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Appendix A: Technical Review
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Flooding Sources 

1.	 Experience has shown that the vast majority of flooding problems in Hastings Borough cannot 

be attributed to a single source but are largely as a result of a combination of factors such as 

surge, tide locking, surface water runoff, groundwater, high river flows, deficiencies/problems 

with the sewer network, and overland flow. 

2.	 The various sources likely to have an impact in terms of flooding within the Borough have been 

analysed individually. 

Sea 

3.	 The tidal influence along the Combe Haven extends from just upstream of Filsham Nature 

Reserve to the river mouth at Bulverhythe. Along this stretch flooding can be caused by a 

combination of high tides and significant river flows that, on their own, may not cause any 

difficulties to the system. 

4.	 Tidal flood risk has been significantly reduced in the Bulverhythe area of the Borough as a 

result of the construction of the Bulverhythe Flood Alleviation Scheme which was designed to 

provide protection from events with an annual probability of 0.5% (1 in 200 years return period). 

5.	 An analysis of the flood zones made available by the EA for the area suggest that tidal flooding 

was deemed as the predominant source and the outlines would appear to have been produced 

for estimated extreme sea levels. 

Overtopping 

6.	 Overtopping of existing defences is a recurring problem for some low lying areas within the 

Borough and is likely to increase as a result of sea levels rising. At this moment in time the risk 

associated with overtopping is relatively low but measures will have to be taken to ensure that 

remains the case in the future. 

7.	 The areas identified by the Council as being affected by overtopping are shown in map 004. 

These were analysed individually to gain an understanding of the likely volumes of overtopping 

during relatively normal and extreme scenarios. 

8.	 Overtopping volumes have been assessed using the HR Wallingford Technical Report W178 – 

Overtopping of Seawalls – Design and Assessment Manual. Recent work by an international 

group of experts has produced a revised manual entitled EurOtop. This is available online but 

the relevant calculation tools were not available in time for this assessment. When more data 

becomes available the quantities calculated using the older method should be reviewed. 

9.	 Overtopping calculations have been carried out for two scenarios, agreed with the Environment 

Agency, corresponding to a regular and to a more extreme event. The same events have been 

used at all four locations. These are: 

�	 1 year return period water level in 2007 (4.81mOD) in combination with a storm of 

Hs=3.0m, Tm=5.0secs (equivalent to 5% annual exceedence) 

�	 200 year return period water level in 2007 (5.43mOD) in combination with a storm of 

Hs=5.0m, Tm=6.0secs (equivalent to 5 year return period) 

http:Hs=3.0m
http:Hs=5.0m
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Area 1 – West Marina 

10.	 This length of coast is a shingle embankment approximately 345m long with only a small crest 

wall along part of the length. Crest levels vary between about 6.6mOD at the west to about 

7.0mOD towards the east of the section. Total overtopping volumes during the design storms 

are; 

� Regular event 40,000m3 

� Extreme 1,000,000m3 

11.	 Overtopping water is likely to flow north-west towards the low areas immediately inland. 
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Area 2 – Marina 

Area 2a 

12.	 This length of coast extends for approximately 1km and consists of a two level concrete wall 

fronted by a shingle beach. The road and residential properties are situated at or above 

9.5mOD while the lower promenade is at a level of approximately 6.3mOD. Erosion of the 
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beach in places has left considerable lengths of sea wall exposed to direct wave attack at high 

water levels. This leads to spectacular founts of water being projected into the air and the lower 

promenade being dangerous to all on a regular basis. Total overtopping volumes during the 

design storms are: 

Lower promenade 

� Regular event 270,000m3 

� Extreme 5,300,000m3 

Upper level 

� Regular event 16,000m3 

� Extreme 84,000m3 

Area 2b 

13.	 This area corresponds to the junction between Sea Road and West Marina. The length of coast 

extends for approximately 520m and consists of a promenade at a level of approximately 

6.5mOD with the road behind it reaching a maximum level of 8.0mOD. Erosion of the beach in 

places has left considerable lengths of sea wall exposed to direct wave attack at high water 

levels. This leads to spectacular founts of water being projected into the air and the road being 

dangerous to all on a regular basis. Total overtopping volumes during the design storms are: 

Promenade 

� Regular event 145,600m3 

� Extreme 3,014,000m3 

Road 

� Regular event 4,160m3 

� Extreme 290,680m3 
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Area 3 – Carlisle Parade 

14.	 The length identified as a potential zone of overtopping covers approximately 1km. It consists of 

a concrete sea wall fronted by a shingle beach. The crest of the beach at its highest is close to 

the level of the promenade. The width and crest level of the beach however vary considerably 

along the length from 8.6mOD in the west, dropping to less than 6.5mOD in the centre over a 

length of about 400m, before rising again to over 7.0mOD in the east. Most of the overtopping 

takes place over the lower section. Total overtopping volumes during the design storms are; 

� Regular event 90,000m3 

� Extreme 2,200,000m3 
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Area 4 – Rock-A-Nore 

15.	 Area 4 is situated towards the eastern end of the developed part of Hastings and consists of a 

shingle beach with little, if any, other form of formal defence. The length of approximately 150m 

is to the east of the Fisherman’s area with a car park to the north. The level of the crest and the 

width of the beach vary considerably being lowest and narrowest immediately in front of the 

fisherman’s area at 5.6mOD. This length is vulnerable to waves from the south-east, although it 

is protected generally to waves from other directions. In front of the car park the level is about 

6.4mOD. Total overtopping volumes during the design storms are: 
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� Regular event 123,000m3 

� Extreme 1,600,000m3 

Breach Analysis 

16.	 Tidal modelling (breach analysis) of the Bulverhythe and West Marina areas was undertaken 

upon instruction from the Council. TUFLOW, a two-dimensional modelling package, was used 

for this effect. 

17.	 A previous model built by Capita Symonds in 2005 was used as the basis for this work. This 

model covered the foreshore of Combe Haven, extending inshore along the main tributaries of 

the Combe Haven drain. The model has a grid resolution of 10m by 10m, with the ground 

elevations within the model being derived from LiDAR data. The model had been specifically 

built to examine the impact of defended and undefended coastal regions and help to determine 

the flood envelopes as part of the Environment Agency’s Flood Mapping projects. 

18.	 The existing model was extended using a Digital Terrain Model to cover West Marina, an area 

of particular interest to the Council. The expansion of the model was based upon the revised 

maximum tidal levels that had been derived for the purposes of the SFRA i.e 6.8mOD during 

the 2115, 1000yr tidal event. 

19.	 The revised model limit was derived using the 6.8m contour projected onto the DTM of the 

catchment. At the same time the tidal boundary of the model, defined along the foreshore was 

extended to encompass the areas of interest. 

20.	 As part of the investigation two breaches were examined. The location of the two breaches is 

shown in the Figure below. 

21.	 The breach defined by Capita Symonds assumed complete failure of the defences and railway 

embankment in the vicinity of Cliftonville Road. The breach was assumed to be 100m in width 

and scoured to a depth of 3.25mOD. The breach was assumed to be in existence prior to the 

simulation commencing. 

22.	 The additional SFRA breach was added in the vicinity of the TA centre at the western end of 

Seaside Road. For this breach the scouring was assumed to be less with a width of 20m and 

scouring to a level of 6.2mOD. For this scenario flow was allowed to pass under the railway 

bridge on the A259. Again the breach was assumed to be in existence prior to the simulation 

commencing. 
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23.	 A series of scenarios were run in the extended model to ensure a complete assessment of flood 

risk in the Bulverhythe and West Marina area was carried out. Each simulation was run for 

55hrs and the results analysed to produce maximum depth of flooding and maximum velocity 

contours as well as rate of onset and duration of flooding. The analysis also included the 

production of FD2320 Safe Access and Exit data for selected events. A summary of the runs 

made is presented in the table below. 

Table A.1: Breach Scenarios Investigated 
Return 
Period 

Year Description Breach 1 Breach 2 FD2320 

20 years 2007 Breach Yes 

200 years 2007 Breach Yes 

1000 years 2007 Breach Yes 

20 years 2060 Breach Yes 

200 years 2060 Breach Yes 

1000 years 2060 Breach Yes 

20 years 2115 Breach Yes Yes Yes 

200 years 2115 Breach Yes Yes Yes 

1000 years 2115 Breach Yes Yes Yes 

24.	 Predicted sea levels were obtained from the Environment Agency for the location to ensure the 

latest available data was used for the analysis. These are presented below. 

Table A.2: Predicted Sea Levels for Hastings 

Predicted Water Levels (mOD) 

Return Period 2007 2060 2070 2115 

20 years 5.2 5.6 5.7 6.4 

200 years 5.4 5.8 5.9 6.6 

1000 years 5.6 6.0 6.1 6.8 

25.	 Maps of the results of the breach analysis were produced for Breach 2 (FM) only as the 

assumptions made during the construction of the model by Capita Symonds are rather extreme 

and therefore have a very low probability of occurrence. 

26.	 The results of Breach Analysis are presented in relation to the guidelines set by FD2320 (Safe 

Access and Exit) which compares depth and velocity results and assigns three different 

categories of risk: danger for all, danger for most and danger for some. 

Rivers 

27.	 Hydraulically, Hastings Borough forms part of the Cuckmere and Sussex Havens Catchment. 

However, the only major fluvial catchment draining Hastings Borough is the Combe Haven. 

28.	 The Combe Haven lies to the north-east of Bexhill and to the west of Hastings. Its catchment is 

predominantly rural in nature and covers an area of 5,150ha extending over Rother District and 

Hastings Borough, as shown in Appendix E. The catchment has an average annual rainfall of 

750mm. 

29.	 The Combe Haven catchment comprises 10 sub-catchments including its tributaries. However, 

only a few of them drain Hastings Borough. 

30.	 All the streams within the Combe Haven catchment are main rivers and are therefore subject to 

the direct jurisdiction of the Environment Agency. 

31.	 The main rivers identified within Hastings Borough are Combe Haven, Spring Ditch, Decoy 

Pond Stream, Pebsham Stream, Hollington Stream, South Saxons Sewer and Bexhill Road 

Sewer. 

32.	 The Combe Haven discharges to the sea by gravity at low tide via a short outfall onto the 

foreshore. The discharge level is approximately -2.1mOD. The sea is prevented from flowing 

upstream by two sets of tidal flap gates, near Bulverhythe. 
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33.	 Most of the structures on the Combe Haven are located towards the downstream end of the 

catchment. These include: 

� The outfall flap gate 

� Flapgates beneath the railway 

� Bulverhythe Road bridge 

� Sheepwash Bridge on A259 

34.	 The Hollington Stream passes beneath White Bridge before its confluence with Combe Haven. 

The A259 at White Bridge, together with adjacent roads and properties, floods regularly. To 

reduce the effect of flows from Hollington Stream, Hastings Borough Council constructed a 

throttle on the stream limiting flows into the Combe Haven to 1.13cumecs. 

35.	 The Combe Haven and associated streams also have the potential to cause extensive flooding 

to locations within the Borough. However, this is less frequent and mostly confined to 

unoccupied areas (floodplains). As a consequence of the relatively minor effect on people and 

property, no formal river defences have been built within Hastings Borough. 

36.	 A series of watercourses run through various parts of the Borough. These are not classified as 

main rivers and are linked and associated with the surface water sewer system in places, as 

shown in map 005. 

37.	 During discussions with Hastings Borough Council and the Environment Agency, it was 

established that these relatively minor watercourses have not presented problems for the 

residents in the past. However, due to the lack of detailed information and the absence of a 

hydraulic model of these streams, it is impossible to establish the likely consequences during 

extreme events. It is recommended that hydraulic models for all streams within the Borough are 

built to establish the likely effect of extreme fluvial events and allow key stakeholders to prepare 

the necessary emergency plans. 

River Modelling 

38.	 Bullen Consultants (now incorporated into Faber Maunsell) prepared a hydraulic model of the 

Combe Haven Catchment for the Bexhill to Hastings Link Road project. An additional run was 

made using this model to account for the climate change outline (1000 years Return Period + 

20% allowance for climate change) 

39.	 Throughout the study, three main rivers within Hastings Borough were identified as not being 

modelled. These were Hollington Stream, South Saxons Sewer and Bexhill Road Sewer. A 

topographical survey of these main rivers was carried out and one-dimensional models of these 

streams were built using MIKE11 as modelling package. 

40.	 LIDAR data was used to complement the survey information in areas where floodplains were 

incorporated into the model. 

41.	 The hydrology calculations were based on the Flood Estimation Handbook (FEH) and Report 

No. 124 of the Institute of Hydrology “Flood Estimation for Small Catchments” for the Holington 

Stream and South Saxons & Bexhill Road Sewers respectively. 

42.	 Due to its relatively small size, the Bexhill Road Sewer was incorporated to the model built in 

2004 as part of the Bexhill to Hastings Link Road Study. 

43.	 For Hollington Stream and South Saxons Sewer a new model was created with the downstream 

control obtained from the water levels observed along the Combe Haven under different 

scenarios. 

44.	 A series of scenarios were run in these three models to ensure a complete assessment of flood 

risk was carried out. A summary of the runs made is presented in the table below. 

Table A.3: River Modelling – Scenarios Analysed 

Return Period Description Title 

20 years Undefended Zone 3b Functional Floodplain 

100 years Undefended Zone 3a High Probability 

1000 years Undefended Zone 2 Medium Risk 
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Return Period Description Title 

1000 years + 20% Undefended Climate Change Outline 

Note: No formal river defences exist in Hastings Borough 

45.	 The extent of the hydraulic modelling carried out by Faber Maunsell within Hastings Borough is 

shown in map 012. 

46.	 The resulting flood outlines were drawn using LIDAR Data and are shown in maps 002 and 

011. 

47.	 The Climate Change Outline (Map 011) provides an indication of areas that are recognised as 

unlikely to be affected by flooding at present but could be subject to flooding in the future as a 

result of climate change. 

48.	 There are a number of watercourses in Hastings Borough that have not been modelled to date. 

In order to ensure that the potential flood risk presented by these watercourses and the various 

main rivers is taken into consideration, a series of buffer zones were identified by the Council. 

These buffer zones are classified as detailed below: 

�	 5m buffer zone: applied to watercourses with well delineated stream beds and where a 

relative minor increase in water level will not have a significant effect on the flood outline. 

�	 8m buffer zone: applied to watercourses where a relative minor increase in water level may 

have a noticeable effect on the flood outline. 

�	 10m buffer zone: applied to all main rivers in the Borough. 

Surface Water Sewers 

49.	 Flooding can occur along the route of surface water sewers when the flow entering a sewer 

exceeds the hydraulic capacity of that sewer and the system becomes surcharged. Under these 

conditions water will overflow from the pipe network at manholes and storm overflows, often 

causing flooding in the vicinity. This is a recognised problem in areas like Bulverhythe and 

Hastings town centre. 

50.	 Surface water drains in coastal towns like Hastings or Bulverhythe can be affected when high 

tides prevent them from draining water effectively. Making sure artificial networks of sewers and 

culverts are effective is a key factor in managing flood risk, particularly in coastal areas where 

the increasing impact of sea level rise is likely to become evident. 

51.	 Details of the sewer network serving the Borough were provided by the Council, as shown in 

map 005. These details provide a useful indication of the critical sections of the system but are 

not comprehensive and should be improved in future revisions of the SFRA. 

52.	 In terms of history of flooding, only the last decade of recorded sewer-related flooding incidents 

within the Borough was made available by Southern Water, as shown in map 004 and Appendix 

E. This lack of long term information could prove critical in the future and any additional long-

term information that becomes available should be incorporated in future revisions of the SFRA 

Artificial Sources (Reservoirs, Water Retention Ponds and Canals) 

53.	 Reservoirs, water retention ponds and canals have a potential flood risk associated with them. 

Under normal circumstances, the flood risk posed by them is low but if a breach occurs, 

extensive flooding could be experienced. There is no history of flooding from any of these 

sources in the Hastings Borough. 

54.	 There are seven recognised reservoirs within the Borough. These are summarised in the 

following table and shown in map 005. 

Table A.4: Reservoirs within Hastings Borough 

Wishing Tree In Operation 

Reservoir Name Status Capacity (m3) Source 

Buckshole In Operation 59,000 EA 

Ecclesbourne In Operation 36,000 EA 

Shornden In Operation 40,500 EA 

37,000 EA 
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Reservoir Name Status Capacity (m3) Source 

Harmers Not in operation 9,000 HBC 

Clive Vale (Upper) Not in operation 3,600 HBC 

Clive Vale (Lower) Not in operation 9,000 HBC 

55.	 Due to security issues, only very brief details of the existing reservoirs have been made 

available. A comprehensive analysis of this potential source of flooding has therefore not been 

possible. The Environment Agency has confirmed however, that Panel Engineers carriy out 

regular assessments of the potential flood risk presented by reservoirs. 

56.	 From a review of the potential consequences of reservoir failure in the Borough, it was 

established that overall there is little risk to residential properties. However, if a breach was to 

occur, Buckshole, Shornden and Clive Vale Reservoirs could put a relatively small number of 

residential properties at risk. 

57.	 Additionally, a significant number of water retention ponds have been identified within the 

Borough, as shown in map 005. Unfortunately very few details have been found regarding their 

capacities. Details of connectivity and capacity should be obtained for the different ponds and 

reservoirs in the Borough and incorporated in future revisions of the SFRA. 

58.	 Hastings Borough Council has confirmed that canals are not present within their jurisdiction. 

Groundwater 

59.	 High groundwater levels and resultant spring flows are recognised as a source of flooding along 

the coastal strip. This high water table in the gravel beds can be pushed higher still by the tide, 

resulting in complex and difficult to predict flooding where no obvious watercourse or source is 

identified. This is the case in low lying parts of St Leonards and Bulverhythe. 

60.	 The risk posed by groundwater in Hastings Borough was analysed by the following means: 

� Geological Map for Hastings Borough 

� Groundwater Vulnerability Map for East Sussex 

61.	 A groundwater vulnerability map produced by the Environment Agency was used to identify the 

different types of aquifers within Hastings District. This was derived from the Geology map for 

the area and is included in map 006. 

62.	 We have contacted the Centre for Ecology and Hydrology (CEH) with regards to the Baseflow 

Index (BFI) for the Combe Haven Catchment. The baseflow measures the proportion of the 

river’s long term runoff that is derived from stored sources, and typically ranges from 0.1 for 

relatively impermeable clay catchments to 0.99 for highly permeable chalk catchments. The 

following table summarises BFIs calculated by CEH and made available for this study. 

Table A.5: Summary of Baseflow Index Values 

River Baseflow Index 

Combe Haven 0.42 

Hollington Stream 0.38 

Pebsham Stream 0.55 

Spring Ditch 0.34 

63.	 Unfortunately, a hydrogeological map of the area has not been produced to date. However, the 

EA and HBC were able to provide some indication of the location of springs and dry beds within 

the Borough. These are shown in map 006. 

64.	 It is recommended that when a hydrogeological map is produced for the area, the relevant 

information is incorporated into the Strategic Flood Risk Assessment at the earliest possible 

opportunity. 
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Overland Flow 

65.	 The effect of overland flow was analysed using LIDAR data and contour lines. However, it must 

be noted that in areas where only contour lines are available, the analysis is rather simplistic. 

Escarpment areas have been identified on this basis and are included in map 005 

66.	 For the purposes of particular developments, this risk should be considered as part of a site 

specific flood risk assessment. 

Water Management Infrastructure 

67.	 There are a series of water management structures along the various main rivers in Hastings, 

as shown in Map 003. 

68.	 The only formal flood defences identified in the Borough are located in the Bulverhythe area of 

Hastings. These defences are deemed to provide a standard of protection of 1 in 200years and 

are deemed to be in good condition. 

69.	 The South Foreland to Beachy Head Shoreline Management Plan published in 2005, states 

that the long term policy for the Hastings and the Bulverhythe and Glyne Gap units is “hold the 

line” to provide protection for the frontage. Therefore, coastal defences in the Borough are likely 

to be maintained in good working order for the foreseeable future. 

70.	 The Environment Agency in collaboration with Local Authorities maintains a National Flood and 

Coastal Defence Database (NFCDD). This database is updated regularly and provides 

information on the general state of defences. This information has been incorporated into the 

GIS mapping and can be accessed by interrogating the respective layer. 

Flood Risk Statistics 

71.	 Further to advice from the Environment Agency, the table below has been produced to 

summarise the flood risk statistics that apply to Hastings Borough. It must be noted that 

information constraints have hindered the completion of all aspects of the table and further 

reviews of the document should seek to fill the gaps left at this stage. 

Table A.6: Key Flood Risk Statistics for Hastings Borough 

No. Question Area (km
2
) 

% of 
Area 

1 Size of Planning Area 30.76 
100 

2 Area in Zone 3 (High Flood Risk) 2.44 
7.92 % of 
total area 

3 
Area in Zone 2 (Moderate Flood 

Risk) 
1.08 

3.5% of 
total area 

4 Existing Development in Zone 3 0.49 
20% of 
zone 3 

5 Existing Development in Zone 2 0.24 
22.5% of 
zone 2 

6 Area of Zone 3 that is defended 2.19 
90% of 
zone 3 

7 Total developed area 22.21 
72% of 

total area 
8 Required new development 4200 homes 

9 
Likely new development in Zones 3 

and 2 
125 homes 

10 Area affected by drainage problems N/A 

11 
Area affected by groundwater 

flooding 
To be completed in the 

future 

12 Area affected by overland flows 
To be completed in the 

future 
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GIS Mapping 

72.	 The data used for GIS Mapping was obtained from an array of sources and of varying degree of 

quality. The following table provides an analysis of the information used for mapping purposes 

in this study. 
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Table A.7: Description of GIS Tables used in Mapping 

Table Name 
Identification 

Method 
GIS Description Complete Reason 

Table 
Description 

Comments 

Areas Benefiting from Defences 
From information provided 

by EA 

Polygon layer showing 
areas benefiting from 

flood defences 
Partial 

Shows areas 
benefiting from flood 

defences 

Outlines found to be slightly 
misaligned. Unverified data 

Coastal Flood Warning Area 
From information provided 

by EA 

Polygon layer showing 
coastal areas benefiting 

from flood warning 
schemes 

Partial 
Shows coastal areas 
benefiting from flood 

warning schemes 

EA and HBC have been unable to 
provide details of the system. Outlines 

found to be slightly misaligned. 
Unverified data 

Flood Defences 200yr SoP 
From information provided 

by EA 

Polyline layer showing 
location and details of 
formal flood defences 

Yes 
Shows locations and 

details of flood 
defences 

EA has confirmed that only formal 
defences within the Borough are in 

Bulverhythe- 200yr Standard of 
Protection 

Flood Zone 2 (EA) 
From data provided by the 

EA 

Polygon layer showing 
areas with medium 

probability of flooding 
Partial 

Indicates areas with 
medium probability of 

flooding 

EA flood zones misaligned. Extreme 
sea level data used to produce Flood 

Zone 2 outline. Unverified data 

Flood Zone 3 (EA) 
From data provided by the 

EA 

Polygon layer showing 
areas at high risk of 

flooding 
Partial 

Indicates areas at high 
risk of flooding 

EA flood zones misaligned. Extreme 
sea level data used to produce Flood 

Zone 3 outline. Unverified data 

Fluvial Flood Warning Areas 
From information provided 

by EA 

Polygon layer showing 
areas benefiting from 
fluvial flood warning 

schemes 

Yes 
Shows areas 

benefiting from fluvial 
flood warning schemes 

EA and HBC have been unable to 
provide details of the system. Outlines 

found to be slightly misaligned. 
Unverified data 

Major Aquifer High Soil Class 
From Groundwater 

Vulnerability Map provided 
by EA 

Polygon layer showing 
areas covered by major 

aquifers and high 
leaching potential soil 

class 

Yes 

Shows areas where 
infiltration techniques 
should be applied with 

caution 

A site specific FRA will be needed to 
determine the applicability of SUDS 

techniques 

Major Aquifer Intermediate Soil Class 
From Groundwater 

Vulnerability Map provided 
by EA 

Polygon layer showing 
areas covered by major 

aquifers and 
intermediate leaching 

potential soil class 

Yes 

Shows areas where 
infiltration techniques 
should be applied with 

caution 

A site specific FRA will be needed to 
determine the applicability of SUDS 

techniques 

Major Aquifer Low Soil Class 
From Groundwater 

Vulnerability Map provided 
by EA 

Polygon layer showing 
areas covered by major 

aquifers and low 
leaching potential soil 

class 

Yes 

Shows areas where 
infiltration techniques 
should be applied with 

caution 

A site specific FRA will be needed to 
determine the applicability of SUDS 

techniques 

Minor Aquifer High Soil Class 
From Groundwater 

Vulnerability Map provided 
by EA 

Polygon layer showing 
areas covered by minor 

aquifers and high 
leaching potential soil 

class 

Yes 

Shows areas where 
infiltration techniques 
should be applied with 

caution 

A site specific FRA will be needed to 
determine the applicability of SUDS 

techniques 

Minor Aquifer Intermediate Soil Class 
From Groundwater 

Vulnerability Map provided 
by EA 

Polygon layer showing 
areas covered by minor 

aquifers and 
intermediate leaching 

potential soil class 

Yes 

Shows areas where 
infiltration techniques 
should be applied with 

caution 

A site specific FRA will be needed to 
determine the applicability of SUDS 

techniques 
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Table Name 
Identification 

Method 
GIS Description Complete Reason 

Table 
Description 

Comments 

Minor Aquifer Low Soil Class 
From Groundwater 

Vulnerability Map provided 
by EA 

Polygon layer showing 
areas covered by minor 

aquifers and low 
leaching potential soil 

class 

Yes 

Shows areas where 
infiltration techniques 
should be applied with 

caution 

A site specific FRA will be needed to 
determine the applicability of SUDS 

techniques 

Reservoirs in Operation 
From information provided 

by EA 

Point data layer 
providing location and 

brief details of 
reservoirs in operation 

Partial 

Shows location and 
some details of 

reservoirs in operation 
in the Borough 

An assessment of the potential flood 
risk created by reservoirs is carried out 

by the EA on a regular basis. 

Springs 
From information provided 

by EA 

Point data layer 
providing estimated 
location of springs 

Yes 
Shows areas where 
springs are found 

Data confirmed by HBC but likely to be 
incomplete 

Water Management Structures 
From NFCDD information 

provided by the EA 

Point data layer 
providing location and 

details of the structures 
Yes 

Shows location and 
details of existing 

water management 
structures 

Structures included in NFCDD only 
cover the Combe Haven area. This 

has been checked and ratified by the 
EA 

Flooding Incidents under Storm Conditions 
(Emergency Services) 

From information provided 
by Emergency Services 

Point data layer 
providing location and 

details of flooding 
incidents under storm 

conditions 

Partial 
Only last 10 

years 
provided 

Shows locations and 
details of flood 

incidents under storm 
conditions 

Information filtered to account only for 
events that occurred during storm 

conditions. The rest of data has not 
been considered 

Climate Change Outline 1000yr+20% 
From hydraulic modelling 

carried out by FM 

Polygon layer showing 
areas likely to be 

affected in the 1000yr 
RP+20% 

Yes 

Indicates areas likely 
to be affected in the 

fluvial Climate Change 
scenario (1000yr 

RP+20%) 

Based on hydraulic modelling carried 
out by FM and drawn using LIDAR 

data 

Climate Change Outline Tidal 200yr_2115 

From extreme water level 
estimation carried out by 
FM following EA data and 

PPS25 guidelines 

Polygon layer showing 
areas likely to be 

affected by the 200yr 
tidal flood in the year 

2115 

Yes 

Indicates areas likely 
to be affected in the 
tidal Climate Change 
scenario (200yr RP in 

2115) 

Based on extreme water level 
estimation and drawn using LIDAR 

data 

D_Max Legend 
From breach analysis 

carried out by FM 

Legend to accompany 
Maximum Depth of 
Flooding Results 

Yes 
Legend to accompany 

Maximum Depth of 
Flooding Results 

Dur_ Legend 
From breach analysis 

carried out by FM 

Legend to accompany 
Duration of Flooding 

Results 
Yes 

Legend to accompany 
Duration of Flooding 

Results 

Escarpment Identification 
From LIDAR data and 
contours for the area 

Polygon layer showing 
escarpments 

Yes 

Shows areas that are 
most likely to 

experience significant 
overland flow 

Geology of the escarpments was not 
considered in their identification and 

could therefore influence the flow 

FD2320 Legend 
From breach analysis 

carried out by FM 

Legend to accompany 
FD2320 – Safe Access 

and Exit Analysis 
Yes 

Legend to accompany 
FD2320 – Safe Access 

and Exit Analysis 
(Breach Analysis) 

FD2320 – Safe Access and Exit 
Lookup Table used for the 

assessment. (Refer to Appendix E) 
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Table Name 
Identification 

Method 
GIS Description Complete Reason 

Table 
Description 

Comments 

Model 2004 
From river modelling 

carried out by BCL (now 
incorporated into FM) 

Polyline layer showing 
extent of modelling 

carried out by BCL in 
2004 

Yes 

Indicates extent of river 
modelling carried out in 
2004 as part of Bexhill 
to Hastings Link Road 

Project 

Only areas within Hastings Borough 
Council or its immediate vicinity 

included. 

Model 2007 
From river modelling 

carried out by FM 

Polyline layer showing 
extent of modelling 
carried out by FM in 

2007 

Yes 
Indicates extent of river 
modelling carried out in 

2007 

Modelling carried out as part of the 
SFRA 

Onset Legend 
From breach analysis 

carried out by FM 
Legend to accompany 
Rate of Onset Results 

Yes 
Legend to accompany 
Rate of Onset Results 

Shows results of 

SFRA_brch3_2115_20_64_fd2320 
From breach analysis 

carried out by FM 

Point data layer 
providing results of 

FD2320 assessment 
Yes 

FD2320 Safe access 
and exit assessment 

for 2115, 20yr RP (FM 
breach) 

Shows results of 

SFRA_brch3_2115_200_66_fd2320 
From breach analysis 

carried out by FM 

Point data layer 
providing results of 

FD2320 assessment 
Yes 

FD2320 Safe access 
and exit assessment 
for 2115, 200yr RP 

(FM breach) 

Shows results of 

SFRA_brch3_2115_1000_68_fd2320 
From breach analysis 

carried out by FM 

Point data layer 
providing results of 

FD2320 assessment 
Yes 

FD2320 Safe access 
and exit assessment 
for 2115, 1000yr RP 

(FM breach) 

Shows results of 

SFRA_brch3_2115_20_64_V/d/dur/ons 
From breach analysis 

carried out by FM 

Point data layer 
providing results of 

velocity, depth, duration 
and onset 

Yes 

Maximum Velocity, 
Depth, onset and 

duration of flooding for 
2115, 20yr RP (FM 

breach) 

Four tables created for the four 
aspects analysed in each scenario 

Shows results of 

SFRA_brch3_2115_200_66_V/d/dur/ons 
From breach analysis 

carried out by FM 

Point data layer 
providing results of 

velocity, depth, duration 
and onset 

Yes 

Maximum Velocity, 
Depth, onset and 

duration of flooding for 
2115, 200yr RP (FM 

breach) 

Four tables created for the four 
aspects analysed in each scenario 

Shows results of 

SFRA_brch3_2115_1000_68_V/d/dur/ons 
From breach analysis 

carried out by FM 

Point data layer 
providing results of 

velocity, depth, duration 
and onset 

Yes 

Maximum Velocity, 
Depth, onset and 

duration of flooding for 
2115, 1000yr RP (FM 

breach) 

Four tables created for the four 
aspects analysed in each scenario 

V_Max Legend 
From breach analysis 

carried out by FM 

Legend to accompany 
Maximum Velocity of 

Flooding Results 
Yes 

Legend to accompany 
Maximum Velocity of 

Flooding Results 
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Table Name 
Identification 

Method 
GIS Description Complete Reason 

Table 
Description 

Comments 

Zone 2_Medium Risk 
From river modelling 

carried out by FM 

Polygon layer showing 
areas with medium 

probability of flooding 
Yes 

Indicates areas with 
medium probability of 

flooding 

River Modelling data used to produce 
Flood Zone 2 outline 

Zone 3a_High Probability 
From river modelling 

carried out by FM 

Polygon layer showing 
areas with high 

probability of flooding 
Yes 

Indicates areas with 
high probability of 

flooding 

River Modelling data used to produce 
Flood Zone 3a outline 

Zone 3b_Functional Floodplain 
From River modelling 

carried out by FM 
Polygon layer showing 

functional floodplain 
Yes 

Shows the functional 
floodplain 

River Modelling data used to produce 
Flood Zone 3b outline. 1 in 20years 

Return Period adopted 

Shows areas identified 

Poor infiltration soil CLAY 
From Geology map for the 

area 
Polygon layer providing 

location and details 
Yes 

as having clay as 
superficial soil and 
therefore being not 

effective for infiltration 

A site specific FRA will be needed to 
determine the applicability of SUDS 

techniques 

techniques 

Ancient Monuments 
From information provided 

by HBC 

Point data layer 
providing location and 
local plan reference 

Yes 
Shows ancient 

monuments 
Part of Local Plan 

Area of Outstanding Natural Beauty 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows Area of 
Outstanding Natural 

Beauty 
Part of Local Plan 

Areas with Overtopping Problems 
From information provided 

by HBC 
Polyline layer providing 

location 
Yes 

Shows areas affected 
by overtopping 

Based on local knowledge 

Areas with potential fluvial flooding 
From information provided 

by HBC 

Polygon layer showing 
areas with potential 

fluvial flooding issues 
Yes 

Indicates areas with 
high potential fluvial 

flooding issues 

Locations identified by HBC based on 
local knowledge 

Borough Boundary 
From information provided 

by HBC 

Polygon layer showing 
Borough Council 

Boundaries 
Yes 

Indicates Borough 
Boundary 

Broad Development Options 
From information provided 

by HBC 

Polygon layer showing 
Broad Development 

Options 
Yes 

Indicates Broad 
Development Options 

Broomgrove Redevelopment Area 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows area identified 
for redevelopment 

Part of Local Plan 

Buffer Zone 5m 
From information provided 

by HBC 

Polygon layer showing 
buffer zones 
surrounding 

watercourses 

Yes 
Shows 5m buffer zone 

surrounding 
watercourses 

Buffer Zone 8m 
From information provided 

by HBC 

Polygon layer showing 
buffer zones 
surrounding 

watercourses 

Yes 
Shows 8m buffer zone 

surrounding 
watercourses 

Highlights areas at potential risk of 
fluvial flooding 

Buffer Zone 10m 
From information provided 

by HBC 

Polygon layer showing 
buffer zones 

surrounding main rivers 
Yes 

Shows 10m buffer 
zone surrounding main 

rivers 
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Table Name 
Identification 

Method 
GIS Description Complete Reason 

Table 
Description 

Comments 

Shows identified flood 

Bulverhythe Flood Sectors 
From information provided 

by HBC 
Polygon layer providing 
location and reference 

Yes 
sectors at Bulverhythe 

where warning 
Based on Bulverhythe Flood Plan 

2007 
systems are in place 

Caravan Sites 
From information provided 

by HBC 
Polygon layer providing 

location 
Yes Shows Caravan Sites Part of Local Plan 

Conservation Areas 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows Conservation 
Areas 

Part of Local Plan 

Culverts 
From information provided 

by HBC 

Polyline layer providing 
location and partial 
details of culverts 

Partial 
Only partial 

details 
available 

Shows location and 
partial details of 

culverts 

Details were not readily available for 
some culverts. 

Shows identified areas 

Dry Valleys 
From information provided 

by HBC 
Polygon layer providing 

location 
Yes 

that would remain dry 
but would act as river 

beds/ponds in times of 
Based on local knowledge 

flooding 

Employment Development 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows areas identified 
for development of 

employment 
Part of Local Plan 

Existing Ponds 
From information provided 

by HBC 

Polygon layer providing 
location of existing 

ponds 
Partial 

Few details 
provided 

Shows location of 
existing ponds 

All types of ponds. Information on 
connectivity and capacity not readily 

available 

Flooding History 
From information provided 

by HBC 

Polygon layer showing 
areas identified as 

having flooding history 
Partial 

No flooding 
Records 
1986-93 

Shows areas where 
flooding has taken 
place in the past. 

Based on HBC records. Period 
missing. Issues already resolved not 

included. 

Polygon layer showing Shows areas of the 

Flooding in Town Centre 
From information provided 

by HBC 
areas flooded fairly 
recently in the town 

Yes 
town centre where 

flooding has occurred 
Based on relatively recent events 

recorded by HBC 
centre fairly recently. 

Housing Sites 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows areas identified 
for housing sites 

Part of Local Plan 

Industrial Development 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows areas identified 
for industrial 
development 

Part of Local Plan 

Landfill Site 
From information provided 

by HBC 

Polygon layer providing 
location and some 

information 
Yes 

Shows recognised 
landfill sites 

Local Nature Reserve 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows local nature 
reserves 

Part of Local Plan 

Main Rivers 
From information provided 

by HBC and EA 

Polyline layer showing 
main rivers as 

recognised by the EA 
Yes 

Shows main rivers in 
Hastings Borough 

Includes enmainment of Critical 
Ordinary Watercourses 

Open Space Areas 
From information provided 

by HBC 
Polygon layer providing 

location 
Yes 

Shows Open Space 
Areas 

Part of Local Plan 
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Table Name 
Identification 

Method 
GIS Description Complete Reason 

Table 
Description 

Comments 

Ordinary Watercourses 
From information provided 

by HBC 
Polyline layer showing 
ordinary watercourses 

Yes 
Shows Ordinary 
Watercourses in 
Hastings Borough 

Ordnance Survey Background 
From information provided 

by HBC 
Polyline layer showing 

OS Background 
Yes OS Background 

Ordnance Survey Text 
From information provided 

by HBC 

Point data layer 
providing text for OS 

Background 
Yes 

Text for OS 
Background 

Outside Built Up Area 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows spaces outside 
the built-up area 

Part of Local Plan 

Parks and Gardens 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows areas identified 
for Parks and gardens 

Part of Local Plan 

Playing Fields 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows areas identified 
as playing fields 

Part of Local Plan 

Potentially Contaminated Land 
From information provided 

by HBC 

Polygon layer providing 
location and nature of 

business 
Yes 

Shows land identified 
as potentially 

contaminated as a 
result of previous use 

Principal Roads 
From information provided 

by HBC 

Polyline layer providing 
location and local plan 

reference 
Yes Shows principal roads Part of Local Plan 

Proposed Sites 
From information provided 

by HBC 

Polygon layer providing 
location of areas of 

special interest to the 
Borough 

Yes 
Shows areas within the 
Borough proposed to 

be redeveloped 

These areas are located in 
Bulverhythe and West Marina 

Pumping Stations 
From information provided 

by HBC 

Point data layer 
providing location and 

name of pumping 
stations 

Partial 
No details 
provided 

Shows location and 
name of pumping 

stations 

Information on capacity, number and 
type of pumps, etc - not readily 

available 

Railway 
From information provided 

by HBC 
Polyline layer providing 

location 
Yes Shows railway line Part of Local Plan 

Polygon layer providing Shows location and 

Reservoirs not Operating 
From information provided 

by HBC 
location and brief details 

of reservoirs not 
Yes 

some details of old 
reservoirs no longer in 

Only named old reservoirs included 

operating operation 

Retail Areas 
From information provided 

by HBC 
Polygon layer providing 

location 
Yes Shows retail areas Part of Local Plan 

Schools 
From information provided 

by HBC 
Polygon layer providing 

location 
Yes Shows schools Part of Local Plan 

Secondary Roads 
From information provided 

by HBC 

Polyline layer providing 
location and local plan 

reference 
Yes 

Shows secondary 
roads 

Part of Local Plan 
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Table Name 
Identification 

Method 
GIS Description Complete Reason 

Table 
Description 

Comments 

Site of Nature Conservation Importance 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows sites of nature 
conservation 
importance 

Part of Local Plan 

Site of Specific Scientific Interest 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes Shows SSSIs Part of Local Plan 

Southern Water Infrastructure 
From information provided 

by HBC 

Polygon layer providing 
location and brief details 

of SWA infrastructure 
Partial 

No details 
provided by 

SW 

Shows location and 
some details of SW 

Infrastructure 
No data provided by SW 

Sewer Manholes 
From information provided 

by HBC 

Point data layer 
providing location and 
information of sewer 

manholes 

Yes 
Shows location and 
information of sewer 

manholes 

Sewer Network 
From information provided 

by HBC 

Polyline layer providing 
location and dimensions 

of sewers 
Yes 

Shows location and 
details of sewers 

Urban Areas 
From information provided 

by HBC 
Polygon layer providing 

location 
Yes Shows urban areas Part of Local Plan 

Various Development 
From information provided 

by HBC 

Polygon layer providing 
location and local plan 

reference 
Yes 

Shows areas identified 
for development 

Part of Local Plan 

Flood incidents SW 
From information provided 

by SW 

Point data layer 
providing location and 
details of sewer related 

flooding 

Partial 
Only last 
decade 
provided 

Shows location and 
details of sewer related 

flooding over last 10 
years 




