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Executive Summary
Waterman Infrastructure and Environment have been commissioned by Gleeson Strategic Land to
undertake a Flood Risk Assessment for the proposed development of the Land at Manor Farm,
Templecombe, located within South Somerset District Council.
The development proposals comprise demolition of existing buildings and residential development
of up to 80 dwelling including the creation of a new vehicular and pedestrian access to Combe Hill
(A357), open space, landscape planting and surface water attenuation (all matters reserved except
access).
The site is located in Flood Zone 1, designating a low risk of tidal/fluvial flooding. The risk of flooding
from pluvial and artificial sources has also been found to be low.
Sub-artesian groundwater was found at 1.2m below ground level at one trial pit location in the south
of the Site, which if disturbed would reach shallow depths of 0.3m below ground level. No built
development is proposed at this location and no groundwater was encountered in any other
borehole/trial pit locations within the site. The risk of flooding from groundwater sources is therefore
also considered to be low.
In line with the drainage hierarchy, it is proposed to discharge surface water arising from the
development into the ground via an infiltration basin. Infiltration testing was undertaken which
resulted in favourable rates in the north of the Site (i.e. 2.26x10-5 m/s). Results indicate that
infiltration would not be feasible in the south of the site due to slow/non-existent infiltration rates and
the presence of groundwater in one location. A lined detention basin is therefore proposed in the
south of the site to provide attenuation, prior to discharging into the infiltration basin in the north.
MicroDrainage Source Control Cascade model was used to model the size requirements for the
basins in the 1 in 100 year event + 40% climate change, taking into account all storm durations.
Runoff from the detention basin would be restricted to 63 l/s before discharging into the infiltration
basin, which has a half drain time of 502 minutes.
The potential for pollution from the majority of the site is ‘low’ as per CIRIA Sustainable Drainage
Systems guidance, with the main proposed access roads classified as ‘medium’. A wide-range of
Sustainable Drainage Systems are proposed including permeable paving, swales, the detention
basin and the infiltration basin, which provide sufficient treatment of surface water prior to discharge
into the ground. In addition to providing conveyance and/or attenuation, these Sustainable Drainage
Systems features provide amenity and biodiversity benefits.
The on site drainage network and Sustainable Drainage Systems would be managed by a
management company and maintained for the lifetime of the development, ensuring they remain fit
for purpose and function appropriately. The possibility of offering the proposed Sustainable Drainage
Systems features for adoption to Somerset County Council would be further investigated during
detailed design.
The existing site comprises land around Manor Farm house with associated farm buildings and open
pasture land. As a precautionary approach, it is assumed that the existing foul flows are dealt with
within the existing slurry pits on site rather than discharged into the public sewer network. The
proposed development comprises 80 units, foul flows from which would be discharged into the
Wessex Water foul sewer running along the western Site boundary. The proposed foul discharge
rates have been calculated to 0.7 l/s respectively. Wessex Water have confirmed that there is
capacity in the public sewer to accommodate the proposed foul flows.
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This report demonstrates that the proposed development has a low risk of flooding from tidal/fluvial,
pluvial, groundwater, and artificial sources. It also confirms that surface water runoff from the site
can be managed sustainably to ensure that flood risk is not increased elsewhere. It is considered
that the information provided within this report satisfies the requirement of the National Planning
Policy Framework, Somerset County Council, and South Somerset District Council policy.
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1.

Introduction

1.1.

Waterman Infrastructure and Environment has been commissioned by Gleeson Strategic Land to
undertake a Flood Risk Assessment (FRA) in relation to the proposed development of the Land at
Manor Farm, Templecombe (hereafter referred to as ‘the Site’), located within Somerset County
Council.

Site Description
1.2.

The Site (Figure 1) covers approximately 4.3ha and currently comprises land around Manor Farm
house including four small open pasture fields, several large farm buildings/barns, areas of gravel
and concrete hardstanding, several slurry pits to the north, east and south of Manor Farm with a
gravel entrance driveway off Combe Hill (A357).
Figure 1:

Site Location

Key
Site Location

Ownership Boundary

Source: https://bing.com/maps

1.3.

The topography of the area is dominated by the wide, open valley of the River Cale valley and its
tributary streams (Bow Brook and Filley Brook), which flow southwards to connect to the River Stour
near Henstridge Airfield, located approximately 4.km to the south east of the Site. The River Cale
valley bottom lies between 54m to 65m Above Ordnance Datum (AOD) approximately 2.5km to the
east of the Site.

1.4.

The topographic survey (Appendix A) indicates that the Site generally falls towards the north and
east. The western Site boundary ranges from approximately 100m AOD in the south to approximately
96m AOD in the north. From here the Site slopes towards the north east, to approximately 94m AOD
in the eastern corner and to the low-point of the Site in the northern corner set at 86.5m AOD.
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1.5.

The farm buildings are located on a plateau with levels ranging between approximately 97 and 99m
AOD. The slurry pit in the centre of the Site is located on an elevated mound compared to the
surrounding levels at approximately 96m AOD, with irregular elevations surrounding it.

Development Proposals
1.6.

The development proposals (Appendix B) comprise demolition of existing buildings and residential
development of up to 80 dwelling including the creation of a new vehicular and pedestrian access to
Combe Hill (A357), open space, landscape planting and surface water attenuation (all matters
reserved except access).

Scope of Report
1.7.

This report assesses the potential effects of tidal, fluvial, pluvial, groundwater and artificial sources
of flooding upon the proposed development, in line with local and national planning policy. The
management of foul and surface water runoff has also been assessed, and a strategy to effectively
manage runoff whilst working within site-specific constraints is proposed, so as not to increase flood
risk elsewhere.
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2.

Planning Policy and Guidance
National Planning Policy Framework

2.1.

The National Planning Policy Frameworki (NPPF, paragraphs 148 to 165) states that inappropriate
development in areas at risk of flooding should be avoided by directing development away from areas
at highest risk (whether existing or future). Where development is necessary in such areas, the
development should be made safe for its lifetime without increasing flood risk elsewhere.

2.2.

The NPPF states that when determining planning applications, Local Planning Authorities (LPA)
should ensure that flood risk is not increased elsewhere. Where appropriate, applications should be
supported by a site-specific Flood Risk Assessment. Development should only be allowed in areas
at risk of flooding where it can be demonstrated that:
Within the site, the most vulnerable development is located in areas of lowest flood risk, unless
there are overriding reasons to prefer a different location;
The development is appropriately flood resistant and resilient;
It incorporates Sustainable Drainage Systems (SuDS), unless there is clear evidence that this
would be inappropriate;
Any residual risk can be safely managed; and
Safe access and escape routes are included where appropriate, as part of an agreed emergency
plan.

2.3.

Major developments should incorporate SuDS unless there is clear evidence that this would be
inappropriate. The systems used should:
Take account of advice from the lead local flood authority;
Have appropriate proposed minimum operational standards;
Have maintenance arrangements in place to ensure an acceptable standard of operation for the
lifetime of the development; and
Where possible, provide multifunctional benefits.

Planning Practice Guidance
2.4.

The Planning Practice Guidance (PPG)ii provides additional guidance to LPAs to ensure effective
implementation of the planning policies set out within the NPPF regarding development in areas at
risk of flooding.

2.5.

The PPG states that developers and LPAs should seek opportunities to reduce the overall level of
flood risk in the area and beyond through the layout and form of the development, and the appropriate
application of SuDS. Referencing information provided by the Environment Agency (EA), the PPG
provides advice on taking account of climate change, setting out recommended contingency
allowances for net sea level rise and peak rainfall intensities, which should be increased by between
5% and 105% from now until the year 2115. It also advises on flood resilience and resistance
measures when dealing with the residual risks remaining after applying the sequential approach and
mitigating actions.

2.6.

The PPG also includes advice on flood risk vulnerability and flood zone compatibility. The following
flood zones refer to the probability of river and sea flooding, without the presence of defences:
Zone 1 - low probability: less than 1 in 1000 annual probability of river or sea flooding (<0.1%) in
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any year;
Zone 2 - medium probability: between a 1 in 100 and 1 in 1,000 annual probability of river flooding
(1% to 0.1%) or between a 1 in 200 and 1 in 1,000 annual probability of sea flooding (0.5% to
0.1%) in any year;
Zone 3a - high probability: 1 in 100 or greater annual probability of river flooding (>1%) or a 1 in
200 or greater annual probability flooding from the sea (>0.5%) in any year; and
Zone 3b - the functional floodplain: where water has to flow or be stored in times of flood;
identification should take account of local circumstances but would typically flood with an annual
probability of 1 in 20 (5%) or greater in any year or is designed to flood in an extreme 1 in 1,000
(0.1%) flood.
2.7.

Flood risk vulnerability is split into five classifications in Table 2 of the PPG, as follows, and the
compatibility of these within each Flood Zone is set out in Table 3 of the PPG:
Essential Infrastructure, e.g. essential transport and utility infrastructure, wind turbines;
Highly Vulnerable, e.g. emergency services (those required to be operational during flooding),
basement dwellings;
More Vulnerable, e.g. residential dwellings, hospitals, schools, hotels, drinking establishments;
Less Vulnerable, e.g. retail, offices, storage and distribution, leisure, restaurants; and WaterCompatible Development, e.g. docks, marinas, wharves.

Somerset County Council Local Flood Risk Management Strategy
2.8.

Somerset County Council’s (SCC) Local Flood Risk Management Strategyiii (LFRMS) outlines the
County’s strategic plan for flood management for the future. It provides a high-level review of the
sources of flood risk applicable to the area and how the Council plans to help to protect people at
risk of flooding.

Somerset County Council Flood and Water Management Strategic Business
Plan 2010/2016
2.9.

SCC published a Flood and Water Management Strategic Business Planiv, which outlines how the
Council plans to develop policies, programmes, and projects to reduce the risk to people and property
from Ordinary Watercourses, surface runoff and groundwater. It creates a long-term vision for flood
risk management for Somerset, mainly focusing on integrating efforts with a wide range of
stakeholders. This demonstrates the importance SCC places on flood risk management for future
development.

Somerset County Council 20 Year Flood Action Plan
2.10. SCC published a 20 Year Flood Action Planv following the prolonged rainfall and subsequent flooding
that occurred in December 2013, particularly in the Somerset Levels and Moors, with 150 properties
and 11,000ha of agricultural land flooded. The Site is located just to the east of the Levels and Moors
area; however, the plan indicates that there is a heightened awareness of flooding within the county.
Mitigation measures where required should be considered at an early stage within the
masterplanning process and incorporated within the design.
2.11. The Flood Action Plan stresses the importance of urban water management (i.e. SuDS) and that
these should be incorporated within developments to reduce flood risk within the Somerset.
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South Somerset Joint Level 1 Strategic Flood Risk Assessment
2.12. South Somerset and Somerset West & Taunton District Councils have undertaken a joint Level 1
Strategy Flood Risk Assessment (SFRA)vi which was published in July 2019.
2.13. It stresses the importance of the inclusion of SuDS to provide maximum benefit, following the ‘four
pillars of SuDS’ principle, which are: water quantity, water quality, biodiversity, and amenity. It states
the preference for on-ground conveyance and storage features rather than the traditional below
ground storage features.
2.14. The SFRA outlines the risk of flooding within the area with supporting mapping, which is further
referenced in Chapter 3 of this report.

South Somerset Local Plan (2006 – 2028)
2.15. Policy EQ1 Addressing Climate Change in South Somerset in the South Somerset Local Plan 20062028vii (adopted in March 2015), states that the Council will support proposals for new development
where they have demonstrated how climate change mitigation and adaptation will be delivered.
Relating to flood risk and drainage it states that:
•

Development will be directed away from medium and high flood risk areas through using
South Somerset’s SFRA as the basis for applying the Sequential Test;

•

Development should reduce and manage the impact of flood risk by incorporating SuDS,
and through appropriate layout, design, and choice of materials; and

•

Susceptibility to climate change should be taken into account on all proposals to develop
sites with biodiversity interest.

West of England Sustainable Drainage Systems Developer Guidance
2.16. SCC has supported the production of the West of England SuDS Developer Guidanceviii, which
outlines how a sustainable approach to drainage should be implemented to mitigate the impact of
new development on flood risk and how it builds the resilience to flooding. It places importance on
combining water management with green space to provide benefits for amenity, recreation and
wildlife. It provides a range of design parameters that should be adhered to when developing a
drainage strategy for a development, including:
•

For greenfield sites, the peak runoff rate from the development for the 1 in 1 year rainfall
event and the 1 in 100 year rainfall event must not exceed the peak greenfield runoff rate for
the same event. Where reasonably practicable, the runoff volume from the development in
the 1 in 100 year 6 hour rainfall event must not exceed the greenfield runoff volume for that
same event.

•

Attenuation should be incorporated across the slope of the Site to minimise excavation costs
and water should not be conveyed directly down steep slopes in excess of 1 in 200.

•

If the whole site cannot be drained by infiltration, this does not exclude the use of partial
infiltration, with the remainder of runoff discharged to a destination further down the
hierarchy.

•

A freeboard of 300mm to top of bank at the design storm should be provided for all
conveyance/attenuation features.
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•

Pumping must only be used to facilitate drainage for those parts of the Site where it is not
reasonably practicable to drain water by gravity.

•

An urban creep factor of between 2 – 10% should be incorporated subject to the proposed
development density.

•

Site investigations should be undertaken in advance of a full planning application.

2.17. The guidance states that a few local authorities are proposing to actively pursue the adoption of
SuDS, although some may wish to take on the responsibility for the maintenance of SuDS in public
open space using a model agreement and commuted sum, under a Section 106 agreement.

Non-statutory Technical Standards for Sustainable Drainage Systems
2.18. The Non-statutory Technical Standards for Sustainable Drainage Systemsix were published in March
2015 and is the current guidance for the design, maintenance and operation of SuDS.
2.19. The standards set out that the peak runoff rates should be as close as is reasonably practicable to
the greenfield rate but should never exceed the pre-development runoff rate.
2.20. The standards also set out that the drainage system should be designed to that flooding does not
occur on any part of the Site for a 1 in 30 year rainfall event, and that no flooding of a building
(including basement) should occur during a 1 in 100 year rainfall event.
2.21. It is also noted within the standards that pumping should only be used when it is not reasonably
practicable to discharge by gravity.

Water Industry Act
2.22. Wessex Water is the local Sewerage Undertaker and provides sewerage services under the
guidance of the Water Industry Act 1991.
2.23. Under Section 106 of the Water Industry Act, the developer currently maintains the automatic right
to ‘communicate’ with the public foul water sewer system.
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3.

Potential Sources of Flooding
Tidal/Fluvial

3.1.

There are no tidal watercourses in the vicinity of the Site. The risk of flooding from tidal sources is
therefore considered to be negligible.

3.2.

The nearest watercourse to the Site is located approximately 100m to the north-east of the Site,
along East Street. There is another watercourse located approximately 200m to the south of the Site.
Both of these are Ordinary Watercourses and flow eastwards to join the Bow Brook. In lieu of
modelled flood extents for these watercourses, the associated pluvial flood extents have been
assessed (see Pluvial section overleaf) to ascertain whether they pose a risk to the Site.

3.3.

The EA Flood Map for Planning (Figure 2) indicates that the Site is located within Flood Zone 1,
denoting a low risk (<0.1% annual probability) of flooding from rivers or the sea.
Figure 2:

Environment Agency Flood Map for Planning

Key
Site Location

Ownership Boundary

Source: https://flood-map-for-planning.service.gov.uk

3.4.

Mapping contained within the SFRA (Appendix C) confirms that the Site is not located in an area at
risk of fluvial flooding. In addition, the EA confirmed (Appendix D) that there have been no recorded
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incidents of flooding at this location. The risk of flooding from fluvial sources is therefore considered
to be low.

Pluvial
3.5.

Pluvial flooding, also known as surface water flooding, occurs when natural and/or engineered
drainage systems have insufficient capacity to deal with the volume of rainfall. Pluvial flooding can
occur in urban areas during extreme, high intensity, low duration summer rainfall events, or in rural
areas during medium intensity, long duration events where saturated ground conditions prevent
infiltration into the subsoil. This flood water would then be conveyed via overland flow routes dictated
by local topography.

Overland Surface Water
3.6.

The EA has modelled overland surface water flow routes that can be expected for a range of storm
events across the country. This modelling is highly generalised and often does not take account of
small obstructions like walls, culverts, and accurate ditch capacities. As per the EA Flood Risk from
Surface Water map (Figure 3), there are three surface water flow paths running through the Site.
The potential flooding is only predicted to occur in the low risk scenario, i.e. annual probability of
flooding between 0.1% and 1%, with flood depths limited to 300mm.
Figure 3:

Environment Agency Flood Risk from Surface Water Map

Flow Route 3

Flow Route 2

Flow Route 1

Key
Site Location

Ownership Boundary

Source: https://flood-warning-information.service.gov.uk
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3.7.

There is no built development proposed where Flow Route 3 is located. Water would continue to flow
eastwards into the field as per the existing situation, with the risk to the Site or adjacent area
considered to be negligible.

3.8.

Flood flow routes 1 and 2 appear to originate from the residential properties bounding the Site to the
west and north west respectively. During a site visit undertaken on 10th June 2019, the potential
entrance points for these flow routes into the Site were investigated. The photos (Appendix E) at
location P10 show that there is a wall with no obvious holes or gaps. The wall would obstruct flows
from flowing into the Site from the properties to the west (Flow Route 1 in Figure 2). Equally, the
photos at locations P11 and P13 (Appendix E) indicate that the wall would prevent any flood flows
entering the Site (Flow Route 2 in Figure 2).

3.9.

The proposed surface water drainage strategy would manage any rainwater falling onto the Site,
providing the appropriate attenuation to prevent flooding up to the design rainfall event (1 in 100
year) including for the impacts of climate change. In an extreme event (greater than the 1 in 100
year), surface water would overtop the drainage system and flow offsite towards the east, as dictated
by topography and indicated on the EA Surface Water map. To the east of the Site there is farmland
and fields, thus it is considered that the potential flood flow routes would pose a low risk to the Site
or offsite areas.

3.10. The surface water flood extents associated with the two Ordinary Watercourses located to the north
and south of the Site do not encroach within the Site.
3.11. SCC provided records (Appendix F) of two properties within Templecombe that have been affected
by surface water flooding in 2012 following water pouring off the railway bridge. The railway bridge
is located approximately 350m to the north of the Site, thus not posing a risk. SFRA mapping
(Appendix C) further confirms that there have been no incidents of historic flooding within the Site.
3.12. On the basis of the site visit observations, the lack of historical flooding in the vicinity of the Site, local
topography and the proposed drainage strategy, the risk of flooding from overland surface water flow
routes is considered to be low pre- and post-development.

Sewer Flooding
3.13. The Wessex Water asset plans (Appendix G) indicate that there are no surface water sewers in the
vicinity of the Site. There is a foul sewer that runs along the western Site boundary.
3.14. SCC reported (Appendix F) that one property (1 High Street) and one highway (Lily Lane/Slades Hill)
regularly flood due to blocked drains/sewer flooding. These are located topographically lower than
the Site and not in the Site’s immediate vicinity, thus not posing a risk. Wessex Water have confirmed
(Appendix G) that they hold no records of flooding in the vicinity of the Site due to sewers.
3.15. The flood risk from sewer flooding is therefore considered to be low.

Groundwater
3.16. Groundwater flooding is most likely to occur in low-lying areas underlain by permeable rocks.
According to the British Geological Survey (BGS) 1:50000 scale Geology of Britain viewer (Figure 4
overleaf), the northern half of the Site is underlain by the Cornbrash Formation (limestone), and the
southern half of the Site is underlain by the Forest Marble Formation (mudstone and sandstone).
Mudstone and sandstone are generally impermeable, whereas limestone can be permeable.
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3.17. A Geo-Environmental Site Investigationx was undertaken for the Site in September 2019, which
confirmed that the ground conditions are split between Cornbrash Formation in the north, and Forest
Marble Formation in the south, as per the BGS records. Groundwater was generally not encountered
during the investigation, apart from a groundwater strike in a limestone band in the south of the Site
within the Forest Marble Formation at approximately 1.2m below ground level (bgl). The resting
groundwater level recorded reached a shallow depth of 0.32m bgl. According to the Site Investigation
report, this suggests that the water below is at sub-artesian pressure beneath the impermeable
capping layer. Groundwater was only encountered at one borehole, i.e. WS03 (Appendix H), whilst
the remaining boreholes across the Site remained dry up to installation depth. There is no built
development proposed in the location of WS03 and the groundwater would not be disturbed as a
result of the development. It is therefore considered that this underlying groundwater would not pose
a risk to the Site.
3.18. The Site Investigation report states that groundwater control would be necessary if the water bearing
layers would be penetrated, which is not anticipated. It further states that if shallow groundwater is
found in other areas of the Site during further investigations, then a system of land drainage would
be required to intercept and divert shallow groundwater around the proposed buildings. The
requirement to include this would be confirmed at the detailed design stage.
Figure 4:

Geology of Britain Viewer

Bedrock: Cornbrash Formation (Limestone)
No superficial deposits

Bedrock: Forest Marble
Formation (Mudstone/Sandstone)
No superficial deposits

Key
Site Location

Ownership Boundary

Source: British Geological Survey Geology of Britain Viewer

3.19. SFRA mapping (Appendix C) indicates that the Site is located in an area denoted with less than 25%
susceptibility to groundwater flooding, which is the lowest risk category.
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3.20. In addition, the SFRA states that there have been no historical records of groundwater emergence
problems within South Somerset and that the number of aquifers within the District where
groundwater flooding may occur is limited in extent and localised, and that therefore the overall risk
of groundwater flooding is low. In addition, SCC did not report any historic flood incidents due to
groundwater in their consultation response (Appendix F).
3.21. The risk of flooding from groundwater is therefore considered to be low.

Artificial Sources
3.22. According to EA mapping (Figure 5), the Site is not at risk of flooding in the event of a reservoir failure
or overtopping.
3.23. The Wessex Water asset plans (Appendix G) indicate that there are slurry beds and an existing pond
to the east of the farm building. The slurry beds and pond would be removed as part of the proposals,
which nullifies the risk of these features overtopping and posing a risk to the Site.
3.24. Interrogation of OS mapping indicates that there are no other significant artificial bodies of water in
the vicinity of the Site. The risk of flooding from artificial sources if therefore considered to be low.
Figure 5:

Environment Agency Flood Risk from Reservoirs

Key
Site Location

Ownership Boundary

Source: https://flood-warning-information.service.gov.uk
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Summary
3.25. The development has a low risk of flooding from tidal/fluvial, pluvial, groundwater, and artificial
sources.
3.26. The development also needs to ensure that flood risk is not increased on or offsite though an increase
in surface water runoff. This is discussed in Chapter 4.
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4.

Surface Water Drainage
Existing Drainage

4.1.

Wessex Water records (Appendix G) indicate that there are no surface water sewers within or in the
vicinity of the Site. The records suggest that the highway drainage beneath the A357 (High Street)
discharge into foul sewers.

4.2.

No ditches or watercourses were observed on Site during the site visit.

4.3.

It is anticipated that the existing drainage regime on Site is governed by a combination of overland
flow and infiltration. During the site visit, rainwater downpipes were noted on the residential property
bounding the Site to the west and the farm buildings within the Site (Appendix E – photo location
P6). One outfall was noted into the field (Appendix E – photo location P9). No formal soakaways
were visible across the Site. It is therefore anticipated that runoff from the existing buildings and
overland surface water flow infiltrates into the ground naturally and during more extreme storm
events would flow offsite towards the east.

4.4.

The lack of surface water sewers within the wider area further suggest that surface water runoff from
properties within Templecombe are likely to discharge into the ground.

Surface Water Discharge Location
4.5.

The proposed surface water drainage system would be designed to convey surface water only, with
foul water being discharged separately. The design would be in accordance with BS EN 752 – Drain
and Sewer Systems Outside Buildingsxi, BS EN 12056 – Gravity Drainage Systems Inside
Buildingsxii, and Approved Document H of Building Regulationsxiii.

4.6.

In line with Building Regulations and the PPG, the following hierarchy of surface water disposal
should be adhered to, in decreasing order of preference:
i)

Discharge to ground;

ii)

Discharge to a surface water body;

iii)

Discharge to a surface water sewer; and

iv)

Discharge to a combined sewer.

Discharge to Ground
4.7.

The Site is underlain by bands of mudstone, sandstone, and limestone as per BGS records and site
investigation. The more permeable geology (limestone) is located in the northern corner of the Site,
which is also the topographic low spot. Infiltration testing was undertaken across the Site (Appendix
H), which confirms that infiltration is feasible in the northern part of the Site, i.e. infiltration rate of
2.26x10-5 m/s at Trial Pit 1. Results for the other trial pits across the Site were either unfavourable
rates, i.e. in the range of 10-6 or slower, or resulted in no infiltration at all.

4.8.

The Site is not located within a Source Protection Zone as per EA designations. In addition, the Site
Investigation report confirms that there is no significant contamination risk present at the Site.

4.9.

In line with the drainage hierarchy, it is therefore proposed to discharge surface water arising from
the development into the ground. On that basis, no other methods of surface water disposal have
been considered further.
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Sustainable Drainage Systems
4.10. The most sustainable way to drain surface water runoff is through the use of SuDS, which need to
be considered in relation to site-specific constraints.
4.11. SuDS mimic the natural drainage system and provide a method of surface water drainage, which
can decrease the quantity of water discharged, and hence reduce the risk of flooding. In addition to
reducing flood risk, SuDS features improve water quality, and provide biodiversity and amenity
benefits.
4.12. A variety of SuDS are available to reduce or temporarily hold back the discharge of surface water
runoff. In order to adhere to the SuDS hierarchy, the constraints and opportunities for various SuDS
have been assessed in Table 1. Justification is provided as to why certain features have been
deemed unfeasible for this development.
Table 1: Sustainable Drainage Techniques
Device

Description

Constraints/Comments

/

Green / brown roofs
(source control)

Provide soft
landscaping at roof
level which reduces
surface water runoff

Green / brown roofs are not feasible for
pitched residential units.



Infiltration devices &
Soakaways (source
control)

Store runoff and allow
water to percolate into
the ground via natural
infiltration

An infiltration basin is proposed in the
north of the Site.



Pervious surfaces
(source control)

Storm water is allowed
to infiltrate through the
surface into a storage
layer, from which it
can either infiltrate and
/ or slowly release to
sewers

Permeable paving is proposed for
driveways and private access roads, the
exact location of which would be
determined during the detailed design
stage.



Rainwater
harvesting (source
control)

Reduces the annual
average rate of runoff
from a site by reusing
water for non-potable
uses e.g. toilet
flushing or water butts

There are no constraints for including
rainwater harvesting butts at each
residential unit. However, the reduction
of surface water runoff cannot be
quantified with certainty as this would be
dependent on the demand for harvested
rainwater. The potential for inclusion of
these would be further investigated
during the detailed design stage.



Swales (permeable
conveyance)

Broad shallow
channels that convey /
store runoff, and allow
infiltration (ground
conditions permitting)

Swales are proposed as a means of
surface water conveyance.
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Device

Description

Constraints/Comments

/

Filter drains &
perforated pipes
(permeable
conveyance)

Trenches filled with
granular materials
(which are designed to
take flows from
adjacent impermeable
areas) that convey
runoff while allowing
infiltration (ground
conditions permitting)

As other forms of SuDS are proposed,
filter drains are not currently included
within the proposals.



Filter Strips
(permeable
conveyance)

Wide gently sloping
areas of grass or
dense vegetation that
remove pollutants
from runoff from
adjacent areas.

As other forms of SuDS are proposed,
filter strips are not currently included
within the proposals.



Infiltration basins
(end of pipe
treatment)

Depressions in the
surface designed to
store runoff and allow
infiltration through the
base

An infiltration basin is proposed in the
north of the Site to manage surface
water arising from the development.



Bioretention
Systems / Rain
Garden (end of pipe
treatment).

A shallow landscaped
depression which
allows runoff to pond
temporarily on the
surface before filtering
through vegetation
and underlying soils

There are no constraints for the inclusion
of rain gardens adjacent to the proposed
residential units. Feasibility would be
explored further during detailed design.



Dry ponds (end of
pipe treatment)

Depressions in the
surface designed to
store runoff without
infiltration through the
base

As formal infiltration is not feasible in the
south of the Site, a detention basin is
proposed to provide attenuation, prior to
discharging into the infiltration basin in
the north.



Attenuation
underground (end of
pipe treatment)

Oversized pipes or
geo-cellular/sectional
tanks designed to
store water below
ground level

Underground attenuation tanks are not
required.



Permeable Paving
4.13. Permeable paving would provide water quality benefits by treating water as it passes through the
granular sub-base. It is anticipated that all driveways and private access roads would comprise
permeable paving with aggregate sub-base storage; this would be confirmed during the detailed
design stage.

Rainwater Harvesting
4.14. The inclusion of rainwater harvesting would decrease the demand on potable water and could be
used for irrigation of any planting. However, it cannot be guaranteed that there would always be
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sufficient demand for recycled water to ensure an empty tank is available prior to a high intensity
rainfall event, when the storage is most required. Therefore, rainwater harvesting has not been taken
into account in the surface water runoff calculations presented later in the strategy.
4.15. Including rainwater harvesting butts is a simple means to increase water efficiency and reduce the
amount of surface water runoff. The potential for inclusion of these would be further investigated
during the detailed design stage.

Swales
4.16. In addition to providing on-ground conveyance of surface water runoff, swales provide some
attenuation (not quantified at this stage), biodiversity and water quality benefits to the development.
Swales are proposed along the southern and eastern Site boundary, providing a connection between
the detention basin in the south and the infiltration basin in the north.

Rain Gardens
4.17. Rain gardens are planted areas where surface water is directed into, providing water quality benefits
as the water percolates through the soil. It is anticipated that rain gardens would be included adjacent
to the residential properties; this would be confirmed during the detailed design stage.

Infiltration/Detention Basin
4.18. Basins provide attenuation as well as treatment of surface water runoff. A detention basin is proposed
in the south of the Site, providing attenuation and amenity benefits. This basin would be lined to
prevent any interaction between the water held within the basin and any underlying groundwater. An
infiltration basin is proposed in the north of the Site, which facilitates surface water arising from the
development to infiltrate into the ground.

Proposed Surface Water Drainage Strategy
4.19. In line with the NPPF, SCC SuDS Guidance, and South Somerset’s Local Plan Policy EQ1, surface
water runoff would be managed via the most sustainable form of surface water management, i.e.
discharged into the ground via an infiltration basin.
4.20. The Site has been split into two catchments, comprising 1.24ha and 1.93ha respectively, see
Drainage Strategy Drawing in Appendix I. The Site comprises large green/landscaped areas, which
have been excluded from the drainage calculations. The contributing area used in the surface water
calculations has been calculated using the following parameters: 60% impermeable area, 10% urban
creep allowance, 10% allowance for runoff from adjacent soft areas, and 10% of area assumed to
be drained by permeable paving, resulting in 66% of the total catchment areas being accommodated
within the proposed basins.
4.21. Surface water arising from Catchment 1 would discharge into a detention basin (Basin 1) located in
the south of the Site. The outflow from Basin 1 would convey surface water into the infiltration basin
(Basin 2) located in the north of the Site, from where water would infiltrate into the ground. Surface
water arising from Catchment 2 would discharge directly into Basin 2.
4.22. MicroDrainage Source Control Cascade (Appendix J) has been used to establish the size
requirements for both basins (see Drainage Strategy Plan in Appendix I) and the rate of outflow from
Basin 1 into Basin 2. The calculations were undertaken for the 1 in 100 year design storm event plus
a 40% allowance for climate change for all storm durations. Results indicate that surface water
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discharge from Basin 1 to Basin 2 should be restricted to 63 l/s, which results in a half drain time in
Basin 2 of 502 minutes. This would be refined during the detailed design stage. The following
parameters were used:
•

No infiltration for basin 1;

•

Infiltration rate for basin 2: 2.26 x 10-5 m/s (0.08136 m/hr);

•

Basin 1 depth: 1m (0.7m maximum water depth, 0.3m freeboard). Basin depth limited as a
precautionary approach due to groundwater strike at 1.2m bgl in the vicinity of the basin;

•

Basin 2 depth: 1.2m (0.9m maximum water depth, 0.3m freeboard);

•

1 in 3 basin side slope; and

•

3m maintenance buffer.

4.23. As the Site is on a slope, AutoCAD Civil 3D software was used to model the basins to ascertain the
extent of the earthworks required. The results are reflected in the basin outlines shown on the
drainage strategy plan (Appendix I).

Exceedance Routes
4.24. In the unlikely event of a severe blockage in the local drainage system or a storm greater than the 1
in 100 year plus 40% climate change design storm, the proposed drainage system could exceed its
capacity and overflow. These exceedance flow routes and flooded areas must be managed to
minimise risks to the development and adjacent areas.
4.25. In an exceedance event, floodwater would overtop the banks of the basins. The 0.3m freeboard
provided from the top of bank to the maximum design water level provides additional protection
against overtopping. However, should the banks overtop, the exceedance flood flow routes (Figure
6 overleaf) would flow eastwards as dictated by topography onto the adjacent field. There are no
properties within the field, thus it is not considered that this poses a risk to the proposed development
or surrounding areas.
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Figure 6:

Exceedance Flood Flow Routing

Key
Flood Flow Route

Water Quality
4.26. Appropriate treatment would be incorporated into the drainage system to ensure that the quality of
water discharged is acceptable. According to the CIRIA SuDS Manualxiv, the pollution hazard level
of roofs and access roads with less than 300 traffic movements per day is ‘low’. The main access
roads proposed within the development would have approximately 400 traffic movements per day,
which is classified as ‘medium’ pollution hazard level. A combination of a swale and basin provide
sufficient treatment of water in line with the CIRIA SuDS mitigation indices. The permeable paving
sub-base would provide additional treatment.

Maintenance
4.27. The on-site drainage networks and SuDS would be privately managed and maintained, ensuring they
remain fit for purpose and function appropriately. Exact maintenance responsibilities would be
confirmed at a later stage, with the potential management company/operator appointed postplanning. The possibility of offering the proposed SuDS features for adoption to SCC/Wessex Water
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would be further investigated during detailed design.
4.28. Post construction, the on-site management company (appointed post-planning) would be
responsible for the SuDS included in the scheme. Table 2 outlines what maintenance is anticipated
for the proposed SuDS features, in line with guidance from the CIRIA SuDS Manual.
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Table 2: Maintenance Plan for SuDS
SuDS and Task

Frequency

Permeable Paving
Initial inspection

Monthly for 3 months after installation

Inspect silt accumulation rates and establish
appropriate brushing frequencies

Once a year

Stabilise contributing adjacent areas

As required

Removal of weeds or management using
glyphosphase applied directly into the weeds

As required

Remediate work to any depressions, rutting and
cracked or broken blocks considered detrimental to
the structural performance or a hazard to users, and
replace lost jointing material

As required

Inspect for evidence of poor operation and/or weed
growth, if required, take remedial action

3-monthly, 48 hours after large storms in first six
months

Monitor inspection chambers

Annually

Rainwater Harvesting
Inspect harvesting butt for debris/blockages.

Annually or as required.

Swale
Remove litter and debris. Cut grass for landscaped
areas and access routes. Manage other vegetation
and remove nuisance plants.

Monthly or as required

Reseed areas of poor vegetation growth.

Annually, or as required

Repair erosion or other damage by reseeding or returfing. Repair or rehabilitate infiltration surface
using scarifying and spiking techniques if
performance deteriorates. Relevel uneven surfaces
and reinstate design levels.

As required

Inspect inlets, outlets and overflows for blockages,
and clear if required.

Monthly

Detention/Infiltration Basin
Litter/debris removal

Monthly or as required

Inlet/Outlet cleaning

Monthly or as required

Vegetation Management

Quarterly or as required

Sediment monitoring and removal

Annually or as required
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5.

Foul Drainage

5.1.

The proposed foul drainage would be designed in accordance with BS EN 752 – Drain and Sewer
Systems Outside Buildings, BS EN 12056 – Gravity Drainage Systems Inside Buildings, and
Approved Document H of Building Regulations.

5.2.

The Site currently comprises land around Manor Farm house, including several large farm
buildings/barns. The existing slurry pit on site suggests that farm waste arising from the previous
farm building use was dealt with on site rather than discharged into the public sewer network. As a
precautionary approach, it is assumed that there are no existing foul flows arising from the Site.

5.3.

The proposed development would comprise 80 residential units. Foul water arising from the
proposed development would be discharged into the Wessex Water foul sewer running along the
western Site boundary. Due to the topography of the Site falling away from this sewer, a foul water
pumping station would be required, see Appendix I.

5.4.

The proposed foul discharge rate has been calculated using the water consumption method
(Appendix K), resulting in a peak flow rate of 0.7 l/s. Wessex Water have confirmed (Appendix G)
that there is capacity for the proposed number of units.

5.5.

The new connection would be made to the public sewer system through a S106 Agreement with
Wessex Water, under the Water Industry Act 1991.
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6.

Conclusions

6.1.

The Site is located in Flood Zone 1, designating a low risk of tidal/fluvial flooding. The risk of flooding
from pluvial and artificial sources has also been found to be low.

6.2.

Sub-artesian groundwater was found at 1.2m below ground level at one trial pit location in the south
of the Site, which if disturbed would reach shallow depths of 0.3m bgl. No built development is
proposed at this location and no groundwater was encountered in any other borehole/trial pit
locations within the Site. The risk of flooding from groundwater sources is therefore also considered
to be low.

6.3.

In line with the drainage hierarchy, it is proposed to discharge surface water arising from the
development into the ground via an infiltration basin. Infiltration testing was undertaken which
resulted in favourable rates in the north of the Site (i.e. 2.26x10-5 m/s). Results indicate that infiltration
would not be feasible in the south of the Site due to slow/non-existent infiltration rates and the
presence of groundwater in one location. A lined detention basin is therefore proposed in the south
of the Site to provide attenuation, prior to discharging into the infiltration basin in the north.

6.4.

MicroDrainage Source Control Cascade model was used to model the size requirements for the
basins in the 1 in 100 year event + 40% climate change, taking into account all storm durations.
Runoff from the detention basin would be restricted to 63 l/s before discharging into the infiltration
basin, which has a half drain time of 502 minutes.

6.5.

The potential for pollution from the majority of the Site is ‘low’ as per CIRIA SuDS guidance, with the
main proposed access roads classified as ‘medium’. A wide-range of SuDS are proposed including
permeable paving, swales, the detention basin and the infiltration basin, which provide sufficient
treatment of surface water prior to discharge into the ground. In addition to providing conveyance
and/or attenuation, these SuDS features provide amenity and biodiversity benefits.

6.6.

The on site drainage network and SuDS would be managed by a management company and
maintained for the lifetime of the development, ensuring they remain fit for purpose and function
appropriately. The possibility of offering the proposed SuDS features for adoption to SCC would be
further investigated during detailed design.

6.7.

The existing Site comprises land around Manor Farm house with associated farm buildings and open
pasture land. As a precautionary approach, it is assumed that the existing foul flows are dealt with
within the existing slurry pits on site rather than discharged into the public sewer network. The
proposed development comprises 80 units, foul flows from which would be discharged into the
Wessex Water foul sewer running along the western Site boundary. The proposed foul discharge
rates have been calculated to 0.7 l/s respectively. Wessex Water have confirmed that there is
capacity in the public sewer to accommodate the proposed foul flows.

6.8.

This report demonstrates that the proposed development has a low risk of flooding from tidal/fluvial,
pluvial, groundwater, and artificial sources. It also confirms that surface water runoff from the Site
can be managed sustainably to ensure that flood risk is not increased elsewhere. It is considered
that the information provided within this report satisfies the requirement of the NPPF, SCC, and South
Somerset District Council policy.
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APPENDICES
A.

Topographic Survey
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