance that inflation of prices to the cost baseline should update 
building fabric, inventory damage and clean up separately using appropriate wholesale and consumer 
price indices, this was avoided by obtaining all damage and loss data from the 2022/23 datasets. 

1.3.4 Flood Duration 

Long duration data (between 12 and 24 hours) was selected for flooding damage as directed in the 
Economic Appraisal guidance note (OPW, 2023). 

1.3.5 Increasing Flood Damage due to Climate Change 

The Benefit Cost Ratio (BCR) for the preferred scheme was produced for the ‘Slower Onset’ trajectory 
and was used as the primary case for the appraisal.  
The ‘Slower Onset’, Medium Future Range Scenario (MRFS), represents a timeline that is consistent 
with the lower to middle range of the International Panel on Climate Change (IPCC) projections. 
Based on preliminary design work to date, it is envisaged that the preferred scheme which has been 
previously demonstrated to mitigate coastal flooding and erosion risks during a 1 in 200 year return 
period event with +0.25m of sea level rise will have a design life of at least 50 years. 
For the purpose of this assessment, it is assumed that the sea level rise associated with the MRFS 
(and corresponding damages/losses) will increase linearly between years 0 and 50. 

1.3.6 Residential Property Classification 

Classification was based on residential property types (detached, semi-detached, terraced, bungalow, 
flat) with no additional precision regarding age and social class. This information was derived from a 
geo-directory dataset as supplied by Fingal County Council under license from Tailte Éireann.  

 
1 The 2023/2024 dataset only became available in mid-May 2024 and was therefore not available at the outset 
of this assessment.  
2 https://www.chrislross.com/PPPConverter/ 

http://www.mcm-online.co.uk/
https://www.chrislross.com/PPPConverter/
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1.3.7 Property Ground Floor Footprint 

Property footprints were measured derived from geo-directory information in square metres.  

1.3.8 Flooding Depth Damage 

Flooding Depth Damage data adjusted for saltwater contamination was used to derive tidal flooding 
damage. 

1.3.9 Property Floor Levels 

Finished flood levels were estimated from existing Lidar information of the study area. Full property 
level threshold surveys were beyond the scope of this assessment. Recognising potential sensitivity 
issues, the following two scenarios were considered: 
 No threshold level i.e., flood damage begins at the ground level as determined by Lidar survey, 
 A 200mm uplift from ground level to reflect the typical raise from ground level to 

threshold/damp proof course level. In absence of a site-specific property threshold survey, this 
200mm uplift was estimated from a review of property levels from Google Earth Street view.  

1.3.10 Property Valuations 

It is acknowledged that progressive coastal erosion has the potential to result in the loss of built 
infrastructure, including properties. As it was impractical to get detailed valuations on the many 
properties likely to be affected over a 50-year period, the Eircode routing key median value for K36 
(Malahide) (moving 12-month median sale price February 2024) from data provided by the Central 
Statistical Office3 was used to derive an approximate valuation for relevant properties.  
Although the median value of €520,000 for all buyer types may appear high for The Burrow, its location 
near the coast and within easy commuting distance to Dublin suggested that this value could be 
retained. This viewpoint and approach was endorsed by Fingal County Council. 
Table 1-2 summarises all of the properties sold within the vicinity of the Burrow over recent years as 
garnered by the Property Services Regulatory Authority. This table also notes the potential flooding 
status and year of loss in respect to erosion based on updated flood and erosion risk assessment 
undertaken by RPS. The values quoted have not been adjusted to account for inflation between time 
of sale and present day (i.e., 2025).  
 
  

 
3 House Prices interactive visualisation | CSO Ireland 

https://visual.cso.ie/?body=entity/rppi
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Table 1-2: Property Sales in The Burrow in recent year 

Sale date Address Eircode Price Years to loss (2m/year) Flooding? 

12/10/23 Sandpiper cottage  K36TD23 130.000 43 Q100 

19/08/22 Meandross, The Burrow K36PX33 750,000 295 No  

22/06/21 St Finbarrs, The Burrow K36XN66 475,000 200 No  

29/06/18 Ferndale, The Burrow Rd  465,000 No data  

20/02/18 Somerset, The Burrow  420,000 190 No  

28/08/15 Knocknamore, The Burrow  240,000 181 No 

21/11/14 Marsh Lane, The Burrow  300,000 209 Q2 to Q100 

19/09/23 Fern Meadows, The Burrow  257,000 202 Q100 

08/11/12 Porters Lane, The Burrow  530,000 171 No  

15/12/11 Nurses Cottage, 1 The Burrows, 
Strand Road 

 120,500 ? ? 

21/09/11 6 The Burrows, Strand Road  210,000 ? ? 

      

18/10/10 Sandy Dell, The Burrow  175,000 11 Q100 

1.3.11 Vehicle Damage 

OPW Guidance suggests an average value for a typical motor vehicle in Ireland is €16,874. However, 
this value was not added to each flood damaged property as: 
 No data was collected on vehicle ownership. 
 No allowance is made for movement of cars from flood areas before imminent flooding. 

1.3.12 Residential Indirect and intangible Damages/Losses 

Indirect and intangible damages/losses were considered equal to the total (direct) property flood 
damage or loss through flooding and/or erosion in accordance with the Economic Appraisal guidance 
note (OPW, 2023).  
Data from www.mcm-online.ac.uk was not used to evaluate long term accommodation costs 4 
following flooding as this, in effect, is already accounted for by setting indirect and intangible 
losses/damages equal to direct damages as described above.  

1.3.13 Non-residential Properties 

The Multi Coloured Handbook (MCH) categories and depth damage data per square metre were used 
for non-residential properties. This includes but is not limited to categories such as retail, offices, 
warehouses, leisure, public buildings, industry, playing fields, car parks and sub-stations. 
Results from flood simulations indicated that no non-residential properties were affected by flooding 
for any return period (2-year AEP to 1,000-year AEP) based on the current climate scenario whilst 
only 2 non-residential properties were affected for the MRFS flooding scenario.  
In respect of erosion risk, under the 2m per year erosion scenario, only 3 non-residential properties 
were considered at risk. This increased to 5 non-residential properties under the 4m per year erosion 

 
4 Indicative value of £5,671 

http://www.mcm-online.ac.uk/
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scenario. Owing to a lack of detailed valuation data, these properties were given the same valuation 
as residential properties. 
It was further assumed that there are no “unique” non-residential properties whereby a national loss 
could occur as a result of coastal erosion.  

1.3.14 Indirect Damages to Non-Residential Properties 

In general, indirect damages relate to lost earnings and profits which are deemed to be internal 
transfers and financial losses, rather than economic losses, and as such are excluded from the 
assessment of benefits. In reality, with only one non-residential property at risk from flooding indirect 
damages were considered inconsequential and therefore excluded from the assessment. 

1.3.15 Utilities 

There are no utilities (water treatment pumping stations or electricity sub stations etc) that are 
vulnerable to either flooding or coastal erosion. 

1.3.16 Road Traffic Disruption 

Traffic disruption costs have not been included in this assessment as there are very few (if any) 
alternative routes to properties should access be cut-off by flooding i.e. there are no alternative routes 
involving greater travel distances by which to evaluate the cost of travel disruption. 

1.3.17 Public Realm, Amenity, Tourism, and the Environment 

Whilst Chapter 8 of the MCH provides an approach to estimate the contingent valuation of a scheme, 
which can be significant, where an area is heavily used for recreation and tourism. However, 
evaluation of these potential benefits is somewhat subjective, even when based on a recreational 
benefits survey, as inevitable assumptions have to be made regarding how much impact the loss of 
a beach will have on numbers visiting. The omission of potential recreational gains and benefits 
mitigated by the proposed scheme results in the assessment of scheme benefits reported herein 
being conservative as even minimal reduction in recreational usage will have costs associated with 
travel to alternative venues etc. 

1.3.18 Emergency Services 

Costs to emergency services (which include evacuation costs) were included in the economic 
damages and were calculated as 8.1% of the total Residential and non-Residential flood damages in 
accordance with the Economic Appraisal guidance note (OPW, 2023). 

1.3.19 Risk To life 

As per Section 3.8.3 of the Economic Appraisal Guidance Note (OPW, 2023), the potential damage 
costs of loss of life in a flood event are not to be included in the assessment of economic damages 
given that this risk is taken into account in the option design , selection and justification for the scheme. 

1.3.20 Exclusions 

As per Section 4.4 of the Economic Appraisal Guidance Note (OPW, 2023), this economic 
assessment did not include for: 

 Post scheme increases in property values. 

 Future development benefits. 



REPORT 

IBE1820  |  The Burrow Economic Appraisal  |  D03  |  13 November 2025       9 

1.4 Calculation of Annual Average Damages (AAD) for Flooding 

AADs were calculated based on a simple integration of the loss probability curve from the 50% up to 
the 0.1% AEP event (see Section 2, Steps 1 & 3 and associated loss probability curves in Figure 3.1 
& Figure 3.2). 

1.5 Calculation of Annual Average Benefits (AAB) for Flooding 

AABs were calculated as the difference between damages from the 50% up to the 0.1% AEP event 
and the residual damages not mitigated by the proposed scheme (see Section 2, Steps 3 and 4). 

1.6 Calculation of Present Value Benefits (Flooding) 

The PVB associated with flooding was calculated using: 
 A discount rate of 4% up to year 30, and a discount rate of 3.5% between years 31-50. 

 As per the Economic Appraisal guidance note (OPW, 2023), further discount rates of 3% and 

5% were used to test the sensitivity of the appraisal, 

 The assessment was based on a 50 year window.  

The calculation of benefits described in Section 3 and Appendices is based on the worked example 
detailed in Appendix C of the Economic Appraisal guidance note (OPW, 2023). 

1.7 Calculation of Present Value of Benefits (Erosion) 

The year to loss was used in the following formulae for all properties expected to be lost (with no 
protection measures). It was assumed that the scheme, if well maintained, will still be effective after 
year 50 (the nominal life of scheme) and erosion rates would continue to be minimal.  

 
PV (without scheme) = MV (1 – 1 / (1 + r) p) 

Where: PV = Present Value 

 MV = Market Value of Property 

 p = expected life of property with no coast protection project 

 r = Selected discount rate 

1.8 Baseline Scenario (Flooding) 

The appraisal used the “Do Nothing” (Current climate) scenario as a baseline. 

1.9 Other considerations 

The analysis of Present Value of Benefits (PVb) was made complex by: 

 Differential rates of erosion (2 metres per year or 4 metres per year) 

 Properties considered at risk of flooding which was dynamic in response to rising sea levels 

and the different erosion scenarios which modified potential flood routes.  



REPORT 

IBE1820  |  The Burrow Economic Appraisal  |  D03  |  13 November 2025       10 

Whereby properties are lost to erosion (i.e., when the coastline is within 5 metres of the property), the 
property no longer incurs flood damages. To account for this, the Average Annual Damage for flooding 
associated with a property that is lost to erosion is adjusted linearly based on year of loss. This 
adjusted value was then subtracted from the net Present Value of Benefits for Flooding.  

The 4 metre per year erosion scenario clearly results in a more rapid loss of properties relative to the 
2 metre per year scenario. Consequently and as described later in this report, the Present Value of 
Benefits (PVb) of alleviating flood risk for the 4 metre per year erosion scenario is therefore less than 
the PVb for the 2-metre erosion scenario as fewer properties remain . 

A step-by-step description of the detailed economic assessment undertaken for Scenario A is 
presented in Section 3. Similar output is presented for the other scenarios in Appendix A - 
Appendix C. 

1.10 Scheme costs 

1.10.1 Beach nourishment and groyne scheme 
Preliminary cost estimates for the coastal management scheme proposed for the Burrow which 
includes the construction of groynes and re-nourishing the beach with sand material were developed 
in 2024 based on:  

• Estimates provided by experienced contractors including Ashleigh and Boskalis 

• Experience from previous jobs 

• Spon's Civil Engineering and Highway Works Price 
A detailed breakdown of cost estimates for each element of the proposed scheme is presented in a 
separate spreadsheet5, however for the purposes of informing this Economic Appraisal report, a 
summary of scheme costs and main assumptions are provided below:  

• The initial capital cost of construction (inclusive of a 10% contractors profit margin and a 43% 
optimism bias) equated to €31.84 million. 

• Annual maintenance of the flood embankments, flood wall and groyne structures equated to 
€39,021.  

• The periodic beach nourishment, assumed to be required once every ten years, equated to 
€17.46 million.  

Thus, depending on the discount rate applied (see section 1.6), the Present Value cost of the scheme 
over a period of 50 years equated to between €56.30 and €67.95 million.  
It should be noted that the cost of this scheme could be significantly reduced should a suitable marine 
aggregate extraction site be identified and licensed in Ireland as opposed to importing beach 
nourishment material from the UK (Liverpool Bay).  

1.10.2 Alternative option (Rock Armour Revetment) 

An alternative option considered in the Environmental Impact Assessment Report (EIAR) involved 
protecting the coastline along the Burrow by constructing c. 1.3km rock armour revetment. Owing to 
the flood risk posed to other areas across the Burrow, it would still be necessary to construct the 

 
5 • IBE1820 - The Burrow Preferred Scheme Cost Estimate D03.xlsx 
   • IBE1820 - The Burrow Alt1 Revetment Scheme Cost Estimate D01.xlsx 



REPORT 

IBE1820  |  The Burrow Economic Appraisal  |  D03  |  13 November 2025       11 

proposed flood wall at Marsh Lane and the flood embankments which are also included in the 
preferred scheme.  

• Based on estimates provided by a specialist contractor who is currently involved in coastal 
works at the Burrow, the initial capital cost of constructing the rock armour equated to €5.5 
million. The total capital cost of this alternative option equated to €12.47 million. As before, 
this is inclusive of a 10% contractors profit margin and a 43% optimism bias.  

• Annual maintenance of the flood embankments and flood wall equated to €8,849. 

• The periodic maintenance of the rock armour revetment estimated at 10% of initial capital work 
costs once every ten years equated to €864,145. 

Depending on the discount rate applied the Present Value cost of the alternative scheme over a period 
of 50 years equated to between €13.80 and €14.42 million.  
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2 SUMMARY OF RESULTS 
Table 2-1 summarises the results from the economic appraisal (including sensitivity testing, differing 
Transaction Discount Rates (TDR) and property valuation assumptions) of the recommended scheme 
for the four scenarios.  
It was found that using the €520,000 median property value gives a Benefit Cost Ratio (BCR) of 
greater than unity for 8 of the 12 scenarios. Increasing the typical property value to reflect the updated 
2025 median value for Eircode K36 properties produced a BCR greater than unity for all scenarios 
except B5 (2m/year erosion, 200mm property flooding threshold).  
It can therefore be concluded that based on the projected coastal flood and erosion risk posed to the 
Burrow over the next 50 years that the proposed scheme will, under 79% of the scenarios assessed, 
produce a BCR greater than unity.  
  

 
 

Table 2-1: Summary results for each Scenario with sensitivity analysis and both property price 
estimates – proposed beach nourishment and groyne scheme 

 
 

 
  

Scenario B with the lower erosion rate, 200mm property threshold and most current 
property prices was found to produce a BCR of 1.061 under the standard TDR.  
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The output of the economic appraisal for the alternative scheme which would see the coastline at the 
Burrow protected by a c. 1.3km revetment as opposed to groynes and beach nourishment is 
summarised in Table 2-2. This alternative scheme produced a BCR of 4.484 for the 2m/yr erosion 
and 200m property threshold scenario under the standard TDR.  
Table 2-2: Summary results for each Scenario with sensitivity analysis and both property price 

estimates – Alternative rock armour scheme 
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3 STEP BY STEP ECONOMIC ASSESSMENT OF SCENARIO 
A 

This Section provides a step-by-step overview of the methodology applied to derive the Benefit Cost 
Ratio (BCR) and Net Present Value (NPV) for each scenario. The following description is based on 
Scenario A (see Table 3-1 below) whilst the equivalent supporting calculations for Scenarios B 
through to D are presented in Appendices A-C of this report.  

Table 3-1: Selected Flooding and Coastal Erosion scenarios 

 

Step 1:  

Derive Current Climate Annual Average Flood Damages, as shown in Table 3-2.  
Table 3-2: AADs associated with flooding under current climate- Scenario A 

 

Test Discount 
Rate 

A 2m/year erosion, No property flooding Threshold 3.5/4%
A3 2m/year erosion, No property flooding Threshold 3%
A5 2m/year erosion, No property flooding Threshold 5%
B 2m/year erosion, 200mm  property flooding Threshold 3.5/4%
B3 2m/year erosion, 200mm property flooding Threshold 3%
B5 2m/year erosion, 200mm  property flooding Threshold 5%
C 4m/year erosion, no property flooding Threshold 3.5/4%
C3 4m/year erosion, no property flooding Threshold 3%
C5 4m/year erosion, no property flooding Threshold 5%
D 4m/year erosion, 200mm property flooding Threshold 3.5/4%
D3 4m/year erosion, 200mm property flooding Threshold 3%
D5 4m/year erosion, 200mm property flooding Threshold 5%

Scenario
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Step 2:   

Derive Current Climate Annual Average Flood Benefits with Scheme in place as detailed in Table 
3-3 and shown graphically in Figure 3.1. 
Table 3-3: AADs associated with flooding with scheme in place under current climate - 

Scenario A 

 

 

Figure 3.1: Loss Probability Curve for Current Climate – Scenario A 
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Step 3:  

Derive Annual Average Flood Damages for the MRFS as shown in Table 3-4.  
Table 3-4: AADs associated with flooding under MRFS- Scenario A 

 

Step 4:  

Derive Annual Average Flood Benefits for the MRFS with scheme in place as detailed in Table 3-5 
and shown graphically in Figure 3.2. 
Table 3-5: AADs associated with flooding with scheme in place under current climate - 

Scenario A 
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Figure 3.2: Loss Probability Curve for MRFS – Scenario A 
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Step 5:  

Interpolate Flood Damages across the 50 year scheme life as shown in Table 3-6. 
Table 3-6: PV of flooding benefits merging Current Climate with MRFS – Scenario A 

 
A summary of the number of properties contributing to these damages is presented in Table 3-7. 
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Table 3-7: Summary of flooded properties for current and MRFS climate scenarios based on 
an erosion rate of 2 m per year 

 

Step 6:  

Derive the benefits associated with the scheme under the 2 m/yr erosion scenario as listed in Table 
3-8. 
Table 3-8: PV of benefits associated with Scenario A 

 
Note that flood alleviation benefits relate to a reduction in flooding assuming a scheme design life of 
50 years and a linear increase between damages avoided for current climate and MRFS. 
Properties lost to erosion in the 2 m/yr and 4 m/yr scenarios are accounted for in flood damage 
avoided scenarios as relevant using the approach outlined in Section 1.9. The numbers of properties 
lost due to erosion over various epochs under the 2m/yr scenario are listed in Table 3-9. 

 
Table 3-9: Successive properties lost to erosion up to year 50 based on an erosion rate of 2 m 

per year 
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Step 7:  

Undertake a sensitivity analyses of Discount Rate in accordance with the OPW Economic Appraisal 
guidance note, (OPW, 2023) that advises examining the sensitivity of PVb using 3% and 5% test 
discount rates as summarised in Table 3-10 and Table 3-11 below.  
Table 3-10: PVb sensitivity testing with 3% discount code – Scenarios A - D 

 
 

Table 3-11: PVb sensitivity testing with 5% discount code – Scenarios A - D 
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Step 8:  

The final step is matching the Present Value of Benefits with the Present Value of Costs to derive the 
Benefit Cost Ratio and the Net Present Value (Base TDR6, 3% & 5%) as shown in Table 3-12 and 
Table 3-13. 
Table 3-12: PVc vs PVb and resultant BCR for discount Scenario A (left) and A3 (right) 

 

 
6 TDR = Transaction Discount Rate 
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Table 3-13: PVc vs PVb and resultant BCR for discount Scenario A5 
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Appendix A Scenario B, 200mm Flooding Threshold and 2 metres per year 
erosion 

Step 1: Current Climate Annual Average Flood Damages 
Table A-14: AADs associated with flooding under current climate- Scenario B 

 

Step 2: Current Climate Annual Average Flood Benefits with 
Scheme 

Table A-15: AADs associated with flooding post scheme under current climate- Scenario B 

 

 



REPORT 

IBE1820  |  The Burrow Economic Appraisal  |  D03  |  13 November 2025       25 

Step 3: MRFS Annual Average Flood Damages 

Table A-16: AADs associated with flooding under MRFS - Scenario B 

 

Step 4: MRFS Annual Average Flood Benefits with scheme 

Table A-17: AADs associated with flooding with scheme in place under current climate - 
Scenario B 
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Step 5: Interpolation of Flood Damages 

Table A-18: PV of flooding benefits merging Current Climate with MRFS – Scenario B 

 



REPORT 

IBE1820  |  The Burrow Economic Appraisal  |  D03  |  13 November 2025       27 

Table A-19: Summary of flooded properties for current and MRFS climate scenarios based 
on an erosion rate of 2 m per year 

 

Step 6: Benefits with the 2 m/yr erosion scenario 

Table A-20: PV of benefits associated with Scenario B 

 
 
Table A-21: Successive properties lost to erosion up to year 50 based on an erosion rate of 2 

m per year 

 
 

Step 7: Sensitivity Analyses of Discount Rate 
See Section 3, Step 7.  

Step 8: Present Value of Benefits vs Present Value of Costs 
See overleaf.  
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Table A-22: PVc vs PVb and resultant BCR for discount Scenario B (left) and B3 (right) 
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Table A-23: PVc vs PVb and resultant BCR for discount Scenario B5 
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Appendix B Scenario C, No Flooding Threshold and 4 metres per year 
erosion 

 

Step 1: Current Climate Annual Average Flood Damages 

Table B-24: AADs associated with flooding under current climate- Scenario C 

 

Step 2: Current Climate Annual Average Flood Benefits with 
Scheme 

Table B-25: AADs associated with flooding with scheme in place under current climate - 
Scenario C 
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Step 3: MRFS Annual Average Flood Damages 

Table B-26: AADs associated with flooding under MRFS- Scenario C 

 

Step 4: MRFS Annual Average Flood Benefits with scheme 

Table B-27: AADs associated with flooding with scheme in place under current climate - 
Scenario C 
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Step 5: Interpolation of Flood Damages 
Table B-28: PV of flooding benefits merging Current Climate with MRFS – Scenario C 
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Table B-29: Summary of flooded properties for current and MRFS climate scenarios based 
on an erosion rate of 4 m per year 

 

Step 6: Benefits with the 4 m/yr erosion scenario 

Table B-30: PV of benefits associated with Scenario C 

 
Table B-31: Successive properties lost to erosion up to year 50 based on an erosion rate of 4 

m per year 

 

Step 7: Sensitivity Analyses of Discount Rate 
See Section 3, Step 7.  

Step 8: Present Value of Benefits vs Present Value of Costs 
See overleaf.  
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Table B-32: PVc vs PVb and resultant BCR for discount Scenario C (left) and C3 (right) 
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Table B-33: PVc vs PVb and resultant BCR for discount Scenario C5 
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Appendix C Scenario D, 200mm Flooding Threshold and 4 metres per year 
erosion 

 

Step 1: Current Climate Annual Average Flood Damages  
Table C-34: AADs associated with flooding under current climate- Scenario D 

 

Step 2: Current Climate Annual Average Flood Benefits with 
Scheme 

Table C-35: AADs associated with flooding with scheme in place under current climate - 
Scenario D 
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Step 3: MRFS Annual Average Flood Damages 

Table C-36: AADs associated with flooding under MRFS- Scenario D 

 

Step 4: MRFS Annual Average Flood Benefits with scheme 
Table C-37: AADs associated with flooding with scheme in place under current climate - 

Scenario D 
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Step 5: Interpolation of Flood Damages 

Table C-38: PV of flooding benefits merging Current Climate with MRFS – Scenario A1 
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Table C-39: Summary of flooded properties for current and MRFS climate scenarios based 
on an erosion rate of 4 m per year 

 

Step 6: Benefits with the 4 m/yr erosion scenario 
Table C-40: PV of benefits associated with Scenario A1 

 
Table C-41: Successive properties lost to erosion up to year 50 based on an erosion rate of 4 

m per year 

 

Step 7: Sensitivity Analyses of Discount Rate 
See Section 3, Step 7.  

Step 8: Present Value of Benefits vs Present Value of Costs 
See overleaf.  
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Table C-42: PVc vs PVb and resultant BCR for discount Scenario D (left) and D3 (right) 
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Table C-43: PVc vs PVb and resultant BCR for discount Scenario D5 
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Appendix D Experience of John Chatterton 
 
John Chatterton is former consultant and lecturer in project appraisal and business systems for the 
water, river management and utilities industry, with a career spanning over 35 years working in UK, 
Asia, the United States, the Caribbean, Russia and Europe. 
Dr. Chatterton was also the principal associate with the internationally renowned Flood Hazard 
Research Centre of Middlesex University, London. John is the author of innovative technical 
publications and consultancy reports in flood risk management economics, including "The Benefits of 
Flood Alleviation" with Professor Edmund Penning-Rowsell OBE. This book and its subsequent 
companion publications produced at FHRC are the recommended texts/manuals for the cost-benefit 
appraisal of all UK and Ireland coastal and fluvial catchment and shoreline flood management plans, 
flood alleviation strategies and schemes. John was technical adviser and co-author of the 2005 and 
2010 updates of all FHRC Manuals and Handbooks. The application of cost benefit economics has 
taken John on extended flood risk management projects to Russia (St Petersburg Flood barrier), 
Turkey (Black Sea communities), Poland (River Odra). Slovakia (River Danube at Bratislava), 
Romania (Prut/Barlad catchment) and Algeria (Algers). 
John also specialised in asset management in both the water and river sectors and has coordinated 
projects in the Ukraine and Trinidad and Tobago, and in UK as a framework contractor to the 
Environment Agency. and adviser to the Northern Irish Rivers Agency. John has also worked with 
Severn Trent Water International on organisational reviews and privatization initiatives for water 
utilities in Russia, Ukraine, Georgia, Moldova, Turkey, Bangladesh and India. 
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