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Project: Coney Beach Fairground Frontage - Feasibility Study
Project no.: 264874 ARUP

Calculation title: Whole-life option costing
Rev: 01
Date: 03/07/2020

Project information

Scope

This cost assessment has been developed to estimate the whole life costs of the options developed as
part of the Coney Beach Fairground Frontage Feasibility Study. For the purpose of allowing comparison
between the cost of options and also to provide a high-level indicative costs of the preferred option
developed.

Notes and Assumptions

- Costs are based on the sketches of options shown in the study workshop on 22/06/2020.

- Design life of the scheme has been assumed to be 50 years, this provides a baseline for comparison
purposes.

- Costs have been developed based on high-level benchmarking against similar projects and cost
estimation guidance from the Environment Agency for coastal structures: 'Cost estimation for coastal
protection - summary of evidence' (2015) and 'Long term costing tool for flood and coastal risk
manangement' (2015).

- It is assumed the scheme will be constructed in 2020 (Year 0).

- Where costs have been taken from past guidance/projects costs have been 'up-lifted' to 2020 using
Bank of England's inflation calculator. Note the costs presented in the EA Long Term Costing tool are
typically based on 2011 values.

- Costs include Enabling costs, Capital costs and Maintenance costs (including inspection and
maintenance operations).

- 'Optimism bias' has been included at 60% of the sum of the total costs. The Environment Agency
recommends 60% is applied at an strategy design stage to account for appraisers being overly optimistic
in early assessment of project costs in comparison to the final values (FCERM-AG).

- Enabling costs have been included at 20% of the capital cost. This is included to allow for
appraisal/design/surveys/supervision/PM/consents/consultation. This is based on a conservative
approach (accounting for early design stage) considering the proportion of Environment Agency and
Local Authority schemes (Local Authority 17% and Environment Agency 20% for all schemes. Cost
estimation for coastal protection guidance, Environment Agency, 2015).

- Preliminary costs are not included in the rates presented in the EA Long Term costing database,
therefore they have been included by uplifting the capital costs by 20%.

- Costs are only included for the coastal protection works. Public realm improvements and utilities
diversion costs have not been included in the costs.

- Maintenance costs are applied from year 1-49 at the same value i.e. there is no attempt to increase
maintenance cost as the structure ages, this is in accordance with the EA guidance for cost estimates at
the feasibility stage.

- Discount rates applied for Present Value costs applied in accordance with HM Treasury's Green Book.
Non-discounted costs are also referred to as 'Cash’' costs.

- Reinforced concrete structures (seawall and terraced revetment) and rock armour revetment are
assumed to have a 50 year design life.




Exclusions

- Service diversions.

- Decommissioning cost of proposed structures at end of 50 year appraisal period.

- Public realm improvements behind defences.

- Estates, compensation and land assembly costs.

- Extensive removal of structures and buildings.

- The modification of existing structures adjacent to the proposed coastal works and new transition
structures, as well as access stairs and ramps, is excluded from the costing. It is assumed this cost will be
captured in the optimism bias applied.

Limitations

- Some of the options involve piling. Piling is a specialist activity with prices potential varying
significantly depending on site ground conditions. This high level assessment provides an indication of
costs , more cost certainty for the activity will be achieved as the design progresses.

- Economies of scale is accounted for varyingly depending on the level of information in the EA cost
database. For example, the rock armour costs reduce for larger volumes, however the seawall costs to
not reduce in £/m for longer lengths.

- For the revetment option there would be a significant amount of demolition of existing structures
required. Whilst the capital costs in the EA long term cost database are expected to include costs from
schemes involving some demolition of existing structures, there is no indication of the extent of this
activity (i.e. significance of scheme/proportion of price of demolition).



Project: Coney Beach Fairground Frontage - Feasibility Study
Project no.: 264874 ARU P

Calculation title: Whole-life option costing
Rev: 01
Date: 03/07/2020

Summary of Costs

Costs presented are for a 50 year appraisal period.

The Total Costs in the table below have been rounded to the nearest £100k where the value is in the millions, and to the nearest £10k where the
value is in the hundreds of thousands.



Cash Cost (£) PV Cost (£)
Frontage Option Enabling | Capital Cost | Maintenanc | Total Cash Enabling | Capital Cost | Maintenanc| Total PV
Cost Cash Cash e Cost Cash Cost Cost PV PV e Cost PV Cost
Seawall (135m) £432,449 | £2,162,246 £11,682 £2,600,000 | £432,449 | £2,162,246 £5,601 £2,600,000
Sub-frontage 1 Terraced revetment
(135m) £475,694 | £2,594,696 £11,682 £3,100,000 | £475,694 | £2,594,696 £5,601 £3,100,000
Frontline wall / continue
revetment to match Sub-
frontage 1 £219,352 | £1,096,762 £11,682 £1,300,000 | £219,352 | £1,096,762 £5,601 £1,300,000
(90m)
Lower frontline wall with
Sub-frontage 2 setback demountables and
£219,352 | £1,096,762 | £172,715 | £1,500,000 | £219,352 | £1,096,762 £82,816 £1,400,000
flood gates
(90m)
Erosion protection (54m) £45,562 £227,808 £111,626 £380,000 £45,562 £227,808 £53,524 £330,000
Localised erosion
protection (rock £29,561 £147,804 £72,424 £250,000 £29,561 £147,804 £34,727 £210,000
revetment - 35m)
Sub-frontage 3
Full erosion protection
£61,760 £308,801 £151,313 £520,000 £61,760 £308,801 £72,554 £440,000
(rock revetment - 150m)




Cash Cost (£ PV Cost (£
Frontage Option ash Cost (£) ost (£)
Enabling | Capital Cost | Maintenanc | Total Cash Enabling | Capital Cost | Maintenanc| Total PV
Cost Cash Cash e Cost Cash Cost Cost PV PV e Cost PV Cost
Terraced revetment
(158m) £607,351 | £3,036,755 £11,682 £3,700,000 | £607,351 | £3,036,755 £5,601 £3,600,000
. Rock armour erosion
Preferred Option . £45,562 £227,808 £111,626 £380,000 £45,562 £227,808 £53,524 £330,000
protection (54m)
Preferred Option Total £650,000 | £3,300,000 | £120,000 | £4,100,000 | £650,000 | £3,300,000 £60,000 £3,900,000




Whole life costing build-up
OPTION APPRAISAL COSTS PREFERRED OPTION COSTS
Total CASH Co: 398,930 384,99 £326 894 212,001 Total CASH Cost: 521 674] Total PV Cost: 3655788 [ Total PV Cost: [Total CASH Cost: zszs E
[casH P\ PV v CAsi PV PV PV [casH cASH CASH. PV PV PV CASH CASH PV _ CasH CASH PV PV PV
Capital __Maint Czpiml Maint Enablmﬂ Capital Enablmﬂ Capital _Maint Enzhlmg Capital Enablmﬂ Capital _Maint Maint Enabling Capllal Maint Enablmg Capital _Maint Enzhling
I I £2.162.246] 11,682
Year D::::“ Description ‘Sub-frontage 1 - Seawall Sub-frontage 1 - Revetment ‘Sub-frontage 2 - Frontline Sub-frontage 2 - Frontiine with Setback defences Sub-frontage 2 - Erosion protection ‘Sub-frontage 3 - Full erosion protection (rock revetment) TERRACED REVETMENT ROCK ARMOUR
432.449]_2.162.206 g 475,694 ] 2,604 60 219,352 _1.006.762 g 219.352]_1.006.76: 45.562] 227808 g 29561 147.804 25,561 807 61.760] _308.80 [ 607.351]_3.036.75 45.562] 227808 g
238 230 238 238 230 525 406 201 47 088 984 3 201
238 223 238 238 223 525 290 127 478 088 883 127
238 215 238 238 215 525 179 055 478 088 785 055
238 208 238 238 208 525 072 985 478 088 691 208 985
238 201 238 201 238 201 525 68| 918 478 088 600 201 918
238 194 238 194 238 194 525 867 853 478 088 512 194 853
238 187 238 187 238 187 525 770 791 478 088 427 187 791
238 181 238 181 238 181 525 677 730 478 088 345 181 730
238 475 238 1E‘ 238 475 525 586 671 478 088 266 1E‘ 671
238 169 238 169 238 169 525 499 615 478 088 189 169 615
238 163 238 163] 238 163 525 414 560 478 088 115 163] 560
238 158 238 | 238 158 525 333 508 478 088 044 158] 508
238 152 238 152 238 152 525 254 457 478 088 974 152 457
238 147 238 147 238 147 525 178 407 478 088 908 147 407
238 142 238 142 238 142 525 104 360 478 088 843 142 360
238 137 238 137 238 137 525 033 314 478 088 781 137 314
238 133 238 133 238 133 525 964 269 478 088 721 133 269
238 128 238 128 238 128 525 898 226 478 088 662 128 226
238 24 238 124 238 24 525 833 185 478 088 606 124 185
238 120 238 120 238 120 525 71 145 478 088 552 120 145
238 116 238 116 238 116 525 712 106 478 088 499 116 106
238 112 238 112 238 112 525 654 069 478 088 449 12 069
238 108 238 108 238 108 525 598 033 478 088 400 108 033
238 104 238 104 238 104 525 544 998 478 088 352 104 998
238 101 238 101 238 ]] 101] 525 492 964 478 088 307 101 964
238 7 238 7 238 7 525 441 931 478 088 262 7 931
238 )4 238 7] 238 )4 525 392 900 478 088 220 7] 900
238 238 1 238 525 345 869 478 088 179 1 869
238 238 88 238 525 300 840 478 088 139 88 840
238 238 85 238 525 256 812 478 088 100 85 812
238 238 82 238 525 219 788 478 088 068 82 788
238 238 80/ 238 525 184 765 478 088 037 80| 765
238 238 71{ 238 525 149 743 478 .088 007 71{ 743
238 238 75 238 525 116 721 478 088 978 75 721
238 238 73| 238 525 083 700 478 088 949 73| 700
238 238 71| 238 525 052 680 478 088 921 71| 680
238 238 69 238 525 021 660 478 088 895 69 660
238 238 67 238 525 9901 641 478 088 869 67 641
238 238 65 238 525 962 622 478 088 843 65 622
238 238 63 238 525 934 604 478 088 819 63 604
238 238 61] 238 525 907 586 478 088 795 61] 586
238 238 60| 238 525 881 569 478 088 772 60| 569
238 238 58] 238 525 855 553 478 .088 749 58] 553
238 238 56 238 525 830 537 478 088 727 56 537
238 238 55‘ 238 525 806 521 478 088 706 55‘ 521
238 238 53 238 525 783 506 478 088 686 53 506
238 238 51] 238 525 760 491 478 088 666 51] 491
238 238 50/ 238 525 738 477 478 088 646 50/ 477
492069 0203 238 238 48] 238 525 716 463 478 088 627 48] 463
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