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This report has been prepared for the exclusive use of the commissioning party and may not be reproduced without prior
written permission from AMBIENTAL Technical Solutions Limited. All work has been carried out within the terms of the brief
using all reasonable skill, care and diligence. No liability is accepted by AMBIENTAL for the accuracy of data or opinions
provided by others in the preparation of this report, or for any use of this report other than for the purpose for which it was
produced.

Ambiental Technical Solutions Ltd.
Science Park Square
Brighton, BN1 9SB
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1.1 This Surface Water Drainage Assessment has been prepared by Ambiental Technical Solutions,
to provide a first stage understanding of the surface water drainage requirements on the
proposed development site post development.

1.2 Itaims to provide the developer with a basic understanding of the drainage requirements for the
site based on the initial development masterplan, desktop study of the ground condition of the
site, existing flow pathways across the site, as well as runoff rate and storage requirements.

1.3 The runoff rates and storage requirements detailed within this report are based on the
masterplans provided to Ambiental by Parker Dann at the time of undertaking the works. As such
these runoff rates and storage requirements should be used for information only, and not part
of more detailed works.

1.4 Itisunderstood that at this time the proposed development is for the construction of a new area
of Clymping, to include residential development, community facilities as well as amenity spaces.

1.5  Thenumber of units, for both residential and commercial uses has not been finalised at this point
of the development, although it will be up to 300 residential units. Nor has the final layout of
public spaces and buildings been determined.

1.6 This study is based on the masterplan provided to Ambiental, identified as drawing number P14
4899 01 rev c and dated May 2016.

Pia G808 {1 FEASIBIT TERPLAN

Fpure 10 Development masterpion (Source: vo)
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2.1 The site is approximately 21.5ha in size and located to the south of Clymping Village in West
Sussex. The site is bounded to the south by Crookthorn Lane, to the east by Church Lane, to the
west by Yapton Road (B2233) and to the north by existing residential development within
Clymping Village itself and Horsemere Green Lane.

Horserngie

Jaybelle Grange
Lodge Park

2.2 The existing site is undeveloped land currently used for agriculture, as such the site has no
impermeable surfaces and is deemed to have a 100% permeability.

2.3 Following development the increase in impermeable surfaces on the site will be significantly
increased from Oha to approximately 4.73ha, based on the masterplan.

2.4 The general topography of the site slopes from west to east. LIDAR data for the site shows a level
of 7.1m AOD at the southwest of the site falling to 4.7m AQOD at the north east corner.

2.5 Existing drainage infrastructure on site has not been addressed as part of this scoping works,
however the general direction of surface water flow across the site has been determined based
on 2m LiDAR topography.

2.6 This analysis shows that surface flow direction is generally from west to east, with flows travelling
from south to north at the eastern end of the site. There are also flows potentially running from
west to the east along Crookthorn Lane on the southern boundary of the site which could have
a potential to affect the development’s access.
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2.7 This analysis has also shown that the general surface water flow direction from the site exits the
site primarily at the north easterly point and small portion of the site drains north westerly.

2.8  The flow pathway leaving the site at the north west corner appears to cross Yapton Road and
travel towards agricultural land. Both the LIDAR data and walkover survey have indicated a dich
located in this area.

Direction of Flow

Liday 2322
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2.9 The British Geological Survey (BGS) Map indicates that the site geology is split into two distinct
geologies.

2.10 The eastern half of the site has a bedrock geology of the Lewes Nodular Chalk Formation, Seaford
Chalk Formation, Newhaven Chalk Formation and Culver Chalk Formation. With a superficial
geology of raised beach deposits, formed of clayey sand and gravel. This area may provide some
infiltration potential.

2.11 The western half of the site has a bedrock geology of the Lewes Nodular Chalk Formation, Seaford
Chalk Formation, Newhaven Chalk Formation and Culver Chalk Formation. With a superficial
geology of river terrace deposits, formed of sand, silt and clay. It is unlikely this area is suitable
for infiltration.
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2.12 The BGS Map shows no boreholes to be available across the development site, however a
borehole located just north of the site at Ford Airfield, drilled in August 1981 shows that the
bedrock chalk appeared to be found at a depth of 7.8m below surface.

Sovvires A Sty o et e e ~ ¢ T Ty L N N S Y T
Figure 4: Gegiogy Of SITey orange SROWS river LerrGoe Jepusils, yeiiow 5Hows Bagoh aepasits (S

2.13 The soil type across the site appears to be split based on the superficial geology, with the soils to
the west of the site being classified by the UK Soil Observatory (UKSO) website as Sand to Loam,
and the east of the site being classified as Sand to Sandy Loam.
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2.14 At the time of writing the report no site investigation has been carried out so it is assumed no
infiltration will be feasible at this stage. Detailed site investigation may show infiltration is
possible and it is recommended both BRE365 pit tests and bore-hole infiltration tests into the
chalk are carried out to verify suitability for infiltration and ground water levels.

2.15 Thesiteis not located in a groundwater source protection zone, however the superficial deposits
across the area have been classified as ‘Secondary A’ aquifers and the bedrock geology has been
classified as ‘Principle” aquifers.

2.16 Secondary A aquifers are defined by the EA as ‘permeable layers capable of supporting water
supplies at a local rather than strategic scale, and in some cases forming an important source of
base flow to rivers.’

2.17 Principle aquifers are defined by the EA as ‘layers of rock or drift deposits that have high
intergranular and/or fracture permeability - meaning they usually provide a high level of water
storage. They may support water supply and/or river base flow on a strategic scale’.

2.18 As such the site’s groundwater may be of local or strategic importance. Whilst the site is not
shown to be in a groundwater source protection zone it is likely due to the close proximity of the
bedrock to the ground level {as shown in borehole holes near to the site) that potential
groundwater contamination post-development should be taken into consideration.

2.19 The closest watercourse to the site is the River Arun, some 735m to the north-west of the site’s
most easterly boundary. At this location the River Arun runs in a generally north — south direction
and is tidally influenced.

2.20  Small unnamed drains are located in close proximity to the site, however none are located on
site.
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3.1 Theexisting and proposed runoff rates, as well as the required volume of storage to mitigate the
developments affect has been calculated based on impermeable areas determined using the
masterplan included in Appendix 1.

3.2  The existing greenfield runoff rate (QBar) has been calculated based on the FSR method within
Microdrainage and for the entire site (21.5ha) the runoff rate is 76.61/s.

3.3 The runoff rates for the site have been calculated for the 6 hour storm duration for a number of
return periods, including the 1:100 year with an allowance for climate change. This has shown
that the development increased runoff rate for all return periods with a storm duration of 6
hours.

3.4  The pre mitigation runoff rate for the site post development for the 6 hour storm event of a
1:100 +CC return period is 400.8l/s. An increase of 150.21l/s runoff from the site post

development.
DT '

R

3.5 The differenc
maximum limiting runoff rate for development on this site would be QBar @76.6l/s to comply with
para 24.10.1 with the Ciria SuDS Manual for Long term storage.

i

noff rate will need to be olled. The

xisting and post m

3.6  As described within Section 2 the eastern portion of the site would likely offer some infiltration
potential to provide the option for partial infiltration to the final design. Intrusive investigation
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should be carried out at detailed design stage to verify infiltration potential and ground water
levels to inform a final design incorporating betterment over the existing situation

3.7 The volume of storage required to address the affect the development will have on the site has
been calculated. These figures take into account the uncertainty the estimation methods have
by increasing the required storage by +25% as current guidance suggests.

3.8 Inline with current best practice outlined in the SuDS manual interception storage is required to
retain the initial 5mm of rainfall on site. The final volume will be subject to arrangement of the
detailed architectural layout but initial assessment is for 260m? to be provided.

3.9 Long-term storage (LTS) is required to address the additional runoff caused by the development
above that which would be contributed from the site in its Greenfield state. As stated in CIRIA
753 ‘The SUDS Manual” as the proposal is to utilise QBar as the maximum site outflow rate long
term storage is not required.

can be seen from the simple Microdrainage source control storage model in Appendix 3 that
tilising the QBar runoff rate of 76.6l/s as maximum site outflow the storage required to
cilitate the proposed development would be in the order of 3143m? with a water depth of circa
in pond storage. The maximum storage requirement occurs during the 240min rainfall
event. The microdrainage volume is slightly higher than the volume calculated through the

storage methodology but as they are very similar results the results validate the storage volume
. .
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311

3.12

3.13

4.2

4.3

required. For the purposes of this report as the Microdrainage volume is slightly more onerous
it will be utilised for the volume required.

The proposed site layout shows approximately 2050m? open water storage on plan. The site
ground levels are in the order of 4.5m AQOD or higher and the proposed outfall location has an
invert level of circa 2.5m AOD as indicated on the LIDAR ground level information. The initial
calculations shows that the volume of water required to be stored can be accommodated within
the area proposed as open water.

As described within Section 2 the eastern portion of the site would likely offer some infiltration
potential to provide the option for partial infiltration to the final design. Intrusive investigation
should be carried out at detailed design stage to verify infiltration potential and ground water
levels to inform a final design incorporating betterment over the existing situation and a potential
reduction in the volume of storage required.

The storage areas are subject to final design but should be designed in accordance with best
practice, minimum side slopes, fencing where appropriate, etc, to mitigate any health and safety
issues associated with wetlands in the urban environment.

An outline drainage strategy drawing is included in Appendix 4.

Following analysis of the sites geology, soils and the proposed development the suitability of
SuDS components has been analysed.

SuDS components work in a number of ways, the predominant being:
= |Infiltration
= Conveyance into a watercourse or sewer
= Storage
= Attenuation

It is usual for a SuDS scheme to combine a number of components and a number of these
processes across the site to provide a drainage strategy for the whole site. As discussed in
paragraph 2.14 at this early stage an intrusive site investigation has not been carried out to verify
potential site contamination, groundwater levels or infiltration potential therefore an
assumption has been made that infiltration is not feasible.
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of pervious surfaces for roads, driveways and pavements where suitable can significantly reduce
the areas on site deemed to be impermeable and as such can help to reduce the attenuation
storage required for the overall site.
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4.4 The site has not at this stage been shown to be above a sensitive groundwater source, however

due to the geology of the site groundwater contamination is a potential concern post-
development. As such it is advised that should swales or channels be used within the
development appropriate liners are used unless appropriate treatment to water runuff is
installed on the network prior to outfall to an unlined swayle or channel.
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4.5  Filtration SuDS components appear to be largely suitable for the proposed development site,
although by their nature they pose a potential risk of introducing contaminates into the
groundwater beneath the site. As such appropriate levels of treatment should be undertaken
before water is released through further drainage components into the ground beneath the site.
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4.6 Retention and detention SuDS components appear to be suitable for the proposed development
site. These components are designed to store water and slow its release, either into further SuDS
components or into watercourses or the sewers. Detention basins are designed to be dry for
most of the time, whilst retention ponds are designed to contain some water all year round. As
such the amenity potential for both of these options is high within a development such as the
proposed works in Clymping.

4.7 The existing masterplan incorporates ponds as part of the amenity spaces, which provides
potential to use these features within the drainage system on the site.
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4.8 Infiltration post-development has the potential to be unsuitable due to the potential

groundwater contamination concerns at the sites location. As discussed in Section 2.0 at the time
of writing the report no site investigation has been carried out so it is assumed no infiltration will
be feasible at this stage. Detailed site investigation may show infiltration is possible and it is
recommended both BRE365 pit tests and bore-hole infiltration tests into the chalk are carried
out to verify suitability for infiltration and ground water levels.

4.9  Given potential groundwater vulnerability post development it is advised that should infiltration
be used within the development appropriate treatment to water runuff is installed on the
network prior to outfall to an infiltration medium.

4.10 An outline drainage strategy drawing is included in Appendix 4.
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4.11 Wetlands are likely to be suitable to use within the developm
guality treatment potential but can be used to increase local amen
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nd provide both good water
ity. The combination of ponds
and wetlands can provide a SuDS component train whilst increasing amenity within the
development.

412 As the proposed masterplan includes ponds, wetlands could be used to provide a further
increase biodiversity, improve amenity whilst providing water treatment as part of
the drainage scheme.
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5.2

5.3

5.4

5.5

The existing site is greenfield and currently used for agriculture. Post development there will be
an increase of impermeable surfaces on the site, based on calculations derived from the
masterplan the proposed development’s impermeable footprint will be approximately 4.73ha.

Based on the 1:100 year with an allowance for climate change 6 hour storm event the proposed
development will be required to provide 3143m? of storage to mitigate against the increase in
hard surface. The proposed maximum offsite flow rates will be limited to the existing site QBar
rate at 76.6l/s.

Initial calculations included in this report show that the required storage volume can be
accommodated in the areas designated for water storage on the proposed masterplan.

The site is located on largely permeable superficial and bedrock geology and as such infiltration
components are suitable for the site, given that appropriate treatment can be provided to
address the potential groundwater contamination concerns. For the purposes of this report as
no infiltration testing is available and the local area is drain to watercourses a scheme based on
outfall to a local watercourse has been considered.

The proposed SuDS treatment train of bio-retention and filter trenches followed by ponds will
offer adequate water quality treatment prior to outfall. This train can be augmented by
proprietary items for removal of sediments and further oil removal as necessary.

The findings and recommendations of this report are for the use of the client who commissioned the

assessment, and no responsibility or liability can be accepted for the use of the report or its findings by

any other person or for any other purpose.

Dr.J. B. Butler
B.Sc., M.Phil., PhD.
Ambiental Technical Solutions Ltd. August 2015
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Rainfall data has been extracted from the FEH CD-ROM for the several storm duration events for a
number of return periods, including 1:1.01 year, 1:10 year and 1:100 year storm events. These return
periods are industry standard, however it is important to be aware that return periods less than 1:2
years are not considered reliable and should not be used in detailed design calculations.

The 1:100 year with an allowance for climate change has been based on a 30% increase to the 1:100
year rainfall intensity and not the rainfall depth. This is to provide the most conservative runoff rates
for the site possible.

Greenfield runoff rates have been calculated using The Institute of Hydrology Report 124 Marshall and
Bayliss, 1994 method, as recommended in the CIRIA 697 ‘The SUDS Manual’. In keeping with standard
practice, the calculations are based on calculating the Greenfield runoff rates for a 50 Ha site and then
factored to account for the actual site size.

Impermeable runoff rates have been calculated using the Modified Rational Method for the
impermeable surfaces on site only.

Throughout the calculations a weighted co-efficient has been used, allowing different materials of
surface covering on site to be taken into account.

These runoff rates have then been combined to provide the most accurate runoff rate possible for both
the existing and proposed site.
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