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This document has been prepared in line with guidance found in the following: 
 

• Arun District Council Level 1 & Level 2 Strategic Flood Risk Assessments (SFRA) 

• West Sussex LLFA policy for the management of surface water 

• Arun District Council Surface Water Drainage Guidance 

• Code of practice for the structural design of pavements using modular paving units 

• Building Regulations Approved Document H 

• CIRIA Report 753 – ‘The SuDS Manual’ 

• ‘National standards for sustainable drainage systems (SuDS)’ Published by the Department for 
Environment, Food & Rural Affairs (DEFRA) July 2025 

• Tools for the design and evaluation of sustainable drainage systems (SuDS) published by 
UKSuDS (HR Wallingford) 

• ‘Flood risk assessments: Climate change allowances’ published by the Environment Agency • 
BS 8582:2013. ‘Code of practice for surface water management for development sites’ 

 
The proposed surface water drainage layout and associated construction details are shown on 
Drawing 006 included in Appendix 1. 
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2. SURFACE WATER DRAINAGE – DESIGN PRINCIPLES 
CIRIA Report 753 – The SuDS Manual’ sets out the design approach and the design criteria to be 
used when preparing the designs for a sustainable drainage system; and ‘National standards for 
sustainable drainage systems (SuDS)’ Published by the Department for Environment, Food & Rural 
Affairs (DEFRA) July 2025 sets out the standards for sustainable drainage systems. These standards 
are used in conjunction with the National Planning Policy Framework (NPPF) and Planning Practice 
Guidance and have been applied when preparing the design for this development. 
 
In order to meet the requirements of these publications, planning policy and current best practice 
guidance, the following are now considered and discussed: 
 

• Underlying geology 

• Climate change 

• National Standards 
 
 

2.1 Underlying geology 
Interrogation of British Geological Survey Mapping indicates that the site is underlain by chalk 
(bedrock geology) with superficial deposits of river terrace deposits and raised beach deposits. 
An extract from the mapping is shown in Figure 2.1. 
 
Trial pits were excavated in the rear garden and in a small area of grass in the front driveway 
of No 88 Ancton Way, adjacent to the boundary with No. 86. Excavations confirmed that river 
terrace deposits and raised beach deposits were present. The material excavated was a sandy 
silty material. 
 
Inspections of the trial pits were carried out by Kathryn Welch, Paul Cann and Joe Dixon of 
Arun District Council during the site meeting on 17th March 2026. 
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Figure 2.1 – extract from British Geological Survey mapping 
© British Geological Survey 
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2.2 Climate change 
‘Flood risk assessments: climate change allowances’ prepared by the Environment Agency 
recommends varying levels of allowance for climate change and requires that allowances for 
climate change are applied to the peak rainfall intensities used in the design storms to be 
considered. 
 
The allowances to be used are obtained directly from that publication and it can be seen from 
the extract reproduced as Figure 2.2 that the allowances vary between 20% and 45%, 
depending upon the lifespan of the development and the exceedance rainfall event. It is 
considered that as the development is of a residential nature, a life span for the development 
of 100 years is appropriate, which means that the development will be in use until, say, 2126. 
The 1% annual exceedance rainfall event is appropriate and the central and upper end 
allowances for this event are 25% and 45%. An allowance of 45% will therefore be used. 
 
 

 
Figure 2.2 – peak rainfall allowances 
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2.3 National Standards 
‘National standards for sustainable drainage systems (SuDS)’ requires that seven standards 
are considered when during the design of a surface water drainage system. These standards 
are: 
 
Standard 1: Run-off destination 
Standard 2: Interception drainage 
Standard 3: Extreme rainfall and flooding 
Standard 4: Water quality 
Standard 5: Amenity 
Standard 6: Biodiversity 
Standard 7: Construction, operation, maintenance, decommissioning & structural integrity 
 
These are now discussed in turn. 
 
 

2.3.1 Standard 1: Run-off destination 
‘National standards for sustainable drainage systems (SuDS)’ state and give guidance on 
the run-off destination via a drainage hierarchy. This is: 

 
 
Runoff from the development shall be discharged to the following final destinations, to the 
maximum extent practicable, in accordance with the below hierarchy: 

• priority 1: collected for non-potable use 

• priority 2: infiltrated to ground 

• priority 3: discharged to an above ground surface water body 

• priority 4: discharged to a surface water sewer, or another piped surface water drainage system 

• priority 5: discharged to a combined sewer 
Note 1: priority 1 is the highest priority and priority 5 is the lowest. 
 

 

• Priority 1: Collected for non-potable use 
‘National standards for sustainable drainage systems (SuDS)’ steer developments to 
collect surface water run-off for non-potable use. 
 
2nr rainwater butts will be provided to the rear of the property to store rainwater for 
garden use. These will overflow when full into a rain garden. The storage of rainwater 
for larger-scale re-use has been discounted because the area that would receive 
surface water is relatively small and to serve the property reliably, an overly large 
tank would be required to be sited below ground. This is considered impractical. 

 

• Priority 2: Infiltrated into the ground 
Where infiltration drainage is proposed, ‘National standards for sustainable drainage 
systems (SuDS)’ require at least 1m between the base of the infiltration feature and 
the groundwater table. A groundwater monitoring point was installed at the site in 
April 2023 and water levels were observed and recorded regularly. The monitoring 
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point comprised a 1.5m length of perforated plastic pipe inserted into the ground to 
a depth of 1.45m and surrounded with shingle. A photographic record is included in 
Appendix 2. The results of the monitoring are tabulated in Table 2.1. Monitoring took 
place between Apil 2024 and April 2025. The location of the monitoring point is 
shown on Drawing 006. The ground level at the monitoring point is 9.600m and the 
highest ground water level recorded was 220mm above the base of the monitoring 
point., i.e. 8.370m.  
 

Date Depth of water above base 

27.04.2024 95mm 

16.05.2024 75mm 

25.05.2024 Dry 

07.06.2024 Dry 

30.06.2024 Dry 

20.07.2024 Dry 

02.08.2024 Dry 

08.08.2024 Dry 

06.09.2024 Dry 

11.10.2024 150mm 

01.11.2024 Dry 

15.11.2024 Dry 

23.12.2024 Dry 

18.01.2025 Dry 

30.01.2025 220mm 

14.02.2025 Dry 

18.03.2025 Dry 

20.04.2025 Dry 

Table 2.1 – Groundwater levels 
 
To establish whether or not infiltration drainage is feasible, soakage testing is 
required, and such testing was carried out over the weekend of 22nd/23rd March 
2026. Two trial pits were excavated for the purposes of these tests, one located in 
the grassed area of the front driveway of No.88 Ancton Way, and one located in the 
rear garden of 86 Ancton Way adjacent to the boundary with no.88, both as agreed 
on site with Arun DC. 
 
The results of the tests are included in Appendix 3 and the calculated soil infiltration 
rates demonstrate that infiltration drainage is feasible. It is therefore the selected 
method for the dispersal of surface water run-off. The lower of the two figures 
obtained during the tests is used for the purposes of design, which is discussed in 
section 3. 
 
To achieve the required 1m between the base of any proposed infiltration feature 
and the groundwater table, no formation level is permitted to be lower than 9.370m. 
The proposed formation levels are shown on Drawing 006. 
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• Priority 3: discharged to an above ground surface water body 
There is no above ground surface water body to discharge to, so this has been 
discounted. In any case, this option is lower down the hierarchy than the proposed 
infiltration drainage techniques. 
 

• Priority 4: Discharged to a surface water sewer, or another piped surface water 
drainage system 
There is no surface water sewer or piped drainage system to discharge to so this has 
been discounted. In any case, this option is lower down the hierarchy than the 
proposed infiltration drainage techniques. 
 

• Priority 5: discharged to a combined sewer 
There is no combined sewer to discharge to so this has been discounted. In any case, 
this option is lower down the hierarchy than the proposed infiltration drainage 
techniques. 

 
 

2.3.2 Standard 2: Interception drainage 
2nr rainwater downpipes will be provided on the rear of the proposed dwelling to pick 
up surface water run-off from the roof. Each downpipe will flow into a rainwater butt 
and then into a rain garden. Two rain gardens will be provided - one alongside each side 
boundary in the rear garden.  
 
 
2.3.3 Standard 3: Extreme rainfall and flooding 
A flood risk assessment (FRA) has been prepared and is a separate document. The FRA 
shows that the site is at low risk of flooding from surface water and this is confirmed by 
inspection of Arun DC’s own SFRA. Flooding is from tidal sources and there is no 
evidence that the site is at risk from flooding by fluvial sources. This is confirmed by 
Product 4 data included with the FRA. 
 
 
2.3.4 Standard 4: Water quality 
The principal source of surface water run-off is from the roof of the proposed 
dwelling. Surface water run-off from roofs is generally considered 'safe' in terms of 
pollutant types and levels of pollutants, although airborne particles which settle on 
these areas can contain elevated levels of pollutants and these particles are generally 
washed off with the first flush of rainfall and conveyed into the drainage system. The 
roof will discharge into rain gardens where the planting, retention of the surface 
water run-off, and subsequent microbial and natural action will break down the 
pollutants into their less harmful components. This is well-documented. Any new hard 
landscaping around the site will be permeable, and again any pollutants will be 
treated by microbial and natural action in the drainage media beneath them. 
 
Table 4.3 of ‘CIRIA Report 753 – The SuDS Manual’ sets out the design approach to be 
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used when considering SuDS components and likely pollutants. An extract from the 
relevant part of this table has been reproduced as Figure 2.3.  

 

 
Figure 2.3: Water quality management requirements 

 
It can be seen from Figure 2.1 that the removal of gross solids and sediments only is 
required for the treatment of run-off from the roof of the proposed development. It can 
also be seen that the simple index approach is appropriate for this development in 
respect of requirements for the treatment of run-off from driveways/parking areas of 
the proposed development. It is noted that extra measures may be required for 
discharges to protected resources. Run-off from the roofs and from the driveways are 
now discussed. 

 

• Run-off from roofs 
Surface water run-off from roofs is generally considered ‘safe’ in terms of pollutant 
types and levels of pollutants, although airborne particles which settle on these areas 
can contain elevated levels of pollutants and these particles are generally washed off 
with the first flush of rainfall and conveyed into the drainage system. 

 

• Run-off from driveways 
The site is not located within a Source Protection Zone (SPZ) and this can be seen 
from the extract from MAGIC Map published by DEFRA reproduced as Figure 2.4. In 
broad terms, SPZs are defined according to how long it will take a pollutant to travel 
from the point under consideration to the source from where groundwater is taken. 
These definitions are: inner zones (SPZ1), outer zones (SPZ2) and total catchments 
(SPZ3).  
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uses, and it can be seen from that table that for residential roofs the pollution hazard 
level is very low. It can also be seen from that table that the pollution hazard level for 
the driveways is low. The table gives the pollution indices for the various pollutants 
to be considered. The simple index approach requires that these figures are added 
together to give the pollution hazard index. This index must be less than or equal to 
the total SuDS mitigation index. 

 

 
Figure 2.5: Pollution Hazard Indices 

 

The SuDS mitigation indices for discharges to groundwater are given in Table 26.4 of 
the SuDS Manual. This table has been reproduced as Figure 2.6. The results have 
been tabulated in Figure 2.7 and show that the SuDS mitigation indices for each of 
the pollutants are equal to or greater than the sums of the pollution hazard indices 
and the proposed SuDS components are acceptable and thus meet the requirements 
of Standard 4. 

 

 
Figure 2.6: SuDS mitigation Indices 
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Parking area to front of development 

 Total suspended solids Metals Hydrocarbons 

Residential Roofs Nil contribution Nil contribution Nil contribution 

Driveways 0.5 0.4 0.4 

Total pollution 
hazard indices 
(sum of above) 

0.5 0.4 0.4 

SuDS Mitigation 
Index for 
permeable 
pavements (must 
be equal to or 
greater than total 
pollution hazard 
indices 

0.7 
(>0.5 and therefore 

satisfactory) 

0.6 
(>0.4 and therefore 

satisfactory) 

0.7 
(>0.4 and therefore 

satisfactory) 

Roof of development to rear rain gardens 

Residential Roofs 0.2 0.2 0.05 

Driveways Nil contribution Nil contribution Nil contribution 

Total pollution 
hazard indices 
(sum of above) 

0.2 0.2 0.05 

SuDS Mitigation 
Index for 
permeable 
pavements (must 
be equal to or 
greater than total 
pollution hazard 
indices 

0.6 
(>0.2 and therefore 

satisfactory) 

0.5 
(>0.26 and therefore 

satisfactory) 

0.6 
(>0.05 and therefore 

satisfactory) 

Figure 2.7: Summary of pollution hazard indices vs SuDS mitigation indices 
 
 

2.3.5 Standard 5: Amenity 
The rain gardens will slow surface water run-off and will provide a garden feature for 
the use and enjoyment by the occupants of the dwelling. A project of this size has 
little potential to offer amenity on a wider scale, e.g. beyond the confines of the si te. 
 
 
2.3.6 Standard 6: Biodiversity 
The rain gardens will be planted with native, nectar-rich plants, which will provide 
food for pollinators such as butterflies and bumblebees, and will attract birds. It will 
also enhance the natural habitat. 

 
 

2.3.7 Standard 7: Construction, operation, maintenance, decommissioning & 
structural integrity 
Construction details and maintenance requirements are considered in this document, 
with various details shown on Drawing 006. Management and maintenance are 
discussed in section 2.7. Structural design is discussed in section 4.  
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3. DETAILED DESIGN 
 
The proposed surface water drainage layout and various construction details are shown on the 
drawing included in Appendix 1. 
 
The parking area and hard landscaped areas will be permeably surfaced, and beneath which will be 
a layer of coarse graded aggregate through which run-off will permeate directly into the ground. 
 
The run-off from the roof will be conveyed to rain gardens located in the rear garden of the 
proposed dwelling. 
 
This section considers the following topics: 
 

• Structural performance 

• Hydraulic performance 
 
 

3.1 Structural performance 
The parking area and the patio will be permeably surfaced and will be constructed to meet 
the requirements of the anticipated traffic loads. The minimum depth of aggregate sub-base 
which will be used to form the drainage blanket beneath these areas will be either the depth 
required to provide the satisfactory storage volume or the depth required to provide 
satisfactory structural performance, whichever is the greater of the two. 
 
The parking area will be subjected to light car use and will be surfaced with unbound stone 
contained in a cellular system such as Bodpave by Green-Tech or a Geoweb system. Examples 
are included in Appendix 4. This surface requires at least 200mm of aggregate beneath it for 
satisfactory structural performance. 
 
The patio will be subjected to pedestrian traffic only and will be designed to meet the 
structural requirements of Traffic Category 1 of BS 7533. For satisfactory structural 
performance, the patio requires a minimum of 100mm depth of open graded crushed rock 
sub base (drainage aggregate). 
 
 
3.2 Hydraulic performance 
Planning policies and current guidance require the surface water drainage system to be 
designed to receive flows from a 1 in 30 year +45% climate change event without flooding. 
The system has been designed to receive flows from a 1 in 100 year +45% climate change 
event without flooding, which exceeds the requirement. 
 
Urban creep must also be considered, and the current allowance of 10% is included in the 
calculations. 
 
Soakage testing to determine the soil infiltration rate was carried out on site in two locations 
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agreed with Arun DC, and in each location, three tests were carried out. The tests in the rear 
garden gave the lowest soil infiltration rate, and this is the figure which has been used 
throughout. The figure is 2.9 x 10-5 m/s. 
 
Calculations are included in Appendix 5 to show the design for the planar infiltration. The 
calculations have been prepared using the tool provided by UKSuDS (HR Wallingford) and are 
based on FEH Rainfall data. 
 
The calculations for the permeably paved areas (11 sq.m. of patio and 53 sq.m of parking area) 
show that for every 71 sq.m. of surface (64 sq.m. plus 10% allowance for urban creep), and 
for a 1 in 100 year event plus 45% allowance for climate change, and a depth of aggregate of 
83mm, the required base area (plan area of the planar infiltration) is 70 sq.m. 
 
The proposed 83mm depth of aggregate required for satisfactory hydraulic performance 
needs to be compared to the minimum depth of sub-base (drainage aggregate) that is 
required for satisfactory structural performance of the patio paving and of the cellular system, 
and the greater of the figures used in the design. This comparison is summarised in Table 4.2, 
and from that table it can be seen that 200mm of aggregate is required beneath the parking 
area and that 100mm of aggregate is required beneath the patio paving. 
 
 

 Minimum depth required for: Minimum depth 
to be provided Construction format Structural 

design 
Hydraulic 

design 

Cellular system (parking bay) 200mm 83mm 200mm 

Patios/paving etc 100mm 83mm 125mm 

Table 4.2: Depth of drainage aggregate required 
 
 
The roof area including a 10% allowance for urban creep is 85 sq.m and the proposed area of 
rain garden 20 sq.m, giving a total area of 105 sq.m. The calculations for the rain gardens show 
that for 105 sq.m. of surface, and for a 1 in 100 year event plus 45% allowance for climate 
change, and assuming a 350mm depth of rain garden, the required base area (of rain garden) 
is 20 sq.m. 2nr gardens will be provided, each 10.5m long x 1.0m wide x 0.35m deep. 
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4 ADDITIONAL INFORMATION 
 

4.1 Exceedence flows 
The proposed ground levels within the site will remain largely as they are at present. Overland 
flows resulting from flooding of the drainage system in the event that the 1 in 100 year + 45% 
climate change event is exceeded would flow as they do at present (i.e. prior to development). 
Flows generated in this way will be rare and will present a very low risk. 
 
 
4.2 Timetable for implementation 
The proposed surface water drainage system will be constructed as part of the development 
of the site and will be operational prior to occupation. 

 
 

4.3 Management and maintenance 
Responsibility for maintenance will rest with the owner of the proposed dwelling, and regular 
inspection and maintenance of the drainage system, its components and its contributing areas 
will be required. The construction details and the proposed drainage layout drawing show that 
the drainage system complies with the relevant requirements of Part H of the Building 
Regulations in respect of maintenance, access, pipe diameters and gradients; and they also 
show that the proposed materials are of a suitable nature for the intended use. Construction 
of the drainage system and installation of individual components will be tested where 
required in accordance with the Building Regulations, current codes of practice and 
manufacturer’s recommendations. 
 
The maintenance requirements for the drainage system are summarised as follows: 
 
Gutters 
Materials:  Plastic/composite/steel gratings, plastic gutters and gullies, 

precast concrete channels 
Maintenance requirements: Monthly inspections to assess condition and to ensure no 

accumulations of debris or silt. Remove any debris and carry out 
jetting/flushing and repairs as necessary to ensure continued 
operation. 

 
 
Permeable paving 
Materials: Clay/concrete pavers with stone media beneath 
Maintenance requirements: Sweeping of the surface 2 – 4 times per year, removal of any 

surface debris as it appears, and the removal of any weed and 
plant growth. Sweeping can be carried out manually or 
mechanically. Mechanical sweeping should only be carried out 
with the suction feature turned off to prevent the accidental 
removal of any surface grit. 

  



86 Ancton Way, Bognor Regis, West Sussex PO22 6JP 
 

THE MANAGEMENT OF SURFACE WATER RUN-OFF 
 

 

16 
 

Water butts & diverters 
Materials: Plastic 
Maintenance requirements: Twice yearly inspections to assess condition of water butts and 

to ensure no accumulations of debris or silt. Remove any debris 
as necessary. Regular inspection of diverter inlet and outlet 
pipes to ensure no blockages 

 
 
Rain gardens 
Materials: Live plants 
Maintenance requirements: Design: Careful selection of plants to ensure they are 

appropriate for the conditions.  
 

Rain gardens require a number of maintenance activities to 
ensure the effective long-term function of the system and plant 
health is maintained. These are as follows: 
 
Regular inspection of plants to assess their health and 
replacement of dead and dying plants. 
 
Plants will require regular watering in the first two years as they 
establish. Once established, rain garden plants do not typically 
require watering. 
 
Check for sediment deposition 3 monthly and after rain. Remove 
sediment from inlets, forebays and other pre-treatment 
measures, and the surface of rain gardens 
 
Check for holes, erosion and scour 3 monthly and after rain  
 
Inspect for build-up of oily or clayey sediment on the surface of 
the filter media 3 monthly and after rain. Reduced surface 
porosity reduces infiltration capacity 
 
Clear away and mulch on the surface and lightly rake over the 
surface of the filter media between plants every three months. 
 
Check for litter in and around treatment areas 3 monthly and 
after rain. Remove rubbish, leaves and other debris from 
surrounding areas. Flow paths and infiltration may be hindered. 
 
Assess plants for disease or pest infection, signs of stunted 
growth or die off, or over-crowding every 3 months, or as 
required to maintain plant health. Poor plant health can be a sign 
of too much or too little water, or poor flow control. For too 
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much water, replace plants with species more tolerant of wet 
conditions and rejuvenate filter media to design infiltration 
capacity. For too little water, replant with species more tolerant 
of dry conditions. Treat diseases/pests or replant as necessary. 
Do not add fertiliser to rain gardens and only use pesticides or 
herbicides suitable for use near waterways. 
 
Check for presence of weeds 3 monthly, or as necessary. Weeds 
can reduce aesthetics and treatment capacity because some 
plants are more effective at pollutant removal than others. 
Manually remove weeds where possible, where this is not 
feasible, spot spray weeds with a herbicide appropriate for use 
near waterways. 
 
In addition to regular maintenance tasks outlined above, major 
maintenance and replacement will need to take place on a 
periodic basis. The frequency of these tasks will depend on how 
well the regular maintenance is undertaken, and on the 
sediment and other contaminant loads. Possible major 
maintenance tasks and frequency may include the removal and 
disposal of sediments (including replacement with new media) 
every 20 years, complete replanting every 20 years, or major 
maintenance of drainage system, e.g. replacement of parts, 
every 10 years. 
 
The rain gardens are an important feature and a reduced or a 
lack of maintenance of them will result in flooding. It is important 
therefore that the regular upkeep of the rain gardens is 
continued for the life of the property, and particularly following 
changes in ownership of the property. When the property is first 
sold, the liability for maintenance and upkeep will necessarily 
pass to the first owner who will be made aware of their 
obligations to maintain the rain gardens throughout their 
ownership by the inclusion of a suitably worded maintenance 
clause inserted into the deeds. This clause will apply to the first 
owner and to all future successors in title. 
 
In addition, a maintenance handbook will be provided to the first 
owner of the property and this will contain comprehensive 
instructions for the maintenance and upkeep of the rain 
gardens. 
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Soakage pit excavated at front (driveway) 
  





 

 

 

 
Soakage pit excavated at rear (rain gardens) 
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