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1 Introduction 

The Environment Agency has appointed Mott MacDonald (MM) to develop the Medway Estuary 

and Swale Coastal Flood and Erosion Strategy (hereafter known as MEASS), with the aim of 

providing a Flood and Coastal Risk Management (FCRM) Strategy for the Tidal Medway 

Estuary, the Swale Estuary, and the Isle of Sheppey. The aim of the MEASS is to assess how to 

best manage the coastline to protect people, properties, designated habitats, and agricultural 

land from coastal flood and erosion risk. As with all flood and coastal risk management work, 

the wider impacts must be considered. This means that the best technical solutions for defences 

need to be found, while also considering the impacts and benefits for local communities, the 

environment, and the cost to the tax payer. 

1.1 Why the Strategy is being developed 

There are currently coastal flooding and erosion risks to the communities and landowners 

around the Medway Estuary and Swale. Aging flood defences, rising sea levels and climate 

change mean that coastal flood and erosion risk to people, properties, habitats, and agricultural 

land will significantly increase in the coming years. Over the next 100 years it is predicted that 

17,226 properties will be at an increased risk of tidal flooding (up to a 0.1%AEP event) within 

the MEASS area.  

Currently most of the Strategy frontage is defended, especially around the Isle of Sheppey to 

protect the important port at Sheerness, and along the tidal River Medway to protect the 

Medway Towns. A significant proportion of the defences in the area are nearing the end of their 

design lives and the risk of failure during a storm event is high. However, it is not sustainable in 

the long term to continue to maintain all the defences in their current position. Therefore, 

MEASS will assess how this risk can be best managed, in line with government guidance, to 

deliver the most sustainable FCRM management approach. 

The strategy area has large extents of both intertidal and freshwater habitats which are both 

nationally and internationally designated. Intertidal habitat is at risk as sea levels rise, 

‘squeezing’ it against the existing defences. Freshwater habitat is at risk from the failure of the 

defences, resulting in the inundation of saltwater, as well as the increased overtopping which 

could be associated from sea level rise. Therefore, MEASS is also legally obliged to assess how 

the adverse impacts to these designated habitats can be mitigated by realigning defences or 

creating compensatory areas in other locations. 

1.2 Strategy Area 

The Strategy area includes the Isle of Sheppey, the tidal extents of the Medway Estuary and the 

Swale estuary. The boundaries of the strategy area are:  

● Allington Sluice as the upstream tidal limit of the Medway;  

● the village of Stoke on the Hoo Peninsula; and 

● the Sportsman Public House on Cleve Marshes near Faversham.  

MEASS encompasses the large urban areas of the Medway Towns including Rochester, 

Strood, Chatham and Gillingham; major industrial and commercial areas along the estuaries; 

and large swathes of rural farmland and extensive salt marsh and mudflats. Many of the rural 

areas are highly designated and protected for their heritage, landscape, and environmental 

value. 
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1.2.1 Benefit Areas  

As the Strategy frontage is approximately 120km in length, and there are complex interactions 

between the different land uses, the MEASS area has been broken down into a series of Benefit 

Areas (BAs) based on the extent of discrete flood cells. These BAs have been broken down 

further into 35 sub-Benefit Areas based on the SMP Policy Units (Figure 1). 

Figure 1: The division of the frontage into 11 BAs and 35 sub BAs based on discrete flood cells 
(determined from modelling) and land use. Please note that BA1.1 is now included in the Thames 
Estuary 2100 Strategy. BA8.1 and 8.2 were merged to form BA8.2 to reflect the interconnectivity 
between these areas. 

 
Source: Mott MacDonald, 2017. Contains Ordnance Survey Data © Crown copyright and database right 2015 

1.3 Aims of the strategy 

MEASS will assess and consider a variety of economic, environmental, and technical 

approaches to manage the coastal flood and erosion risk, in order to balance the wide range of 

features and interests within the area. 

The vision statement of MEASS is to “work with the community to plan how we will sustainably 

reduce flood risk to 17,226 homes in the Medway Estuary, Swale and Sheppey over the next 

100 years (under a 0.1%AEP event), whilst also protecting and enhancing the local 

environment.” 
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Building on from this vision statement a series of primary and secondary objectives for MEASS 

have been developed (Table 1) to drive the delivery of an effective FCRM strategy which 

supports as many local plans and aspirations as possible.  

Table 1: MEASS Primary and Secondary Objectives 

Primary Objectives Secondary Objectives 

1) Reduce flood and erosion risk to properties and 
infrastructure at significant or very significant risk 
in light of coastal change over the next 100 years. 

3) Favour options that reduce the whole life costs of 
current defences. 

 

2) Maintain the integrity of Natura 2000 sites 
(protected under the Habitats and Birds 
Directives) assuming the loss due to coastal 
squeeze of 113ha of saltmarsh habitat between 
years 0-20 and a further 140ha of saltmarsh 
habitat between years 20-50. 

4) Favour options that support delivery of the 
Thames River Basin Management Plan. 

 

5) Help enable local plan objectives to be realised 
where possible. 

1.4 Aims of this Report 

This Report forms a technical appendix to MEASS, and aims to outline the method that has 

been used to determine the benefits/ damages avoided for the different strategy options. The 

Report is split into the following Sections: 

● Chapter 2: Methodology – outlines the process undertaken to develop the long list of options 

within each BA and refine it to the short list 

● Chapter 3: General Long list of options – development of the long list of options for MEASS 

● Chapter 4: BA Specific Long List of Options – how the options have been developed for each 

BA. 

● Chapter 5: Short list development – explanation of how the options have been refined from 

the long-short list of options 

● Chapter 6: Technical Assessment of Short Listed Options – detailed description of how the 

short list of options have been costed and the assumptions behind it 

● Chapter 7: Consultation – explanation of how the consultation has fed into the option 

development 

● Chapter 8: Environmental -  explanation of how the environmental assessment has fed into 

the option development 

● Chapter 9: Summary – explanation as to where the final results can be found. 
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2 Overview of Methodology 

To develop MEASS the process outlined in the FCERM-AG (Environment Agency, 2010), has 

been followed. As outlined in Technical Appendix A, based on the FCERM-AG (Environment 

Agency, 2010) firstly an assessment of the problem, and subsequently objectives for the 

Strategy were developed. Once this was fully understood the baseline was assessed to 

understand the current situation and the risks of coastal flooding and erosion over the next 100 

years. Once this had been completed the optioneering process commenced, which involved 

identifying a long list of options, and then refining this to a short list of options. This Section 

provides an overview of the optioneering process, and explains how the FCERM-AG has been 

applied on MEASS. 

The process of developing and refining a long list to a short list is not linear, but is more iterative 

based on the feedback from consultation and requirements from parallel environmental 

assessments. The process, based on FCERM-AG (Environment Agency, 2010) is summarised 

in Figure 2. The subsequent sections of this report provide further details on the methods and 

results from each stage of the optioneering process (these Sections are highlighted in Figure 2 

below).  

2.1 Development of Appraisal Summary Tables 

To record the results of the option development process the Appraisal Summary Tables (ASTs) 

were developed. Due to the large Strategy area, the ASTs were developed to ensure that the 

method used to refine the long list of options to the short list of options, and the short list to 

leading option was clear and concise, and that a clear audit trail of the decisions was recorded.  

Further information and the ASTs are presented in Technical Appendix E. 
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Section 3 

Section 4 

Section 5 

Section 6 

Section 7 

Section 8 

Figure 2: The FCRM option development process followed for MEASS 
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3 General Long List of Options 

The options have been developed and assessed in accordance with the FCERM-AG 

(Environment Agency, 2010). Based on this guidance the flood and erosion risk management 

options should aim to: 

● Consider solutions to the problem and key issues; 

● Meet the Strategy objectives; 

● Maximise positive impacts and minimise negative impacts compared to the baseline; 

● Take constraints into account; and 

● Consider opportunities to achieve additional benefits where possible. 

These aims have been considered during the optioneering process in order to select the most 

economically, environmentally, and technically viable options for the Strategy. 

In FCERM-AG (Environment Agency, 2010) there are four generic management policies for 

flood and erosion risk, as presented in Table 2. These have formed the basis of the options that 

have been developed in MEASS. 

Table 2: Generic flood and erosion risk management policies 

Policy Description 

No active intervention There is no planned investment in defending against 
flooding or erosion, whether or not an artificial defence 
has existed previously. 

Hold the (existing defence) line An aspiration to build or maintain artificial defences so 
that the position of the shoreline remains. Sometimes, 
the type or method of defence may change to achieve 
this result. 

Managed realignment  Allowing the shoreline to move naturally, but managing 
the process to direct it in certain areas. This is usually 
done in low-lying areas, but may occasionally apply to 
cliffs. 

Advance the line New defences are built on the seaward side. 

Source: Environment Agency, Accessed 2017, Available at: http://apps.environment-
agency.gov.uk/wiyby/134834.aspx  

3.1 Review of SMP policies 

In identifying the long list of options, a review of the Medway Estuary and Swale SMP (Halcrow, 

2010) and the Isle of Grain to South Foreland SMP (Halcrow, 2010) policies was undertaken. 

Generally, the recommendations of the SMPs were followed, however, some additional options 

were developed in some areas where it was deemed there could be requirements or 

opportunities to amend or update the policies. The results of this review are outlined in the ASTs 

(Technical Appendix E).  

3.2 Assessment of Proposed structures 

In addition to reviewing the polices from the two SMPs, the different structures which could be 

applied to the various defences options were assessed and reviewed. Table 3 presents the 

defence structures considered for use within the Strategy area, and a brief description of the 

structure. 

http://apps.environment-agency.gov.uk/wiyby/134834.aspx
http://apps.environment-agency.gov.uk/wiyby/134834.aspx
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Table 3: Flood and erosion defence structures considered within the Strategy 

Structure Description 

Beach Recharge Beach recharge is the process of importing sediment from outside of the sediment system. 
A capital recharge of beach material is a soft coastal defence used to increase the size of 
the beach to combat erosion and overtopping, whereas a maintenance recharge is used to 
keep the beach in its current position.  

Concrete 
Revetment 

A concrete revetment is a sloping hard defence structure used to reduce wave energy 
overtopping and erosion. 

Culvert A culvert is used to guide flood water, ensuring it does not flood properties or infrastructure. 

Demountable A demountable defence is used to stop flood water; however, it is only put in place when 
there is a risk of a flood event. Demountable defences often stack on top of each other, and 
therefore cannot be ‘opened’ once in place. 

Embankment Embankments are a hard defence used to limit flooding. They are usually made of earth, 
but may be fronted by a concrete or rock slope. 

Flood Gate A flood gate is used to minimise flooding. Once a flood gate has been installed, it can be 
closed when there is a risk of flooding but has the advantage of providing access outside of 
a flood event. 

Managed 
Realignment Site 

A managed realignment site is the deliberate setting back of the existing line of defence. 
These sites provide an increased flood storage area and also create compensatory 
intertidal habitat for land which may be lost though coastal squeeze caused by sea level 
rise. 

Rock Revetment 
(in AIMS called 
Rock Armour 
Stone) 

A rock revetment is a hard defence structure, used to dissipate wave energy and reduce 
the amount of overtopping. When combatting erosion, the revetment would hold the line of 
the upper beach however would not prevent erosion in the foreground. 

Seawall A seawall is a hard relatively vertical defence structure built along the frontage. The crest 
height of the structure is designed to provide overtopping protection against a specific 
return period. When combatting erosion, the seawall would hold the line of the upper beach 
however would not prevent erosion in the foreground.  

Sheet Piling Sheet piling is used to reduce erosion by strengthening pre-existing banks and can be used 
as a flood wall to reduce overflow and overtopping.  

Tidal Barrier A tidal barrier is placed across a river / estuary. The barrier is closed in extreme flood 
events, and aims to limit the tidal surge moving up the estuary/ river. The barrier is often 
kept closed until the tide levels on the seaward side of the river reduce. These options are 
often very expensive. 

Rock/ timber 
groynes 

Rock/ timber groynes are structures that are placed perpendicular to the shoreline. The aim 
of the structure is to limit the along-shore movement of sediment i.e. hold the beach 
material in place, to protect against coastal erosion.  

Adaptation This option refers to both the adaptation of property and habitat. The aim of adaptation is to 
understand the potential impacts from different climate change scenarios and then develop 
strategies, where appropriate, which enable society/ the habitats to adapt in a planned and 
appropriate manner and rate. 

Non-structural 
management 

These options involve the management of the coastal flood and erosion risk, without 
structures. The management of the risk is usually through monitoring the risk, land-use 
planning, flood-warning systems, development control and emergency response plans. 

3.3 High level long list of options 

Based on the SMP policy review, and assessment of the proposed structures, a high level long 

list of options (taking account of FCERM-AG) was prepared (Table 4).  

3.3.1 Precautionary and adaptive approach to managing climate change risk under 

the long list of options 

Both the Sustain and Upgrade options (as outlined in Table 4) look to, where it is identified as 

an objective for that Benefit Area, increase the current standard of protection. Where the current 

standard of protection is assessed to be the same as outlined in the objectives, the crest height 

of the defences still requires increasing in the future due to future projected sea level rise.  
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The key difference between the Upgrade and Sustain options is the approach to adapting to sea 

level rise. The Sustain option is a more “managed adaptive” solution which looks to raise the 

crest levels over time with sea level rise, increasing the flexibility in terms of the actual raise 

required against the projected and actual sea level increases. The Upgrade option is a 

“precautionary approach” and looks to raise to a 100year solution in the one set of capital works 

to reduce the number of times plant is mobilised and construction works are undertaken. These 

options are explained in more detail in Figure 3 and Figure 4. 
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Table 4: Methods to implement the FCRM/ SMP policies 

FCRM/ SMP 
Policy 

Structures/ Measures 
Generic 
Management 
Approach 

MEASS Long List 
Options Description 

No Active 
Intervention 
(NAI) 

● Monitoring and assessments 
for health and safety 

● Flood Warning System 

● Land Use Planning 

● Development Control 

● Emergency Response Plans 

No Active 
Intervention (NAI) 

Do Nothing 
This option is usually proposed where there is little risk to assets and there are no 
economically viable solutions.  

Hold the Line 
(HTL) 

● Embankments 

● seawalls 

● Rock Revetments 

● Rock Groynes  

● Timber Structures 

● Demountable Defences 

● Temporary Defences 

● Beach Recharge (sand or 
shingle)  

● Tidal Barrier 

Ongoing 
maintenance 
(patch and repair) 

Do Minimum 
This option considers ongoing maintenance of the existing structures. Capital works are not 
considered within this option and therefore the condition of the structure will deteriorate over 
time.  

Capital 
Maintenance 

Maintain 

This option considers ongoing maintenance of the existing structures until they reach the end 
of their residual lives. At this point the structure will be replaced with the exact same 
structure, therefore the crest level of the structure remains the same. Maintenance of the 
structure is then required throughout the appraisal period. Due to sea level rise, with this 
option the Standard of Protection (SOP) will reduce over time. 

Raise Defences 

Sustain 

This option maintains the existing standard of protection through the years and in some 
cases, may consider immediate capital works to increase the SoP of the structure to a 
defined level by increasing the crest level of the structure. In year 50 further capital works are 
required to maintain this SOP with sea level rise. Maintenance of the structure is required 
throughout the appraisal period. 

Upgrade 

This option is similar to the sustain option, however all capital works occur immediately to 
increase the SoP, i.e. the structure is increased to the largest SoP immediately. Dependent 
on the design life of the structure, future capital works may also be required to maintain the 
upgraded SoP. Maintenance of the structure is required throughout the appraisal period. 

Managed 
Realignment 
(MR) 

● Set-back Embankments 

● High Ground 

● Adaptation  

Managed 
Realignment 

Managed Realignment with 

HTL Maintain of the residual 

defences 
Maintain/Sustain/Upgrade defines the capital and maintenance works along the frontage as 

described above with the exception of the defences within the Managed Realignment (MR) 

site. For the MR site, capital works include a setback embankment providing the same SoP 

as the defences not within the MR site, and a breach. The setback embankment is 

maintained throughout the appraisal period. The existing defences within the MR site are no 

longer maintained. 

 

Managed Realignment with 
HTL Sustain of the residual 
defences 

Managed Realignment with 
HTL Upgrade of the residual 
defences 

Advance the 
Line (ATL) 

Not included in MEASS as not considered a sustainable option for management of the estuary. 
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Figure 3: Diagram outlining the differences in crest heights for the different HTL options. 

 

 

Figure 4: Diagram outlining the different sections of the MR site. The green line is the 
defences which will be HTL (maintain, sustain, or upgrade). The blue line is the new 
setback embankments that will be constructed for the MR sites. The yellow line is the 
breach for the MR site. The red lines are the defences that are within the MR site, but 
these will not be maintained.  
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4 BA Specific Long List of Options 

Following the development of the high level long list of options (Section 3.3), a specific long list 

of options was developed for each BA. To allow this to be completed a review of the assets at 

risk under a Do Nothing scenario, and the condition of the existing defences was undertaken to 

determine the long list of options. 

4.1 High level review of the Assets at risk under a Do Nothing scenario 

A high level assessment of the structures at risk under a Do Nothing scenario for both flooding 

and erosion was undertaken. This assessment was important to allow an understanding of the 

assets at risk and therefore a high level understanding of the types of management that might 

be required. The review included an assessment of properties (residential and commercial), 

agricultural areas, critical infrastructure, and social and environmental considerations. Figure 5 

shows how this information is presented in the ASTs (Technical Appendix E). 

Figure 5: Example of the assets at risk of flooding in the AST 

 

4.2 Existing defence structures 

The existing structures within the frontage have been identified using the Environment Agency’s 

AIMS database (accessed 2016). The existing asset type and total length within the MEASS 

frontage is presented in Table 5. 

Table 5: Existing structures within the frontage 

Structure Total Length (km) 

Beach Recharge 1.20 

Concrete Revetment 2.14 

Culvert 0.31 

Demountable 0.02 

Earth Embankment 161.57 

Flood Gate 0.39 

Retaining Wall 72.02 

Rock Armour Stone (Rock Revetment) 8.32 

Sheet Piling 9.04 

Based on the AIMS databased the minimum SOP and the Residual Life (RL) of the assets were 

calculated, and outlined in the ASTs. Due to this strategic level study, the AIMS database was 

used to understand the condition of the defences, but the results for each BA were checked with 

the Environment Agency’s Assets Performance Team to ensure that they were a good 
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representation of the current structures. Following this review an area of defences near 

Aylesford BA3.3 were re-surveyed and the condition of the defences in the AIMS database and 

the Strategy updated accordingly.  

4.3 Development of BA specific long list of options 

Following the review of the risks to assets and the existing defences and their condition, the 

appropriateness of the general long list (Table 3) was reviewed for each of the BAs and an 

assessment of the most suitable long list options was undertaken. The results were presented in 

the ASTs (Technical Appendix E), with a justification for why options were/ were not selected. 
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5 Short list development 

To refine the long list of options each of the long listed option was tested against a variety of 

criteria. This enabled a refinement of the long list to produce the short list of options based on: 

● How well the option met the Strategy objectives – if the option did not meet the first 

objective, to reduce flood risk to properties in a significant event, the option was not taken 

forward. This assessment was based on the SOP and RL of the current defences, which 

provided an indication of how the crest level of the defences would change under the 

different options. 

● The assets at risk under a Do Nothing scenario – the options were then compared with the 

high-level assessment of the assets at risk under the DN scenario. It was assumed that in 

some cases if there were limited assets at risk, a ‘HTL Upgrade’ option would not be taken 

through to short list as it is very unlikely to be economically viable.  

● Comments from stakeholders – information from stakeholders provided at workshops and in 

stakeholder meetings (more detail in Chapter 7) provided the project team with information 

which helped refine the long list. 

● Review of potential environmental risks – as a key requirement of MEASS is the promotion 

of environmentally acceptable solutions, a high level review of potential risks was undertaken 

to provide an understanding of the potential adverse or positive impacts on the designated 

sites, and pursue environmental enhancements wherever possible. 

For all the BA’s a ‘Do Nothing’ option has been included which provides an economic baseline 

which all other options are tested against. It assumes that no action is taken and that operating 

authorities cease all maintenance, repairs, and other activities immediately. A ‘Do Minimum’ 

option has also been included. The ‘Do Minimum’ option has been defined for the short listed 

options as ‘the minimum work required to meet the legal requirement or to sustain the standard 

of service, SOS’ (FCERM-AG, 2010). Due to the condition of the assets in the Strategy area this 

often involves a capital maintenance option, rather than a patch and repair option. 

The results of this assessment for each of the BA’s are recorded in the ASTs (Technical 

Appendix E).  
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6 Technical Assessment of Short Listed 

Options 

For each BA, the technical assessment of the short listed options was undertaken. 

To enable the economic assessment of the short list, to select the preferred options, each short 

listed option within each BA needs to be costed over the 100-year appraisal period. This cost 

must include costs for capital works, costs for maintaining the structure, and ‘other’ costs 

including costs to create the Outline Business Case (OBC), post-OBC to construction costs and 

costs incurred during the construction phase.  

6.1 Option information 

As discussed, there are 7 potential short listed options included within the Strategy, however not 

all options are considered within every BA. Table 6 presents each potential short listed option, 

and the technical detail and assumptions made when assessing the option. 

Table 6: Option Information 

Option Assumptions 

Maintain – Patch 
and Repair 

Ongoing maintenance of the structure, no capital or maintenance works required. 

Present day SoP reduces over time due to sea level rise. 

Maintain – 
Capital 

Ongoing maintenance required of both the existing structure, and the new structure when the 
existing structure is replaced. 

7 years before end of residual life (RL) = Outline Business Case (OBC) undertaken. 

6 years before end of RL = detailed design (DD). 

5 years before end of RL = replace existing structure with a new structure that provides a 
crest level that is the same as the existing structure. 

Present Day SoP reduces over time due to sea level rise. 

Sustain Maintenance begins on new structure following capital works in Year 2. 

Future capital works may be required, dependent on the design life of the new structure. 

Year 0 = OBC undertaken. 

Year 1 = DD. 

Year 2 = Capital works – crest height increased to pre-defined structure height, refurbishment 
of current structure with additional structure on top to increase crest level and therefore SoP. 

Year 50 = Capital works – crest height increased to final pre-determined level to increase the 
SoP in line with sea level rise. 

Upgrade Maintenance begins on new structure following capital works in Year 2. 

Future capital works may be required, dependent on the design life of the new structure. 

Year 0 = OBC undertaken. 

Year 1 = DD. 

Year 2 = Capital works – crest height increased to level required to provide specified SoP in 
100 years. 

Maintain – 
Capital / Sustain 
/ Upgrade with 
Managed 
Realignment 
(MR) 

Same as maintain – capital / sustain / upgrade above, with exception of the structures within 
the MR site.  

For the MR site, capital works include a setback embankment providing the same SoP as the 
defences not within the MR site, however the setback defences are built to the required SoP 
in 100 years immediately. 

Structures maintained excluding the present line of defences within the MR site. 
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6.2 Crest levels 

The crest levels have been determined through a combination of looking at extreme water levels 

and the standard of protection to be provided by the frontage. The water levels change 

throughout the estuary and therefore several data points have been used to assess water level 

change. For more detailed information see the Modelling Report in Technical Appendix I. The 

crest level requirements for capital works across the Benefit Areas for the different options are 

presented below in Table 7.  

Table 7: Crest levels defined for different Benefit Areas 

BA 
New Crest Level Required (incl freeboard) (mODN) SoP to be reached by 

Upgrade/ Sustain Year 
50 levels (%AEP) Maintain Sustain - Year 2 Sustain - Year 50 Upgrade 

1.2 As Now 5.30 6.60 6.60 0.1% 

1.3 As Now 5.00 6.10 6.10 1% 

1.4 As Now N/A – erosional  N/A – erosional N/A – erosional N/A – erosional frontage 

2.1 As Now 5.10 6.20 6.20 1% 

2.2 As Now 5.40 6.80 6.80 0.1% 

2.3 As Now 5.10 6.30 6.30 0.5% 

3.1 As Now 5.30 6.50 6.50 0.5% 

3.2 As Now 5.10 6.10 6.10 5% 

3.3 As Now 6.00 7.40 7.40 0.1% 

3.4 As Now 5.90 7.50 7.50 0.1% 

3.5 As Now 5.00 6.00 6.00 5% 

4.1 As Now 4.90 5.90 5.90 2% 

4.2a As Now 4.90 5.90 5.90 2% 

4.2b As Now 4.90 5.80 5.80 5% 

4.3 As Now 4.80 N/A – not considered N/A – not 
considered 

N/A – not considered 

4.4 As Now 5.20 6.00 6.00 1% 

4.5 As Now 4.90 5.90 5.90 2% 

4.6 As Now N/A – erosional  N/A – erosional N/A – erosional N/A – erosional frontage 

4.7 As Now 4.80 5.70 5.70 5% 

5.1 As Now 5.20 6.50 6.50 0.1% 

5.2 As Now 4.90 6.00 6.00 0.5% 

6.1 As Now 4.80 5.90 5.90 1% 

6.2 As Now 5.40 6.40 6.40 0.5% 

7.1 As Now 4.50 5.40 5.40 5% 

7.2a As Now 4.80 6.00 6.00 0.5% 

7.2b As Now 5.70 6.40 6.40 0.1% 

8.2 As Now 4.80 6.10 6.10 1% 

8.3 As Now 4.80 5.80 5.80 2% 

8.4 As Now 4.90 5.60 5.60 5% 

8.5 As Now 5.80 6.50 6.50 0.1% 

9.1 As Now N/A – erosional  N/A – erosional N/A – erosional N/A – erosional frontage 

9.2 As Now 4.90 6.20 6.20 0.5% 

10.1 As Now N/A – erosional  N/A – erosional N/A – erosional N/A – erosional frontage 

11.1 As Now 0.00 0.00 0.00 5% 

11.2 As Now 5.40 6.90 6.90 0.1% 
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6.3 Costing process overview 

The following diagram (Figure 6) presents an overview of the inputs, calculations and outputs 

within the option costing process. Further information on the assumptions used in the 

assessment are included in Section 6.4, and a summary of the structure information in Section 

6.5. 

Figure 6: Costing Flow Chart 

 
 

Inputs 

New Asset Information 

For each asset type, the following 

information has been compiled: 

• Capital cost per unit (m2, 

m3 or item) 

• Maintenance cost per 

unit (m2, m3 or item) 

• Maintenance frequency 

• Restoration cost per unit 

(m2, m3 or item) 

 

 

 

Existing Asset Information 

For each BA: 

• Residual life of section 

• Assumed ground level of 

section (taken from 

LIDAR data, used where 

AIMS database provides 

a toe level of 0m) 

• New crest level required 

for each option 

(maintain, sustain (year 

2 and years 50) and 

upgrade) 

For each asset within each BA: 

• Asset type 

• Asset crest level 

• Asset toe level 

 

Calculations 

Existing Asset Information 

For each asset: 

• Calculated defence 

height (based on crest 

and toe levels) for each 

option 

• Maintain 

• Sustain Year 2 

• Sustain Year 

50 

• Upgrade 

• Calculate length / area / 

volume dependent on 

asset type (cost unit) for 

each option 

For each BA: 

• For each option, the total 

volume/area of each 

type of asset has been 

calculated 

• Total length of assets 

calculated for 

embankment 

maintenance 

• Total number of assets 

calculated for flood gate 

and culvert maintenance 

For MR sections: 

In addition to the above, the cost of 

land within the MR area is 

calculated based on the grade of 

the land. 

 

BA Costing 

For each option and asset type the 

total cost of capital or maintenance 

works is calculated by multiplying 

the total unit rate by the cost in the 

relevant year of works. 

 

Outputs 

Total Cash Costs per year for 

capital works, maintenance works, 

and other costs for each of the 

following options over 100 years: 

• Maintain – Patch and 

Repair 

• Maintain – Capital 

• Sustain 

• Upgrade 

• MR – Maintain 

• MR- Sustain 

• MR - Upgrade  
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6.4 Costing assumptions 

A number of assumptions have been made within the costing process, these assumptions have 

been split into two categories: general assumptions and structure specific assumptions. These 

have informed the costings of the structures which is presented in more detail in Section 6.5. 

6.4.1 General assumptions 

● All cost base values have been uplifted to 2016 rates using CPI uplift factors; 

● All base costs have been cross-checked using several sources to ensure validity; 

● Costs include 15% to allow for preliminaries; 

● Restoration costs are used where an existing structure is being built on to assess the cost of 

upgrading the current structure; 

● Residual lives of the existing structures have been taken from the AIMS database, using the 

median values across the frontage within that BA; 

● When an existing structure’s toe level has not been provided, an assumed ground level has 

been taken from LIDAR data using the average level within that BA; 

● The new crest level required has been calculated based on the SoP required and an 

allowance for freeboard: 0.6m for a structure within an estuary, 1.0m for a structure on the 

open coast; 

● The existing structures including asset type, crest level, toe level and length have been taken 

from the AIMS database; 

● The defence height of the structures has been calculated based on the difference between 

the structure’s crest level and toe level;  

● OBC costs have been assumed to be 4% of capital costs, however this is capped at 

£100,000; 

● Detailed design costs have been assumed to be 6% of capital costs, however this is capped 

at £500,000; 

● Maintenance does not occur until 5 years after capital works, excluding embankments where 

maintenance begins immediately as maintenance includes grass cutting; and 

● Where there is more than one MR site within a BA, each potential MR site has had its own 

economic assessment undertaken. 

6.4.2 Structure specific assumptions 

6.4.2.1 Beach recharge 

● For the maintain option, no capital works are required, but maintenance to top up or 

redistribute material lost to longshore or cross-shore transport is required to maintain the 

beach; 

● The sustain year 2, sustain year 50 and upgrade volumes were calculated by assessing the 

additional material required to increase the crest height to the required SoP; and 

● Beach recharge volumes have been calculated assuming a 5m berm and a 1:10 slope. 

6.4.2.2 Concrete revetment 

● For the maintain option it is assumed the entire structure needs replacing, whereas for the 

sustain/upgrade options it is assumed only 50% of the existing structure requires replacing 

(as the majority of it will be covered by new capital works); 
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● Concrete revetments have been assumed to have a 1:2 slope, and no allowance for a 

walkway has been included when calculating volumes; and 

● The sustain year 2, sustain year 50 and upgrade volumes were calculated by assessing the 

additional material required to increase the crest height to the required SoP. 

6.4.2.3 Culvert 

● Culverts are completely replaced under each option, therefore the culvert cost is the same 

under different options; and  

● Culvert maintenance is assumed as a standard cost, regardless of dimensions. 

6.4.2.4 Demountable 

● Demountables have been costed based on their area (length x height); and  

● The demountables are replaced under each option. 

6.4.2.5 Embankment 

● Earth embankments have been split into three components; new, raise and setback. New 

earth embankments are used where the current structure is high ground, raise embankments 

are used on existing embankment structures, and setback embankments are used within MR 

sites; 

● As new and setback embankments are built on high ground a restoration cost is not 

incorporated for this asset type; 

● When an embankment is ‘raised’, it is assumed that 70% of the existing embankment will 

need replacing for the maintain option, and 50% of the existing embankment will need 

replacing for the upgrade / sustain options; 

● Embankments have been assumed to have a 3m width crest and a 1:3 slope to calculate the 

embankment volume;  

● The length of setback embankment required was measured using GIS;  

● For setback embankments, the maintain and sustain year 2 crest levels have been assumed 

to be the same as the sustain year 50 / upgrade crest level. However it should be noted that 

in rural areas the crest height was capped at 2%AEP level and in more urban areas it was 

capped at 0.5%AEP level;  

● The sustain year 2, sustain year 50 and upgrade volumes were calculated by assessing the 

additional material required to increase the crest height to the required SoP; and 

● Embankment maintenance costs are based on the total length of embankment within the BA 

as opposed to the volume. 

6.4.2.6 Flood gate 

● Flood gates are costed based on their area (width x height); 

● The sustain year 2, sustain year 50 and upgrade areas were calculated by assessing the 

additional material required to increase the crest height to the required SoP; 

● Flood gate maintenance costs are calculated based on the number of flood gates within a 

BA. There is a single maintenance cost per flood gate that is not dependent on size; and 

● The restoration cost and the capital cost are the same, therefore the entire flood gate is 

replaced. 
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6.4.2.7 Rock revetment 

● Rock revetments are assumed to have a 2.4m (approx. 2-3 rock armour units) crest and a 

1:3 slope when calculating volumes; 

● The sustain year 2, sustain year 50 and upgrade volumes were calculated by assessing the 

additional material required to increase the crest height to the required SoP; and 

● For the maintain option it is assumed that 50% of the existing material will be re-used 

whereas for sustain/upgrade options only 25% of the existing structure will need replacing; 

6.4.2.8 Seawall 

● Seawalls are costed based on their area (length x height); 

● The sustain year 2, sustain year 50 and upgrade areas were calculated by assessing the 

additional material required to increase the crest height to the required SoP;  

● ‘New seawall’ costs are used within the maintain option whereas ‘seawall raise’ costs are 

used within options where a restoration cost is required; and 

● It is assumed that 40% of current existing seawalls will not be able to be raised due to the 

stability of the wall and therefore the entire wall will need to be replaced. 

6.4.2.9 Sheet piling 

● Sheet piling costs include an allowance for 3 times the calculated defence height to account 

for the buried material; 

● Sheet piling is costed based on its area (length x height); and 

● The sustain year 2, sustain year 50 and upgrade areas were calculated by assessing the 

additional material required to increase the crest height to the required SoP. 

6.4.2.10 Managed Realignment 

● Land purchase costs have been included when calculating the cost of MR sites. Land costs 

have been calculated based on the grade of land and the value of land based on a Savills 

UK Agricultural Land Market Survey (Savills, 2016) as presented in Table 8. 

Table 8: Managed Realignment Land Costs 

Grade Description Cost £/ha 

Grade 1 5% horticulture, 85% intensive 
arable, 10% extensive arable 

 £23,709.76  

Grade 2 5% horticulture, 60% intensive 
arable, 35% extensive arable 

 £21,837.94  

Grade 3 30% intensive agriculture, 70% 
extensive arable 

 £19,966.11  

Grade 4 100% intensive grass  £13,726.70  

Grade 5 100% extensive grass  £11,230.94  

Unclassified Land is unclassified, assuming 
cost as Grade 5 Agricultural Land 
as a conservative estimate 

 £11,230.94  

Source: Savills, 2016 

●  When calculating costs for MR sites a cost of breach has also been included. A standard 

cost of £136,671 (based on previous project experience) has been used to represent a 500m 

wide breach, however costs are predominantly mobilisation and removal of material and 

therefore it is considered indicative for a variety of breach lengths.  
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● Set back embankments have been costed as a new embankment, with LiDAR data providing 

the existing toe levels and the crest level dictated by the required standard of protection.   

6.4.2.11 Property Adaptation  

The costs for the adaptation of the properties are based on the costs to demolish, relocate and 

rebuild the properties. This option is based on previous studies that have been undertaken on 

the North Norfolk coastline by RPA (2008) and Mott MacDonald in 2014, however it is 

recommended that a more detailed assessment is undertaken. Additionally, further discussions 

will be required with LPRG to determine whether this option is eligible for GiA. 

The costs have been calculated for each property based on the different property types. These 

costs for each of the property types are outlined in Table 9. These are based on costs from 

SPONS, 2016. 

Table 9: Costs associated with the adaptation option for the different property types  

 Demolish Relocate Rebuild Total 

Detached £1,408 

£899 

£76,484 £             78,793  

Semi £1,207 £66,420 £             68,528  

Terraced £1,006 £55,350 £             57,257  

Flat £805 £44,280 £             45,985  

Source: SPONS, 2016 

The total costs for the option have been calculated based on the number of each type of 

property at risk of erosion.  
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6.5 New structure information 

Table 10 presents the design life, capital costs, maintenance costs and restoration costs used for each new asset type. 

Table 10: New structure information 

Defence Type Beach Recharge Culvert Demountable Embankment - 
New 

Embankment - 
Raise 

Flood Gate Revetment - 
Concrete 

Revetment - 
Rock 

Seawall - New Seawall - Raise Sheet Piling 

Design Life (Years) 40 100 100 >100 >100 50 25 60 100 100 100 

Design Life Source 
and Notes 

Rather than capital 
works, recharge will be 
incorporated in 
maintenance. 

Long Term Costing 
Tool v12 - Culvert & 
screen. 

Replacement of seals 
and cleaning 
incorporated into 
maintenance costs. 

Long Term Costing 
Tool v12 - 
Embankment. 

Long Term Costing 
Tool v12 – 
Embankment. 

Long Term Costing 
Tool v12 – 
Demountable. 

Long Term Costing 
Tool v12 - Coastal 
Revetment. 

Project team 
experience at 
Felixstowe, Clacton, 
Hartlepool and 
elsewhere. 

Long Term Costing 
Tool v12 – Wall. 

Long Term Costing 
Tool v12 – Wall. 

Long Term Costing 
Tool v12 - Sheet piling. 

Unit m3 Item m2 m3 m3 m2 m3 m3 m2 m2 m2 

Capital Cost + 
Preliminaries 
@15%* 

 £30.68   £7,424.04   £825.93   £74.34   £74.34   £3,959.55   £188.16   £106.13   £473.29   £473.29   £891.46  

Capital Cost 
Source and Notes 

EA 2015, Long Term 
Costing Tool v12, 
coastal recharge, 2009 
base date. 

EA 2015, Long Term 
Costing Tool v12, 
culvert and screen, 
2010 base date. 

EA 2015, Long Term 
Costing Tool v12, 
demountable, 2006 
base date, average 
barrier cost. 

Previous construction 
project - has a cost of 
£44.91 per m3. EA cost 
Report says between 
£33 and £64 per m3 
depending on whether 
the total volume is 
between 5,000m3 and 
15,000m3 or over 
15,000m3. Taken £64 
as a conservative and 
uplifted from 2016 
base date. 

Previous construction 
project - has a cost of 
£44.91 per m3. EA cost 
Report says between 
£33 and £64 per m3 
depending on whether 
the total volume is 
between 5,000m3 and 
15,000m3 or over 
15,000m3. Taken £64 
as a conservative and 
uplifted from 2016 base 
date. 

From quote received 
from IBS Engineered 
Products Ltd. Base 
date 2014. 

EA 2015, Long Term 
Costing Tool v12, 2011 
base date, average of 
£95 per m2 > 500m2 
and £208 per m2 100-
500m2. Also compared 
with previously 
constructed project 
costs which were £171 
per m3. 

Costs of rock from 
previous projects were 
£58 per tonne and from 
Clacton was £41.25 
per tonne. Taken 58 
and multiplied by 2.6 to 
get m3 then assume 
40% voids. 

Previous construction 
project. 

Previous construction 
project. 

FRM Estimating Guide 
2010 sheet piling is 
£212 per m2. Then x3 
to allow for below 
ground length 
requirements. Added 
£50 per m2 to allow for 
removal of old sheet 
piling and some 
replacement of fill - 
cost from ESE on 
previous project. 

Maintenance Cost 
+ Preliminary 
@15%* 

 £3.07   £356.90   £4.00   £1.70   £1.70   £1,212.00   £1.78   £5.31   £6.36   £6.36   £36.21  

Maintenance Cost 
Source and Notes 

Beach Management 
Plan for Clacton on 
Sea, 10% of initial 
capital works every 10 
years. 

EA 2015, Long Term 
Costing Tool v12, 
culvert and screen, 
2010 base date. 

Assuming maintenance 
to be annual clean and 
dry test, 1 day per 
100m + replacement 
seals 25-30 years (cost 
for this averaged to an 
annual cost). 

Annual grass cutting 
per m length of 
embankment plus 
minor maintenance to 
embankment surface. 

Annual grass cutting 
per m length of 
embankment plus 
minor maintenance to 
embankment surface. 

EA 2015, Long Term 
Costing Tool V12 - 
Flood Gate O&M cost 
per gate - average 
annual maintenance 
cost + running cost, 
2010 base date, 
includes replacement 
of seals. 

Taken same as 
concrete seawall 
maintenance however 
to get m2 worked out 
ratio of surface area to 
volume which for 
typical section in 
Strategy (4m high, 1in2 
slope) is 28%. 

Allowed for 5% 
replacement every 10 
years with 15% 
preliminaries allowing 
for cost of plant and 
personnel. 

EA 2015, Long Term 
Costing Tool V12 - 
Condition Grade 2, 
average of concrete, 
base date 2010 - then 
added up over 10 
years. 

EA 2015, Long Term 
Costing Tool V12 - 
Condition Grade 2, 
average of concrete, 
base date 2010 - then 
added up over 10 
years. 

Maintenance of 
steelwork surface 
preparation and 
maintenance painting 
of steelwork for 
protective system from 
Spons 2014. 

Maintenance 
Frequency (Years) 

10 1 1 1 1 30 10 10 10 10 30 

Restoration Cost*  £-     £-     £-     £-     £52.04   £3,959.55   £188.16   £53.07   £-     £309.69   £891.46  

Restoration Cost 
Source and Notes 

Not Applicable. Not applicable. Not applicable. Not applicable. Assuming embankment 
requires 
replacement/work to 
improve ground 
conditions. 

Flood gate will be 
replaced entirely, 
therefore identical to 
capital costs. 

When restoration 
required, entire 
revetment to be 
replaced due to the low 
residual life. 

Allow for replacement 
of 25% of current to 
allow new to be built - 
assume majority of 
materials would be 
reused - potentially 
geotextile would need 
replacing (note the 
areas used are already 
50% or require for new 
so rates only divided by 
2). 

N/A - new seawall so 
nothing to restore. 

Concrete encasement 
costs from previous 
works. Also included is 
40% of capital cost to 
allow for rebuild of 40% 
of existing structures 
assuming the current 
structure will not have 
the structural capacity 
to be extended. 

Assuming when need 
to increase the crest, 
there will be 
replacement of all 
sheet piling so 
structure then has 100 
year residual life. Apart 
from in sustain in year 
50 will just raise with no 
maintenance costs. 

* Note that all costs have been uplifted to a 2016 base date using CPI 
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7 Consultation to improve optioneering to 

short list 

As well as undertaking the technical assessment of the options, consultation with stakeholders 

was undertaken to develop the short list of options and to assess these options. Table 11 below 

summarises the key consultation that was undertaken, and this fed into the different stages of 

option development. Consultation has been integrated throughout the optioneering process, 

however Table 11 only summarises what was undertaken from long list up to assessment of 

short list. Further details on the consultation events are outlined in Technical Appendix L. 

Table 11: Summary of the consultation events that have helped develop the Options  

Stage of option 
development 

Consultation 
Event 

Date Consultees 
How the consultation has 
influenced option 
development 

Generate the long 
list of options 

EA Internal 
Project Team 
Workshop 

July 2015 NEAS 
Gained technical information that 
influenced the development of the 
long list of options 

Generate the long 
list of options 

Strategy Launch 
Event 

July 2015 

Tier 1 and 2 consultees 
invited (more information on 
the Tier 1 and 2 
stakeholders is included in 
the Stakeholder Report) 

Gathered further background 
information to inform the 
development of the long list 

Generate the long 
list of options 

EA Internal Project 
Team Workshop 

September 2015 NEAS 
Gained technical information that 
influenced the development of the 
long list of options 

Define the long list 
of options 

First SEG Event September 2015 SEG Members 
Reviewed the long list of options and 
obtained further information which 
influenced the long list of options 

Screening of the 
long list of options 

Consultation with 
Natural England 

December 2015 Natural England, 

Reviewed the long list of options to 
ensure that there is support for the 
options, and there was no further 
information the project team needed 
to be aware of when refining the 
long list to the short list. 

Screening of the 
long list of options 

Consultation with 
environmental 
stakeholders 

January 2016 
Natural England, RSPB and 
Kent Wildlife Trust 

Reviewed the long list of options to 
ensure that there was support for the 
options, and there was no further 
information the project team needed 
to be aware of when refining the 
long list to the short list. 

Screening of the 
long list of options 

National Farmers 
Union (NFU) 
Meeting 

February 2016 
National Farmers Union 
(NFU) members 

Presented the long list of options to 
gain further information which 
informed the refinement to the short 
list of options. 

Following the 
screening of the 
long list of options 
to identify the short 
list 

Second SEG 
event 

July 2016 SEG Members 

Reviewed the short list of options to 
ensure that there was support for the 
options and provided further 
information for the assessment of 
the short list of options 

Assessment of the 
short list of options 

Consultation with 
environmental 
stakeholders on 
the MR sites 

October 2016 
Natural England, RSPB and 
Kent Wildlife Trust 

Reviewed the short list of MR sites 
that were developed, prior to 
undertaking the modelling of the MR 
sites. 

Assessment of the 
short list of options 

Landowner 
interviews 

December 2016 
Tier 1 and 2 landowners in 
the short listed MR sites 
(more information on the 

Interviewed landowners about their 
thoughts on MR on their land, and 
obtained any further relevant 
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Stage of option 
development 

Consultation 
Event 

Date Consultees 
How the consultation has 
influenced option 
development 

Tier 1 and 2 stakeholders is 
included in the Stakeholder 
Report) 

information. This was a key 
consultation event which helped in 
the assessment of the short list of 
options. 

Following the 
assessment of the 
short list of options 
to develop the draft 
leading option 

Consultation with 
Local Authorities 

July 2017 
Swale Borough Council, 
Medway Council, Tonbridge 
and Malling Borough Council 

Reviewed the draft leading options 
to ensure that there was support for 
the options, and there was no further 
information the project team need to 
be aware of prior to wider 
consultation with environmental 
consultees and SEG. 

Following the 
assessment of the 
short list of options 
to develop the draft 
leading option 

Consultation with 
environmental 
stakeholders 

August 2017 
Natural England, RSPB and 
Kent Wildlife Trust 

Discussed the draft leading options 
with the environmental consultees to 
ensure that there was support for the 
options prior to wider consultation. 
Received comments on the 
functionality of the MR sites, which 
was addressed prior to wider 
consultation. 

Once the draft 
leading options 
were developed 

Third SEG event September 2017 SEG members 

Discussed the draft leading options 
with the SEG to ensure that there 
was support for the options prior to 
wider public consultation. Reviewed 
the options and helped gain support 
for during the public consultation. 

Once the draft 
leading options 
were developed 

Landowner 
Consultation 

October 2017 

Tier 1 and 2 landowners in 
the MR and NAI sites (more 
information on the Tier 1 and 
2 stakeholders is included in 
the Stakeholder Report) 

Pre-public consultation discussion 
with key affected landowners to 
explain the options in more detail. 
The aim of the meeting was to 
ensure there was support from the 
landowners and update the options 
prior to public consultation if 
required.  

Once the draft 
leading options 
were developed 

Public consultation 
November 2017 
– February 2018 

General public 

Comments received on the draft 
Strategy have fed into updates of 
reports and options, to different 
degrees depending on the comment. 
Technical Appendix L of the Strategy 
details the responses and which 
comments influenced which parts of 
the Strategy in detail. 

Once the draft 
leading options 
were developed 

SEA and HRA 
consultation 

November 2017 
– February 2018 

General public and statutory 
stakeholders. 

Comments received on the draft 
HRA and SEA have fed into updates 
of reports and options, to different 
degrees depending on the comment. 
Technical Appendix L of the Strategy 
details the responses and which 
comments influenced which parts of 
the Strategy in detail. 

 

In particular the comments and 
discussions with Natural England led 
to an update in the options in four 
benefit areas regarding the 
consideration of coastal squeeze 
compensation requirements.  

Once the final 
Strategy preferred 
option was decided 
following 
consultation 

Landowner and 
key stakeholder 
consultation 

March 2018 

Key stakeholders who 
provided particular concerns 
during consultation phase 
and landowners impacted by 
option changes.  

At this stage the options had been 
finalised, however consultation then 
fed back to update key stakeholders 
and landowners on the final results.  
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In addition to the consultation events outlined in Table 11, there has been regular and ongoing 

consultation with Natural England throughout the optioneering process, with a member of 

Natural England being on the Project Board and involved in monthly progress meetings.  
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8 Environmental Assessment of Options 

The assessment of the environmental impacts has been integral to the optioneering process.  

At the start of the project a workshop was undertaken with the environmental specialists to 

review the SMP policies and to formulate a long list of options for each BA which included Do 

Nothing and Do Minimum options 

During the development of the long list of options the options were compared with the Strategic 

Environmental Assessment (SEA) receptors to identify any potential synergies or 

inconsistencies. A matrix was developed with a colour coded score and justification text was 

used to compare the environmental effects of different options. The findings of the assessment 

were used together with the Habitat Regulations Assessment (HRA) Screening findings as the 

environmental decision-making criteria which were used to help determine the short list of 

options. 

A more detailed assessment was then undertaken on the short list of options using the HRA, 

SEA and WFD Frameworks and mitigation measures and recommendation suggested to 

minimise environmental effects and maximise sustainability opportunities. This environmental 

assessment was recorded in the ASTs (Technical Appendix E) and each option scored to 

provide a ranking of the short listed options for each of the BA based on the environmental 

impacts. A summary description of the criteria that each option was assessed against are 

described in Table 12.  

Table 12: Summary of the environmental categories used to assess the short listed 
options in the AST’s 

 Criteria Explanation 

WFD (Water 
Framework 
Directive) 

Compliance 
assessment 
outcome 

Presents the preliminary results of the Water Framework Directive (WFD) 
assessment.  At this stage assessment is based on the heavily modified water 
bodies and the diffuse pollution (e.g. impacts from agricultural run-off). 

 

HRA (Habitats 
Regulation 

Assessment) 

Impact on 
SPA/ Ramsar 
qualifying 
features 

Assesses the potential impacts of the option on the HRA and Ramsar qualifying 
features and assemblages. Negative impacts are scored with a low score, and 
positive impacts receive a high score. This assessment is based on the results of 
the HR01 assessment. 

Impacts on 
freshwater 
habitats 

Assesses the potential impacts of the option on the qualifying features which 
might be affected by changes to the freshwater SPA/ Ramsar sites e.g. if the 
species in the site cannot tolerate saline intrusion this would be a negative 
impact. 

Impacts on 
intertidal 
habitats 

Assesses the potential impacts of the option on the qualifying features which 
could be affected by changes to the intertidal habitats e.g. if the species at the 
site require intertidal habitat, and this is lost through coastal squeeze this is a 
negative impact. 

Habitat 
Connectivity    

Assesses the potential impact of the option on the function of the site within the 
wider estuary e.g. will the species be able to use other areas of the estuary, or 
will their habitat be lost, leading to a reduction in habitat connectivity. An 
adverse impact on the ecological functioning of the site would be given a 
negative score.  

SEA (Strategic 
Environmental 
Assessment) 

Historic 
Environment 

Outlines if there are any observable historical assets, listed buildings, 
scheduled monuments, conservation areas, locally listed buildings, registered 
parks and gardens and undesignated historical assets at risk. Also highlights 
the risk to potential unknown heritage assets, scoring also reflects type and 
number of historic assets and historic setting in towns. 
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 Criteria Explanation 

Effects on 
population 

Assesses the potential risks to community, amenities and livelihoods. This 
does not include the cost of the asset (included in the economic benefits) but 
refers to the intangible effects e.g. human health/ social impacts.  

Impact on 
plans/ 
programmes 

This criteria focusses on the Local Plans and Development Plans within the 
area and draws out the key issues associated with these. It should be noted 
that there are a lot more plans that have been reviewed as part of the SEA and 
these are included in the main SEA document.  Where the option differs from 
the CFMP it will be noted.  

Freshwater 
Biodiversity 

Assesses the potential risks to freshwater habitats and species within the 
scope of a Strategy. Include species protected under SSSIs and local 
conservation designations and other non-aquatic species to the level of a 
Strategy.  

Saline 
Biodiversity 

Assesses the potential risks to saline habitats and species within the scope of 
a Strategy. Include species protected under SSSIs and local conservation 
designations to the level of a Strategy. 

Soil Assesses the potential risks to agricultural land and woodland soils. 

Groundwater 
Focusses on the risk to Source Protection Zones (SPZ) and aquifers, and the 
risk of the release of contaminants from landfill sites.  

Landscape 
(visual impact) 

Assesses the balance of change to the landscape character area. It is 
important to note that this criterion focuses on the timescale and amount of 
change rather than what people perceive as good/ bad landscape to remove 
the subjectivity. This also reflects changes to landscape character as the 
landscape is comprised of both natural and manufactured landscapes.  

Carbon 
Storage 

Assesses the impact of the options on the carbon cost e.g. the loss of carbon 
storage due to habitat change, but also carbon used in the construction/ 
maintenance of the defences. It should be noted that the MR sites sometime 
have a lower score as a conservative assumption has been made that it might 
be mudflat that is developed and this stores less carbon that freshwater/ 
saltmarsh.  

In addition to the results of the high-level environmental assessment, an ecosystem services 

assessment was also undertaken for each of the short listed options to assess the wider 

benefits/ impacts that could be associated with the options. The impacts were broadly classified 

into 4 key criteria: 

● Provisioning e.g. food production; 

● Regulating e.g. air quality and erosion protection; 

● Cultural e.g. cultural heritage and recreation; and 

● Supporting e.g. fisheries and habitat conservation. 

The results of the assessment were presented as a total score, with a positive number 

indicating an improvement to the ecosystem services, and a negative score indicating an 

adverse impact on the ecosystem services. The larger the number indicated the magnitude of 

the impact.  

The results of the environmental assessment were scored and ranked to determine the 

preferred option based on environmental criteria. This ranking and the results of the ecosystem 

services assessment were then compared with the economic Section of the AST to determine a 

leading option from the AST. 

Following the results of the ASTs further sensitivity assessments were undertaken to look at 

more specific environmental impacts, and this is explained in Technical Appendix G Economic 

Assessment. 
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9 Summary 

This Report presents the methods used to undertake the optioneering process. As outlined in 

Technical Appendix A this Report should be read in conjunction with the Damages/ Benefits 

Assessment (Technical Appendix C). The results of the optioneering are presented in the ASTs 

(Technical Appendix E), the Expenditure Profile (Technical Appendix F) and the Economic 

Report (Technical Appendix G). 
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