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1.1 Introduction 

1.1.1 DHA has been commissioned by the applicant Terraforte to prepare a Flood Risk 
Assessment and Drainage Strategy for the change of use application and siting of 
8no. holiday units on land south of The Den, Richborough, Dover, Kent CT13 9JG. 

1.1.2 Reference to the Environment Agency flood maps show that the site is located 
within Flood Zone 3 however it is protected by existing raised defences against 
the 1 in 200-year tidal flood event.  

1.1.3 This FRA has been carried out in accordance with the National Planning Policy 
Framework (NPPF). The NPPF requires an FRA to be prepared for all developments 
located in Flood Zone 3. 

1.1.4 The proposals are classed as major development and as such this report has been 
prepared to outline the surface water drainage for the site to support the planning  
application. 

1.2 Summary of existing development 

Location 

1.2.1 The site is located on Land South of The Den, Richborough, Dover, Kent and is 
centred on approximate grid reference 632295, 158958. The site occupies a total 
area of 0.652 hectares and currently consists of undeveloped arable land.  

Existing Site 

1.2.2 A topographical survey of the site is shown on drawings 20014_000_01 and 02 
contained within Appendix A. The site is generally rectangular in shape and gently 
falls from a high point of 2.2m AOD in the southeastern corner of the site adjacent 
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to Richborough Road to a low point of 1.8m AOD in the Northwest corner adjacent 
to the railway embankment. The site has the following boundary conditions: 

• North  - Arable Land. 

• West  - Railway  

• South - Arable Land. 

• East - Richborough Road with the River Stour beyond. 

Existing Drainage regime and surface water run-off 

1.2.3 There is no positive surface water outfall from the site so any rainfall will infiltrate 
to ground with any residual surface water flowing overland and into several 
watercourses around the site boundary. An 8m margin will need to be retained 
adjacent to any watercourse to ensure access for future maintenance.  

1.2.4 Reference has been made to Southern Water asset plans found at Appendix B, 
which indicate the location of public sewers in the area. These records do not 
indicate any private drainage that may be present.  

1.2.5 In October 2011 the ownership of any private sewer serving more than one 
property was automatically transferred to the Water Authority although many of 
these sewers are yet to be recorded on the asset plans.  

Surface Water 

1.2.6 The Southern Water asset plans confirm there are no surface water sewers within 
the vicinity of the site. 

Foul Water  

1.2.7 The Southern Water asset plans show there to be no foul water sewer in the site 
vicinity. The nearest foul sewer is in Richborough Road located circa 300m to the 
south of the southern site boundary.  

Combined Sewers 

1.2.8 The Southern Water asset plans confirm there are no combined water sewers 
within the vicinity of the site. 

Geology and Hydrogeology 

1.2.9 The online British Geological Survey maps indicate that the site is underlain by 
superficial deposits comprising of clay and silt over the Thanet Formation 
comprising of sand, silt, and clay.  

1.2.10 The client has undertaken bespoke infiltration testing at the site, according to 
BRE365 methodology. The infiltration rate recorded at the site was found to be 
5.67x10-5 m/s (0.204 m/hr). The client’s records and results interpretation for use 
in calculations can be found in Appendix C. The site is located outside a Source 
Protection Zone.   
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1.3 Site Specific Flood Risk Assessment 

Proposed Development 

1.3.1 The proposals comprise of a development of 8no. holiday units on Land South of 
The Den, Richborough, Dover, Kent. The proposed Masterplan is shown in 
Appendix D. 

Flood Risk Zones 

1.3.2 The National Planning Policy Framework provides guidance on assessing flood risk 
and seeks to guide development away from areas at risk of flooding from all 
sources. Planning Practice Guidance defines several Flood Zones based on the 
probability of flooding and provides guidance on the most appropriate form of 
development within each zone. The flood risk zones can be summarised as follows: 

Zone Annual probability in any year 
River Flooding Sea Flooding 

Zone 1 : Low 
probability 

Less than 1:1000 
(<0.1%) 

Less than 1:1000 
(<0.1%) 

Zone 2: Medium 
probability 

Between 1:1000 and 1 
in 100 (0.1% -1%) 

Between 1:1000 and 1 
in 200 (0.1% - 0.5%) 

Zone 3a : High 
probability  

Greater than 1:100 
(>1%) 

Greater than 1:200 
(>0.5%) 

Zone 3b: Functional 
floodplain 

Greater than 1 in 20 
(>5%) 

N/A 

Table 1 – NPPF Guidance 

1.3.3 The Reference has been made to the Environment Agency flood risk maps shown 
in the product 4 report contained in Appendix E. This shows the site to be located 
entirely within Flood Zone 3; high probability of tidal flooding.  Although the 
product 4 report is dated 20th September 2019 the Environment Agency confirmed 
on the 11th September 2023 that this data is still current. 

1.3.4 The flood maps are based on the worst-case scenario and do not account for the 
existing flood defences which provide a 1 in 200-year standard of protection from 
flooding from the sea. 

1.3.5 Tidal flooding has been derived using data taken from the East Kent Coast, 
completed by JBA Consulting, in December 2018. The levels are summarised in 
table 2 and show both the defended and undefended flood levels at node 8 for all 
return periods up to and including the 1 in 1000-year event. 

  0.5% AEP  0.5% AEP 
CC2070   

0.5% AEP 
CC2115 

0.1% AEP   

Undefended  3.05  3.76 5.27 3.44 
Defended   0.00  0.00  3.92  0.00 

  
Table 2 – Summary of EA Flood levels  
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Vulnerability Classification 

1.3.6 Planning Practice Guidance Table 2, "Flood Risk Vulnerability Classification", states 
that sites used for holiday or short-let caravans and camping can be classified as 
“more vulnerable”. 

Sequential Test 

1.3.7 The National Planning Policy Framework states that change of use applications 
should not be subject to the Sequential Test. 

Exception test 

1.3.8 The National Planning Policy Framework states that change of use applications 
should not be subject an Exception Test. 

Other sources of flooding 

1.3.9 Reference has been made the level 1 Strategic Flood Risk Assessment prepared by 
Herrington Consulting on behalf of Dover District Council dated March 2019. This 
provides references on the risk of flooding from all sources including fluvial, 
surface water, groundwater, and sewers. 

Surface water flooding  

1.3.10 Reference has also been made to the Environment Agency online mapping. This 
shows the site is at a very low risk of surface water flooding.  

Groundwater 

1.3.11 Groundwater flooding occurs as excess water emerges at the ground surface. 
Reference has also been made to the Environment Agency online mapping which 
indicate that flooding from groundwater in this area is possible when groundwater 
levels are high.  

Flooding from artificial sources 

1.3.12 Flooding from reservoirs is extremely unlikely. An area is considered at risk if 
peoples' lives could be threatened in the event of a dam or reservoir failure. 
Reference has been made to the Environment Agency online mapping which 
indicate that flooding from reservoirs is considered unlikely. 

Historic Flooding  

1.3.13 Appendix A.1 of the Strategic Flood Risk Assessment show no records of historic 
flooding on the site. The Environment Agency mapping also show no records of 
historic flooding. 

Mitigation 

1.3.14 Given there is a residual risk of flooding in the event of a breach of the existing 
flood defences the following mitigation measures are suggested to be put in place. 
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1.3.15 The glamping pods are to be founded on a concrete slab and will be elevated 0.6m 
above the existing ground level.  

1.3.16 It is recommended that the current and any future owners should register with the 
Environment Agency Flood Warning System. As part of this service the owner is 
notified of any flood warnings so the appropriate action can be taken. Given the 
nature of the proposals the site would not be in used if there is a risk of fooding. 

1.3.17 A flood evacuation plan should be prepared to demonstrate that the site can be 
safely evacuated should flood warning be in place. This should include details of; 

• The definition of flood warnings. 

• Evacuation routes. 

• Safe refuge points. 

• The point at which evacuation will be triggered. 

• Summary of the dangers of flood waters 

1.4 Proposed Development 

1.4.1 The proposals comprise of a development of 8no. holiday units on Land South of 
The Den, Richborough, Dover, Kent.  

Aims  

1.4.2 Sustainable Urban Drainage (SuDS) techniques will be used to deal with the surface 
water generated by the development. This will replicate the existing drainage 
regime by dealing with the surface water at source, to prevent increasing the risk 
of downstream flooding.  

Proposed Surface Water Drainage Strategy  

1.4.3 The proposed impermeable areas are shown on drawing 31269-D-01 contained in 
Appendix F. This shows that of the total site area of 0.652 hectares, the total 
impermeable area can be seen to be 0.118 hectares. 

1.4.4 The proposed drainage scheme is shown on drawing 31269-D-02 contained in 
Appendix F. It is proposed that area of hardstanding will be constructed as a 
permeable paving with the roof areas from the 8 pods draining into it.  

1.4.5 An infiltration rate of 0.204 m/hr has been taken for the purpose of the drainage 
design and a factor of safety of 2 applied.  

1.4.6 Reference has been made to the Environment Agencies online mapping guidance 
for peak rainfall allowance for climate change and shows the site to be located 
within the Stour Management Catchment.  

1.4.7 Given the proposed development is to have a design life beyond 2100, a 45% 
allowance for climate change needs to be considered in the design of the surface 
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water drainage system. This is based on the upper end allowance for the 2070’s 
epoch. 

1.4.8 Based on the above, both proposed drainage systems have been modelled using 
Windes to accommodate all return periods up to and including the 1 in 100 year + 
45% climate change. Calculations are shown in Appendix F. The porous pavements 
have been designed to half drain within 24 hours.  

Foul water drainage     

1.4.9 A peak foul water flow of 0.275 l/s has been calculated for the development. This 
is based on the daily usage of 150 litres/person/day.  

1.4.10 The development will be collected in a system of gravity sewers discharging into 
package treatment plant which will discharge to ground. 

1.4.11 As stated in section 1.2.7 the nearest foul sewer is located approximately 300m to 
the south of the site. Environment Agency guidance states that connection via a 
package treatment plant is permitted if there is a public sewer within 30 x the 
number of proposed units. For this development this would be 240m (8 x 30m).  

1.5 Maintenance  

1.5.1 All the onsite drainage will remain under the control of the site owners who will be 
responsible for the ongoing maintenance.  

1.6 Conclusions 

1.6.1 The proposals comprise of a development of 8no. holiday units on Land South of 
The Den, Richborough, Dover, Kent.  

1.6.2 The site is located within defended Flood Zone 3 and has a 1 in 200-year level of 
protection from tidal flooding and as such the residual risk of flooding from this 
source is considered low. 

1.6.3 The site is not at risk from any other source of flooding. 

1.6.4 Surface water for the site will drain via infiltration which will comprise of porous 
paving.  

1.6.5 Foul drainage from the development will be via a system of gravity sewers into a 
package treatment plant which will discharge to ground. 
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The positions of pipes shown on this plan are believed to be correct, but 
Southern Water Services Ltd accept no responsibility in the event of 
inaccuracy.  The actual positions should be determined on site.

Based upon Ordnance Survey Digital Data with the permission of the controller of 
H.M.S.O. Crown Copyright Reserved Licence No. WU 298530

Date:  16-4-2021Scale:   1:2500

SOUTHERN WATER

WARNING: BAC pipes are constructed of Bonded Asbestos Cement

WARNING: Unknown (UNK) materials may include Bonded Asbestos Cement

Printed By: 

Requested By: 

O.S. REF:  TR3258NW

Southern Water MapGuide BrowserScreen Print
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Proposed Site Plan 
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Summary of Results for 100 year Return Period (+45%)

©1982-2019 Innovyze

Half Drain Time : 11 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 1.594 0.094 25.0 25.4 O K
30 min Summer 1.607 0.107 25.0 28.8 O K
60 min Summer 1.599 0.099 25.0 26.6 O K

120 min Summer 1.569 0.069 25.0 18.7 O K
180 min Summer 1.550 0.050 25.0 13.5 O K
240 min Summer 1.543 0.043 21.4 11.5 O K
360 min Summer 1.533 0.033 16.4 8.8 O K
480 min Summer 1.527 0.027 13.6 7.3 O K
600 min Summer 1.523 0.023 11.6 6.2 O K
720 min Summer 1.520 0.020 10.1 5.4 O K
960 min Summer 1.516 0.016 8.1 4.4 O K

1440 min Summer 1.512 0.012 5.9 3.2 O K
2160 min Summer 1.509 0.009 4.4 2.3 O K
2880 min Summer 1.507 0.007 3.4 1.8 O K
4320 min Summer 1.505 0.005 2.4 1.3 O K
5760 min Summer 1.504 0.004 1.9 1.1 O K
7200 min Summer 1.503 0.003 1.6 0.9 O K
8640 min Summer 1.503 0.003 1.4 0.7 O K

10080 min Summer 1.503 0.003 1.4 0.7 O K
15 min Winter 1.609 0.109 25.0 29.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 192.260 0.0 14
30 min Summer 124.873 0.0 22
60 min Summer 76.528 0.0 40

120 min Summer 45.025 0.0 70
180 min Summer 32.838 0.0 98
240 min Summer 26.190 0.0 128
360 min Summer 18.990 0.0 188
480 min Summer 15.094 0.0 248
600 min Summer 12.621 0.0 308
720 min Summer 10.899 0.0 368
960 min Summer 8.640 0.0 490

1440 min Summer 6.218 0.0 734
2160 min Summer 4.466 0.0 1100
2880 min Summer 3.528 0.0 1428
4320 min Summer 2.529 0.0 2204
5760 min Summer 1.999 0.0 2936
7200 min Summer 1.666 0.0 3624
8640 min Summer 1.436 0.0 4344

10080 min Summer 1.266 0.0 5120
15 min Winter 192.260 0.0 15
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

30 min Winter 1.620 0.120 25.0 32.4 O K
60 min Winter 1.603 0.103 25.0 27.8 O K

120 min Winter 1.558 0.058 25.0 15.6 O K
180 min Winter 1.542 0.042 21.2 11.4 O K
240 min Winter 1.535 0.035 17.4 9.3 O K
360 min Winter 1.526 0.026 12.9 6.9 O K
480 min Winter 1.521 0.021 10.4 5.5 O K
600 min Winter 1.517 0.017 8.6 4.6 O K
720 min Winter 1.515 0.015 7.6 4.0 O K
960 min Winter 1.512 0.012 6.1 3.2 O K

1440 min Winter 1.509 0.009 4.4 2.3 O K
2160 min Winter 1.506 0.006 3.1 1.6 O K
2880 min Winter 1.505 0.005 2.6 1.4 O K
4320 min Winter 1.504 0.004 1.9 1.0 O K
5760 min Winter 1.503 0.003 1.4 0.7 O K
7200 min Winter 1.502 0.002 1.1 0.6 O K
8640 min Winter 1.502 0.002 1.1 0.6 O K

10080 min Winter 1.502 0.002 0.9 0.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

30 min Winter 124.873 0.0 24
60 min Winter 76.528 0.0 42

120 min Winter 45.025 0.0 72
180 min Winter 32.838 0.0 100
240 min Winter 26.190 0.0 130
360 min Winter 18.990 0.0 190
480 min Winter 15.094 0.0 248
600 min Winter 12.621 0.0 310
720 min Winter 10.899 0.0 376
960 min Winter 8.640 0.0 494

1440 min Winter 6.218 0.0 710
2160 min Winter 4.466 0.0 1076
2880 min Winter 3.528 0.0 1496
4320 min Winter 2.529 0.0 2332
5760 min Winter 1.999 0.0 2832
7200 min Winter 1.666 0.0 3744
8640 min Winter 1.436 0.0 4096

10080 min Winter 1.266 0.0 5056
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Rainfall Details

©1982-2019 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 26.250 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.118

Time
From:

(mins)
To:

Area
(ha)

0 4 0.118
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Model Details
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Storage is Online Cover Level (m) 2.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.20100 Width (m) 7.8
Membrane Percolation (mm/hr) 1000 Length (m) 115.0

Max Percolation (l/s) 249.2 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 1.500 Membrane Depth (m) 0
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