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1. INTRODUCTION 

1.1 Background 

1.1.1 This Flood Risk Assessment (FRA) and Surface Water Drainage Statement (DS) has been 
prepared by TS Wood Consulting (TSWC) on behalf of Miller Homes (Southern) Ltd and Miller 
Developments Ltd, hereafter referred to as the Applicants, to support a Full Application for a 
'Proposed development of 68 dwellings with vehicular and pedestrian accesses, public open space, 
hard and soft landscaping and associated works including supporting foul and surface water 
drainage works, and works to existing culverted watercourse on site'. 

1.1.2 The Site is located on land to the South of Smugglers’ Lane, Barns Green, Horsham. 

1.1.3 This FRA has been conducted in accordance with guidance contained in the National Planning 
Policy Framework (NPPF), associated Planning Practice Guidance (PPG) on Flood Risk and 
Coastal Change and the PPG ‘Site-specific flood risk assessment checklist’ (para 068 Reference 
ID: 7-068-20140306. 

1.1.4 This FRA identifies and assesses the risks from all sources of flooding to, and as a result of, 
development and demonstrates how any residual flood risks will be managed so that the 
development remains safe throughout its lifetime, considering the current and future impacts 
of climate change. 

1.2 Requirements for a Flood Risk Assessment 

1.2.1 It is a requirement for development applications to consider the potential risk of flooding from 
various sources to a proposed development over its expected lifetime and any potential impacts 
on flood risk elsewhere, as a result of the development. 

1.2.2 Where appropriate, the following aspects of flood risk should be addressed in all planning 
applications within flood risk areas and for any proposed development site with an area greater 
than 1 ha or within Flood Zone 2 and/or 3, an area that has experienced localised or 
groundwater flooding, at risk of future surface water flooding, at risk of sewer flooding or a site 
within or upstream of a Critical Drainage Area: 

 The area at risk of flooding, from all sources; 
 The probability of flooding occurring now and in the future; 
 The extent and standard of any existing flood defences and their continuing 

effectiveness; 
 The depth of flooding for a range of return periods; 
 The potential impact on areas, properties, and habitats in the wider catchment; 
 The effects of climate change; 
 The nature and life of the proposed development and the extent to which it is 

designed to deal with flood risk. 
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2. POLICY 

2.1 National Planning Policy Framework (NPPF) 

2.1.1 One of the key aims of the NPPF1 is to ensure that flood risk is considered at all stages of the 
planning process; to avoid inappropriate development in areas at risk of flooding and to direct 
development away from areas of highest risk [para.170]. 

2.1.2 The NPPF also requires all development proposals to apply a sequential, risk-based approach 
to the location of development which considers all sources of flood risk and the current and 
future impacts of climate change, so as to avoid, where possible, flood risk to people and 
property [para.172]. 

2.1.3 A sequential risk-based approach should be taken to individual applications in areas known to 
be at risk now or in future from any form of flooding [para.173]. 

2.1.4 The sequential test should be used in areas known to be at risk now or in the future from any 
form of flooding, except in situations where a site-specific flood risk assessment demonstrates 
that no built development within the site boundary, including access or escape routes, land 
raising or other potentially vulnerable elements, would be located on an area that would be at 
risk of flooding from any source, now and in the future (having regard to potential changes in 
flood risk) [para 175]. 

2.1.5 Footnote (63) states “A site-specific flood risk assessment should be provided for all 
development in Flood Zones 2 and 3. In Flood Zone 1, an assessment should accompany all 
proposals involving: sites of 1 hectare or more; land which has been identified as having critical 
drainage problems; land identified in a strategic flood risk assessment as being at increased 
flood risk in future; or land that may be subject to other sources of flooding, where its 
development would introduce a more vulnerable use.” 

2.2 Planning Practice Guidance (PPG) 

2.2.1 The NPPF is accompanied by the Planning Practice Guidance (PPG)2 on Flood Risk and Coastal 
Change, which gives further information on the approaches to be adopted in the assessment 
of flood risk for new development. The PPG was updated in September 2025 with key changes 
to paragraphs 023, 027 and 028. 

2.2.2 Paragraph: 023 Reference ID: 7-023-20220825, states: 

 ‘The approach is designed to ensure that areas at little or no risk of flooding from any 
source are developed in preference to areas at higher risk. This means avoiding, so far 
as possible, development in current and future medium and high flood risk areas 
considering all sources of flooding including areas at risk of surface water flooding. 

Other forms of flooding need to be treated consistently with river and tidal flooding in 
mapping probability and assessing vulnerability, so that the sequential approach can 
be applied across all areas of flood risk.’ 

 
1 NPPF 14. Meeting the challenge of climate change, flooding and coastal change - Guidance - GOV.UK 
2 PPG Flood-risk-and-coastal-change 



Barns Green, Horsham 
Flood Risk Assessment and Surface Water Drainage Statement 
 

 

 

TS Wood Consulting 3 0018-B/FRA/V02

 
 

2.2.3 Paragraph: 027 Reference ID: 7-027-20220825, states: 

‘Paragraphs 175, 176 and 180 set out exemptions from the sequential test. 

In applying paragraph 175 a proportionate approach should be taken. Where a site-
specific flood risk assessment demonstrates clearly that the proposed layout, design, 
and mitigation measures would ensure that occupiers and users would remain safe 
from current and future surface water flood risk for the lifetime of the development 
(therefore addressing the risks identified e.g. by Environment Agency flood risk 
mapping), without increasing flood risk elsewhere, then the sequential test need not be 
applied.’ 

2.2.4 This means that the Sequential Test is no longer required on sites effected by surface water 
flooding where a site-specific flood risk assessment clearly demonstrates that the proposed 
development and mitigation measures ensure that the users remain safe from the current and 
future surface water flood risk over the lifetime of the development and do not adversely affect 
flood risk elsewhere. 

2.3 Local Flood Risk Management Strategy 

2.3.1 As the Lead Local Flood Authority (LLFA), West Sussex County Council (WSCC) has a legal duty 
under The Flood and Water Management Act 2010 to develop, maintain, act, apply and monitor 
a Local Flood Risk Management Strategy. 

2.3.2 In July 2025, WSCC updated its LFRMS3, which sets the long-term direction to better manage 
flood risk in West Sussex, whilst also identifying specific actions for the next five years.  The 
focus is on understanding flood risk at a strategic scale and considering interactions between 
the multiple sources of flooding, with the aim of identifying holistic solutions. 

2.4 Strategic Flood Risk Assessment 

2.4.1 A Strategic Flood Risk Assessment (SFRA) looks at the impact that proposed land development 
could have on flood risk. It is used as an evidence base for planning decisions and supports the 
development of the Local Plan. A SFRA was carried out in June 2007 and revised in 2010 to 
support the current Local Plan. 

2.4.2 As part of the evidence base for the emerging Local Plan (eLP) a new SFRA was produced in 
January 2020.4 

2.4.3 A Level 1 SFRA Update5 was produced in September 2024 following a number of changes in 
planning policy and improvements in available flood mapping and modelling datasets and 
provide a useful starting point for the preparation of site-specific Flood Risk Assessments (FRAs) 
for individual development sites. 

2.4.4 In addition to the Level 1 SFRA, a SFRA Update Sequential and Exception Test (September 2024) 
(SFRAuSET)was produced and relates to the allocations put forward in the eLP.6 

 
3 WSCC Local Flood Risk Management Strategy (2025) 
4 Strategic Flood Risk Assessment (January 2020) 
5 Horsham Level 1 SFRA Update (September 2024) 
6 SFRA Update Flood Risk Sequential and Exception Test (September 2024) 



Barns Green, Horsham 
Flood Risk Assessment and Surface Water Drainage Statement 
 

 

 

TS Wood Consulting 4 0018-B/FRA/V02

 
 

2.4.5 The Site (Land South of Smugglers’ Lane) was included as an allocation to be assessed within 
the Sequential Test.  Following the application of the Sequential Test the Site was identified as 
1 of 8 allocated sites that require the Exceptions Test ( para 4.26 and Table 3). 

2.4.6 Appendix 3 of the SFRAuSET concluded that an Exceptions Test was not required. 

2.5 Local Plan 

2.5.1 The council's current Local Plan is called the Horsham District Planning Framework7 (HDPF), is 
the overarching planning document for HDC outside the South Downs National Park (SDNP) 
and replaces the Core Strategy and General Development Control Policies documents which 
were adopted in 2007. 

2.5.2 Policy 38 (Flooding) of the HDPF states: 

“Development proposals will follow a sequential approach to flood risk management, 
giving priority to development sites with the lowest risk of flooding and making 
required development safe without increasing flood risk elsewhere. 

Where there is the potential to increase flood risk, proposals must incorporate the use 
of sustainable drainage systems (SuDS) where technically feasible or incorporate water 
management measures which reduce the risk of flooding and ensure flood risk is not 
increased elsewhere. 

Consider the vulnerability and importance of local ecological resources such as water 
quality and biodiversity when determining the suitability of SuDS. 

Be in accordance with the objective of the Water Framework Directive and accord with 
the findings of the Gatwick Sub Region Water Cycle Study in order to maintain water 
quality and water availability in rivers and wetlands and wastewater treatment 
requirements”. 

2.5.3 The eLP (Horsham District Local Plan 2023-2040 Regulation 19, January 2024) Strategic Policy 
10 states: 

“Development proposals will only be supported where they follow a sequential 
approach to flood risk management, so that priority is given to development sites and 
areas with the lowest risk of flooding, where shown to be safe, and shown not to 
increase flood risk elsewhere. 

New development which incorporates SuDS will be supported where it considers 
amenity value, green infrastructure, local ecological resources including water quality 
and biodiversity, natural flood management methods, and contributes towards 
environmental net gain. An appropriately detailed assessment should be submitted to 
demonstrate an appropriate SuDS strategy.” 

2.5.4 Although the adoption of the eLP has stalled and is likely to be withdrawn, a letter from the 
Head of Strategic Planning at HDC dated 03 June 2025 states: 

“….Horsham District Council had identified Land South of Smugglers Lane as a site 
suitable for allocation….in the event that the plan is withdrawn, the evidence base 

 
7 Horsham District Planning Framework 2015 
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supporting that plan (including the site assessment work which concluded the 
Smugglers’ Lane site was suitable for development) would remain valid. This would 
therefore need to be taken into account as part of any consideration of any planning 
application submitted for the site.” 

2.6 West Sussex LLFA Culvert Policy 

2.6.1 The WSCC LLFA Culvert Policy8 sets out the agreed LLFA and Horsham District Council (HDC) 
policy regarding the culverting of ordinary watercourses and provides a guide to good practice 
and design principles. 

2.6.2 Section 2 (Deculverting Policy) states: 

‘There are many benefits to deculverting, which include; the provision of valuable 
wetland habitat, increased storage capacity, educational opportunities, reduction of 
maintenance costs and ease of inspection’. 

2.6.3 Deculverting requires consent as the removal of a culvert which previously constrained flow 
could increase the downstream flood risk; modelling should therefore be employed (where 
necessary) to ensure there is no adverse flood risk as a consequence of a particular activity. 

2.7 National Standards for Sustainable Drainage Systems (SuDS) 

2.7.1 The new National Standards for Sustainable Drainage Systems9 (SuDS) (June 2025) replaces the 
2015 guidance with a broader, multifunctional framework that introduces seven national 
standards that give greater weight to water quality, amenity, biodiversity, and long-term 
maintenance, reflecting the wider role SuDS provide in shaping sustainable, resilient places. 

2.7.2 The seven ‘Standards’ are: 

 Runoff destination (discharge must follow the hierarchy) 
 Management of everyday rainfall (interception) 
 Management of extreme rainfall and flooding 
 Water quality 
 Amenity 
 Biodiversity 
 Design of drainage for construction, operation, maintenance, 

decommissioning and structural integrity 

2.7.3 At present, the new standards are non-statutory as they are not enforced via Schedule 3 of the 
Flood and Water Management Act 2010, which has yet to be enacted in England. However, 
paragraphs 181 and 182 of the NPPF expects Local Planning Authorities (LPAs) and Lead Local 
Flood Authorities (LLFAs) to promote sustainable drainage, and these new standards will form 
the basis for LPA requirements and planning approvals. 

 
8 WSCC LLFA Culvert Policy 
9 National standards for sustainable drainage systems (SuDS) - GOV.UK 
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2.8 WSCC LLFA SuDS Policy 

2.8.1 WSCC LLFA, alongside partner authorities, produced guidance10 (Water. People. Places. A guide 
for master planning sustainable drainage into developments) for developers relating to the 
consideration of SuDS at an early stage in the planning process. 

2.9 HDC SuDS Policy 

2.9.1 SuDS are a material consideration as part of planning permission for any major development. 
This means all major applications should be accompanied by a site-specific drainage strategy 
or statement that demonstrates that the drainage scheme proposed is in compliance with 
the National Planning Policy Framework (NPPF) and the Non-Statutory Technical Standards, 
replaced in June 2025 by the New National Standards. 

  

 
10 WSCC SuDS design guidance 
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3. DEVELOPMENT PROPOSALS 

3.1 Application 

3.1.1 This Flood Risk Assessment (FRA) has been provided to support a Detailed Major Application 
for a 'Proposed development of 68 dwellings with vehicular and pedestrian accesses, public open 
space, hard and soft landscaping and associated works including supporting foul and surface 
water drainage works and works to existing culverted watercourse on site'. 

3.1.2 A plan showing the development proposals along with a Schedule of Accommodation (SoA) is 
presented as Appendix A. 

3.2 Vulnerability Classification 

3.2.1 The NPPF Annex 3: Flood risk vulnerability classification, classifies the proposed development 
as ‘More Vulnerable’. 
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4.2.2 The Site is approximately 3.28ha and falls gradually from the northwestern corner to the south 
and east. 

4.3 Topography 

4.3.1 A full 3D topographical survey of the Site was undertaken by Cadmap Ltd in February 2025 
which confirms that levels across the Site generally fall from a level of c.40.50mAOD in the 
northwestern corner to the eastern boundary with Chapel Road and low point of c.32.25mAOD 
in the southeastern corner. 

4.3.2 The Site falls on the draw between the steeper higher ground to the north and the flatter valley 
bottom to the south.  This change in topography presents between the southwestern and 
northeastern corners of the Site where the slopes north and south of this line are at gradients 
of 1 in 22 (4.4%) and 1 in 66 (1.4%) respectively. 

4.3.3 A copy of the topographical survey is presented as Appendix B. 

4.3.4 The EA’s 1m LiDAR composite elevation digital terrain model (DTM), of the wider area, is 
presented in Figure 2. 

Figure 2: EA LiDAR composite DTM Histogram 

 

4.4 Geology, Hydrogeology and Hydrology 

Geology 

4.4.1 British Geological Survey (BGS) 1:50,000 scale mapping indicates that the Site is underlain by 
Mudstone of the Weald Clay formation and information held by the National Soils Reference 
Centre (NSRC) defines the soils of the catchment as ‘Slowly permeable seasonally wet slightly 
acid but base-rich loamy and clayey soils’ (Soilscape 18) draining to a stream network with the 
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main risks, to water protection, associated with overland flow from compacted or poached 
fields. 

4.4.2 Borehole records, obtained from the BGS, indicate only one borehole located within a 1km 
radius of Site.  Borehole TQ12NW15 was drilled in October 2023 to a depth of 54m below 
ground level (bgl) and recorded 0.5m of topsoil over Clay and Stone to 54m.  A copy of the 
borehole record is presented as Appendix C. 

4.4.3 An intrusive ground investigation was undertaken at the Site in August 2024 and comprised the 
drilling of 5no sampler boreholes to depths between 3.50m and 5.00m bgl.  The encountered 
ground conditions were recorded as 0.m to 0.6m of topsoil over Weald Clay. No groundwater 
strikes were recorded during the investigations. 

4.4.4 A copy of the ground investigation report (GWPR6192/GIR) is presented as Appendix D. 

Hydrogeology 

4.4.5 The southwestern corner of the Site is located within an isolated Source Protection Zone II – 
Outer Protection Zone associated with borehole TQ12NW15 described above. 

4.4.6 The Bedrock Aquifer Designation Map describes the bedrock as ‘Unproductive’ rocks with 
essentially no groundwater.  The Site is not located above a Superficial Drift Aquifer. 

Figure 3: Hydrogeology and Aquifer Designation 

 

Hydrology 

4.4.7 The Site is located within the catchment area of the Muntham Gill, an Ordinary Watercourse 
and tributary of the Parsons Brook (ordinary watercourse) located within the Adur West Water 
Body catchment. 
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4.4.8 The Muntham Gill has a total catchment area of 1.91km2 and falls from a level of 86.0m (AOD) 
in its headwaters to 26.0m (AOD) at its confluence with the Parson’s Brook, approximately 430m 
downstream of the Site. 

4.4.9 The catchment upstream of Barns Green is predominately rural presenting as a mosaic of open 
farmland with boundary hedgerows and dispersed woodland with a number of small 
footbridges and farm track crossings.  Several man-made, off-line, lakes and ponds are located 
along the watercourse which are primarily fed by springs and have minimal impact on 
watercourse hydrology. 

4.4.10 The Muntham Gill flows in an easterly direction approximately 20m south of the southern 
boundary of the Site where the bed levels of the watercourse are approximately 2.5m lower 
than the corresponding ground level on the site.  At the southeastern corner of the Site the 
Muntham Gill passes under Chapel Road through a brick arch culvert (Photograph 1). 

Photograph 1: Chapel Road Culvert (u/s) 

 

4.4.11  Downstream of the Chapel Road culvert, the Muntham Gill flows through the rear gardens of  
‘The Hordens’ residential development where it passes through two further culverts beneath 
the residential roads of Finians Field and Smugglers Way. 

4.4.12 On the eastern edge of Barns Green, the catchment is impounded by the embankment of the 
Arun Valley railway line.  The crest of the embankment has an elevation of 34.10m AOD(N).  The 
watercourse as it passes through the embankment has a bed level of 27.35m AOD(N). 

4.4.13 Downstream of the railway culvert, the Muntham Gill winds its way through open farmland to 
the confluence with the Parson’s Brook. 

4.4.14 A watercourse cross-section and structure survey was undertaken by Solum Surveys Ltd in July 
2025.  A copy of this survey along with associated reports and channel photographs is presented 
as Appendix E. 
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Chapel Road Culverted Watercourse 

4.4.15 In addition to the Muntham Gill there is a culverted watercourse that flows along Chapel Road 
at the front of the site and discharges into the Muntham Gill upstream of the Chapel Road 
culvert (refer to Photograph 1 above).  It has not been possible to determine when this 625mm 
diameter concrete culvert was built to replace the open watercourse but a historic topographical 
survey, provided by the planning department at Horsham District Council (HDC), shows the end 
of this watercourse as an open channel in August 1961.  Figure 4 shows an extract of the survey 
with the full drawing presented as Appendix F. 

Figure 4: Extract of 1961 Topographic Survey 

 

4.4.16 Two CCTV surveys of this culvert have been undertaken.  The first survey was attempted in June 
2025 which identified a defect in the Culvert approximately 15m upstream of the outfall into 
the Muntham Gill which the surveyors were unable to pass with the equipment to hand.  Several 
incorrect assumptions on the route and communication with the highway drainage network 
beyond this defect where then made.  A copy of this drain survey is attached as Appendix G. 

4.4.17 In July 2025, a second CCTV survey was undertaken which managed to bypass the defect and 
with additional surveys from existing gullies and manholes the full length and route of the 
culvert was determined.  A copy of this CCTV survey is attached as Appendix H. 

4.4.18 The 625mm diameter culverted watercourse runs the entire length of the site frontage to two 
termination catchpit manholes at the junction of Smugglers’ Lane (bridleway) and Chapel Road.  
Several gullies along Chapel Road all discharge into this culverted watercourse as identified in 
Photograph 2 below.  A 300mm diameter pipe within the termination manhole suggests that 
the highway drainage on the western side of Chapel Road beyond the site boundary (to the 
north) also discharges to this culvert. 
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“….we only have a limited amount of info for this location….we have a mixture of wscc 
drainage assets detailed in the key [catchpits and gullies]….the black lines to the north 
represent a rough location of the pipe that was identified from a previous jet job…” 

“In terms of the two culverts its possible one is related to this drainage system further 
to the north and id hazard a guess that the 300mm line would be the one linked 
however, I’m not overly sure on the 625mm line its possible it could be ours but linked 
with a water course rather than the surface water system or it could be serving drainage 
from adjacent land at smugglers lane/muntham drive…” 

Sewer Records 

4.4.23 Sewer records obtained from Southern Water indicate that there are no surface water sewers 
within Chapel Road.  A copy of the sewer records is presented as Appendix J. 
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5.3.6 In August 2025, the EA made changes to the FMfP service which included the removal of the 
existing rivers/sea with and without defences layers and added a layer called ‘Flood Zones plus 
climate change’ which shows how the combined extent of Flood Zones 2 and 3 could increase 
with climate change over the next century. 

5.3.7 An extract of the EA’s FMfP is presented as Figure 5. 

Figure 5: EA Flood Zone mapping 

 

5.3.8 The Site is located entirely within Flood Zone 1 and at ‘Very Low’ risk of fluvial flooding.  

Flood Risk from Rivers or the Sea 

5.3.9 Although no longer shown on the FMfP, several additional flood risk datasets are available from 
the Defra Services Data Platform (DSP) to support the use of Flood Zones in the planning 
process. As with the Flood Zones, the supporting datasets within the NaFRA2 present the extent 
of land at risk of flooding to a defined annual exceedance probability (AEP).  These include 
datasets showing the risk of flooding from rivers and sea, for the following scenarios: 

Present Day scenarios: 
 Undefended: 0.1% AEP (1 in 1000) Rivers/Sea 
 Undefended: 1% AEP (1 in 100) Rivers/ 0.5% (1 in 200) Sea 
 Defended: 0.1% AEP (1 in 1000) Rivers/Sea 
 Defended: 1% AEP (1 in 100) Rivers/ 0.5% (1 in 200) Sea 
 Defended: 3.3% AEP (1 in 30) Rivers/Sea 

5.3.10 The ‘undefended’ datasets show flood extents that ignore the presence and condition of flood 
defences, whereas the ‘defended’ datasets take into account the presence of flood defences 
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and assume that they operate in the way they were intended (or designed) to function. This 
dataset does not include any asset failure (or removal) scenarios. 

Climate Change 

5.3.11 Climate change scenarios have been produced to indicate the predicted impacts of climate 
change on future risk.  The datasets shown on FMP are aimed at supporting planners and 
developers to make long-term decisions about the location and design of development and 
the use of land. Such decisions need to account for the full anticipated lifetime of the 
development being planned.  

Climate Change scenarios: 
 Undefended: 0.1% AEP (1 in 1000) Rivers/Sea 
 Undefended: 1% AEP (1 in 100) Rivers/ 0.5% (1 in 200) Sea 
 Defended: 0.1% AEP (1 in 1000) Rivers/Sea 
 Defended: 1% AEP (1 in 100) Rivers/ 0.5% (1 in 200) Sea 
 Defended: 3.3% AEP (1 in 30) Rivers/Sea 

5.3.12 For risk of flooding from rivers, the FMP, shows the ‘Central’ allowance for the 2080s epoch 
(2070-2125). 

5.3.13 The Site is at ‘Very Low’ risk of flooding from rivers or the sea for both the present- and future-
day scenarios. 

Historic Fluvial Flooding 

5.3.14 Historical fluvial flood data obtained from the DSP and the SFRA2010 and SFRA2020 indicate that 
neither the EA, HDC nor WSCC as LLFA hold any evidence of historical fluvial flooding at or 
within close proximity of the Site. 

5.3.15 The WSCC LLFA LFRMS does not identify any recorded fluvial flooding incidents in Barns Green 
within the Horsham Historic Flood Map.  A copy of this map from the LFRMS is presented as 
Appendix L. 

5.3.16 Discussions with local residents at the Parish Council meeting on 08 August 2025 provided 
anecdotal evidence that the Muntham Gill does over top its banks, but it was unclear from these 
discussion where this overtopping occurs or its frequency.  Subsequent discussions at the end 
of the meeting with residents, whose properties back onto the Muntham Gill immediately 
upstream of the railway embankment (300m east of and >5m lower than the Site) claim that 
the watercourse regularly surcharges the culvert under the railway, however both were adamant 
that their properties had never flooded. 

5.4 Surface Water Flood Risk 

5.4.1 In 2010 the Flood and Water Management Act (FWMA) defined ‘surface runoff’ as: 

"The flooding that takes place from the 'surface runoff' generated by rainwater 
(including snow and other precipitation) which: (a) is on the surface of the 
ground (whether or not it is moving), and (b) has not yet entered a watercourse, 
drainage system or public sewer." 

5.4.2 The EA’s Risk of Flooding from Surface Water (RoFSW) mapping identifies areas that could be 
potentially susceptible to surface water flooding in an extreme rainfall event. It does not 
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represent flooding that occurs from ordinary watercourses, drainage systems or public sewers 
caused by catchment-wide rainfall events, rivers or groundwater. 

5.4.3 The likelihood of surface water flooding is split into four risk categories; ‘Very Low’ (land with 
an annual probability of flooding of less than 1 in 1000 (<0.1% AEP), ‘Low’ (land with an annual 
probability of flooding between 1 in 100 and 1 in 1000 (1.0% AEP and 0.1% AEP), ‘Medium’ 
(land with an annual probability of flooding between 1 in 30 and 1 in 100 (3.3% AEP and 1.0% 
AEP), and ‘High’ (land with an annual probability of flooding greater than 1 in 30 (>3.3% AEP). 

5.4.4 The EA surface water flood maps show where areas could be potentially susceptible to surface 
water flooding in an extreme rainfall event. The EA released the latest data, produced as part of 
the NaFRA2 dataset, on 28th January 2025. This data uses information and input from LLFAs 
(where available) and assesses where surface water flooding may occur. The update also 
includes future flood risk data using climate change scenarios which are calculated using 
emission scenarios that describe potential future GHG emissions based on human activity. 

5.4.5 An extract from the “present day” EA’s surface water flood map12 is presented as Figure 6. 

5.4.6 The EA mapping indicates that the risk of flooding from surface water, for the present-day 
scenario, at the Site is ‘High’. 

Figure 6: Environment Agency present day surface water flood map. 

 

Climate Change 

5.4.7 Currently, the EA surface water climate change scenario estimates are based on the Central 
Allowance projections up 2050, whereas the UK Government guidance “Flood risk assessments: 

 
12 https://www.gov.uk/check-long-term-flood-risk 
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climate change allowances (May 2022)13 states; “You should consider residential development to 
have a minimum lifetime of a 100 years”. For developments with a lifetime beyond 2100, the 
guidance states; “For flood risk assessments and strategic flood risk assessments (with a lifetime 
beyond 2100) assess the Upper End allowances… for both the 1% and 3.3% annual exceedance 
probability events for the 2070s epoch (2061 to 2125)”. 

5.4.8 An extract from the “future day” EA’s RoFSW Map14 is presented as Figure 7. 

5.4.9 The EA mapping indicates that the risk of flooding from surface water, for the future-day 
scenario, at the Site is ‘High’. 

Figure 7:  Environment Agency future day surface water flood map. 

 

Historic Flooding 

5.4.10 Historical fluvial flood data obtained from the DSP and the SFRA2010 and SFRA2020 indicate that 
neither the EA, HDC nor WSCC as LLFA hold any evidence of historical surface water flooding 
at or within close proximity of the Site. 

5.4.11 The WSCC LLFA LFRMS Horsham Historic Flood Map does not identify any recorded surface 
water flooding incidents in Barns Green. 

5.4.12 Although there are no recorded flooding incidents in Barns Green, anecdotal evidence 
presented at the Parish Council meeting on 08 August 2025 from local residents suggests that 
flooding to existing properties along Chapel Road, notably the Post Office, after periods of 
intense or prolonged rainfall is an ongoing concern.  

 
13 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
14 https://www.gov.uk/check-long-term-flood-risk 
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Detailed Flood Modelling 

5.4.13 The NaFRA2 New National Modelling (NNM) Methodology Statement sets out the methods 
and data used to define the new surface water model which are presented as “an evolution of 
those used previously in the 2013 Updated Flood Map for Surface Water (RoFSW mapping)”. 

5.4.14 A key difference from the previous model setup is the addition of a ‘drainage sump’ along all 
significant watercourses modelled explicitly as part of the fluvial NNM. This sump drains water 
from the model domain during the simulation and is intended to reduce the overprediction of 
surface water flooding. 

5.4.15 The EA’s FMP does not show any fluvial flood risk associated with the Muntham Gill which 
demonstrates that the watercourse is not considered ‘significant’ within the NNM and as a result 
no ‘drainage sump’ is included in the surface water flood map to allow water to drain from the 
model domain during the simulation. 

5.4.16 The watercourse channel survey conducted by Solum Surveys (July 2025) clearly identifies a 
deep (between 1.5m and 3.0m), well defined channel through the developed area of Barns 
Green known as ‘The Hordens’ with several large (1.9m diameter) circular culverts under existing 
residential roads and a 1.5m sprung arch culvert through the railway embankment. 

5.4.17 When compared to the topographical survey, the 2m cell resolution DTM (2019 Integrated 
Height Model) used by the EA in the NNM surface water model poorly depicts the Muntham 
Gill through Barns Green which exacerbates the overprediction of the surface water flood extent.  
A representative comparison between the 2m DTM and a surveyed cross-section is shown in 
Figure 9 (below). 

Figure 8: Comparison of EA DTM and surveyed cross-section. 

 

5.4.18 In order to better assess the risk of flooding at the site, TSWC were commissioned to undertake 
a detailed Surface Water Flood Modelling Study of the catchment to determine the extent, 
depth and hazard rating of flooding at the Site.  The methodology and results of the modelling 
exercise are described in TSWC-0018-B-Surface Water Flooding – Baseline Modelling Report -
Version 1 (Sept 2025). 



Barns Green, Horsham 
Flood Risk Assessment and Surface Water Drainage Statement 
 

 

 

TS Wood Consulting 21 0018-B/FRA/V02

 
 

5.4.19 The results of the local detailed hydraulic modelling exercise are presented in Figure 9 (Present 
Day) and Figure 10 (Medium Chance Climate Change). 

Figure 9: TSWC Updated surface water flood map. 

 

Figure 10: TSWC Updated surface water flood map (Medium Chance) Climate Change 
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5.4.20 The updated modelling indicates that the risk of flooding from surface water, for the present-
day and climate change scenarios, at the Site is ‘Low’. 

5.5 Groundwater Flood Risk 

5.5.1 Section 3 of this Report identifies the Site sits on an unproductive bedrock with essentially no 
groundwater. 

5.5.2 Appendix 1 Figure 3B of SFRA2020 identifies areas within the District that are susceptible to 
groundwater flooding.  This mapping identifies that the Site is not located within an area with 
potential for groundwater flooding to occur.  

5.5.3 The potential risk of flooding from groundwater within the Site is ‘Very Low’. 

Historical Groundwater Flooding 

5.5.4 The WSCC LLFA LFRMS Horsham Historic Flood Map does not identify any recorded 
groundwater flooding incidents in Barns Green. 

5.5.5 Groundwater flooding was not raised as a concern by local residents at the Parish Council 
meeting on 08 August 2025. 

5.6 Reservoir and Infrastructure Flood Risk 

5.6.1 There are no reservoirs in the vicinity where failure or overtopping could cause a potential flood 
risk to the Site. 

5.6.2 The risk of flooding from reservoirs is ‘Very Low’. 

5.6.3 The culverted watercourse that flows along the site frontage is fed via culvert inlets from the 
ditch on the northern side of Smugglers’ Lane.  Although there are several catchpits along the 
length of the culvert they are all sealed (no manhole entry) therefore the risk of flooding from 
surcharge is ‘Low’.  In addition, Chapel Road is lower than the Site along its entire length and 
at the southern corner of the Site Chape Road falls quickly towards the Muntham Gill. 

5.6.4 The risk of flooding from the culverted watercourse is ‘Low’. 

5.6.5 There is an existing highway drainage network within Chapel Road.  During the Parish Council 
meeting, it was suggested that the main cause of this flooding to existing properties was a lack 
of ongoing maintenance to the existing highway drainage infrastructure with residents claiming 
that they had to clear the gully’s and drains themselves.  The properties that experience the 
most regular flooding are the Listed Building and the Post Office.  The floor levels of these 
buildings are below the level of the adjacent highway therefore any failure (or lack of 
maintenance) of this network could have a significant impact on existing properties. 

5.6.6 However as stated above, Chapel Road is lower than the Site, therefore the risk of flooding due 
to failing highway infrastructure to the proposed development is ‘Low’. 

5.7 Sewer Flooding 

5.7.1 There are no surface water sewers or foul water sewers within the Site or within Chapel Road. 

5.7.2 Figure 11 (Historic incidents of sewer flooding by postcode)of the SFRA2020 locates the proposed 
development in an area of 4no sewer flooding records from Southern Water. 
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5.10.10 Safe access can be maintained for both vehicles and pedestrians during the 1 in 100-year (plus 
climate change) design storm event. 

5.11 Sequential and Exception Tests 

5.11.1 The NPPF requires all development proposals to apply a sequential, risk-based approach to the 
location of development  – taking into account all sources of flood risk and the current and 
future impacts of climate change – so as to avoid, where possible, flood risk to people and 
property. [NPPF para.172]. 

5.11.2 NPPF para. 174 states the aim of the sequential test is to steer new development to areas with 
the lowest risk of flooding from any source. Development should not be allocated or permitted 
if there are reasonably available sites appropriate for the proposed development in areas with 
a lower risk of flooding. 

5.11.3 The Site is allocated for residential development in the emerging Local Plan (eLP) and although 
adoption of the Plan has stalled and is likely to be withdrawn, a letter from the Head of Strategic 
Planning at HDC dated 03 June 2025 states: 

“….Horsham District Council had identified Land South of Smugglers Lane as a site 
suitable for allocation….in the event that the plan is withdrawn, the evidence base 
supporting that plan (including the site assessment work which concluded the 
Smugglers’ Lane site was suitable for development) would remain valid. This would 
therefore need to be taken into account as part of any consideration of any planning 
application submitted for the site.” 

5.11.4 NPPF Para 180 states that planning applications that come forward on sites allocated in the 
development plan through the sequential test that there is no need for applicants to supply the 
sequential test again. 

5.11.5 A SFRA Update Sequential and Exception Test (CC04b) was undertaken in September 2024 as 
part of the evidence base for the eLP in which the site at Smugglers’ Lane was deemed suitable 
for development. 

5.11.6 Furthermore, the PPG was updated in September 2025 with a key changes to paragraphs  027 
Reference ID: 7-027-20220825 which states: 

“In applying paragraph 175 a proportionate approach should be taken. Where a site-
specific flood risk assessment demonstrates clearly that the proposed layout, design, 
and mitigation measures would ensure that occupiers and users would remain safe 
from current and future surface water flood risk for the lifetime of the development 
(therefore addressing the risks identified e.g. by Environment Agency flood risk 
mapping), without increasing flood risk elsewhere, then the sequential test need not be 
applied.’ 

5.11.7 In accordance with the NPPF (para 175 and para 180) there is no requirement to undertake the 
sequential and exception test for the proposed development. For further information on the 
application of the Sequential Test refer to the Planning Statement by SLR Consulting (SLR 
Project No.: 433.000146.00001). 
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5.12 Climate Change 

5.12.1 The NPPF, and supporting PPG, sets out how the planning system should help minimise  
vulnerability and provide resilience to the impacts of climate change. This includes 
demonstrating how flood risk will be managed now and over the lifetime of development, 
taking climate change into account. 

5.12.2 The PPG advises that climate change allowances should be determined with reference to the 
guidance provided in the EA document ‘Flood Risk Assessment: Climate Change Allowances’ 
(May 2022)16.  The guidance indicates that for residential developments a minimum lifetime of 
100-years should be considered. 

5.12.3 Assessment must be done for both the 1% and 3.3% annual exceedance probability (AEP) events 
for the 2080s epoch (2070 to 2125). 

5.12.4 The proposed development falls within the Adur and Ouse Management Catchment for peak 
river flow and peak rainfall allowances.  

5.12.5 According to the peak rainfall allowances map the upper end allowances for the 2070s epoch 
are 40% and 45% respectively for the 3.33% and 1.0% annual exceedance rainfall events. 

5.12.6 Climate change is anticipated to increase the potential risk from surface water and sewer 
flooding as summer storms become more intense and winter storms more prolonged.  This 
combination is likely to increase the pressure on the existing efficiency of sewer systems, 
thereby reducing their design standard and leading to more frequent localised flooding 
incidents.  Any sewer flooding that may occur could be exacerbated as a result of surface water 
runoff during extreme rainfall events.  

 
16 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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6. SURFACE WATER DRAINAGE 

6.1 National Policy 

6.1.1 New infrastructure, explicitly a site-specific surface water drainage system, will need to be 
constructed to serve the new development.  It is a requirement of the NPPF and PPG that 
Sustainable Drainage Systems (SuDS) are implemented, where feasible, within all major 
developments. 

6.1.2 On 19th June 2025, the Department for Environment, Food and Rural Affairs (DEFRA) released 
the new National Standards for Sustainable Drainage Systems17(NSfSuDS). This marks a 
significant development in drainage policy, with far-reaching implications for developers, 
planners, architects, and consultants involved in land and property development. 

6.1.3 The new ’Standards’ replace the previous Non-Statutory Technical Standards for SuDS (2015) 
requirements centred around peak flow rates and volumes with a new seven national standards 
approach which give greater weight to water quality, amenity, biodiversity and long-term 
maintenance. 

6.1.4 The new (seven) standards are: 

 Standard 1: Runoff Destination 
(discharge must follow the drainage hierarchy); 

 Standard 2: Interception 
(for the management of everyday rainfall); 

 Standard 3: Management of extreme rainfall and flooding; 
 Standard 4: Water Quality 

(proposals must include a robust water quality risk assessment); 
 Standard 5: Amenity 

(SuDS must contribute positively to place making); 
 Standard 6: Biodiversity 

(SuDS should contribute positively to BNG, Local Nature Recovery 
Strategies (LNRS) and habitat connectivity); and, 

 Standard 7: Maintenance 
(SuDS must be designed with long-term operation in mind, 
including maintenance schedules, consideration of failure risks, 
minimal environmental harm, and assurance of structural resilience 
throughout the system’s lifecycle). 

6.1.5 The ‘Standards’ are currently not statutory as they are not enforced via Schedule 3 of the Flood 
and Water Management Act 2010, which has yet to be enacted in England. Without Schedule 
3, SuDS remain non-statutory and potentially ambiguous, relying on interpretation. 

6.1.6 However, the NPPF and PPG expect LPAs and LLFAs to promote sustainable drainage, and these 
new standards are likely to form the basis for LPA requirements and planning approvals. 

 
17 National standards for sustainable drainage systems - GOV.UK 
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6.2 Surface Water Drainage Strategy 

6.2.1 CIRIA Report C753 ‘ The SuDS Manual’ describes the various types of SuDS, their benefits, 
limitations and design considerations with each.  Not all available SuDS components are 
appropriate for all developments due to factors such as ground conditions, available space, site 
levels and landscape/bio-diversity requirements which influence the different methods and 
approaches to drainage design for a particular development. 

6.2.2 Given the specific constraints and ground conditions of the proposed development site the 
following surface water drainage strategy will be implemented across the Site. 

Source Control SuDS 

6.2.3 Water re-use through the use of rainwater harvesting will be utilised across the development.   

6.2.4 Permeable paving with sub-base storage will be utilised for shared access drives and some 
parking areas across the Site.  These SuDS structures provide additional attenuation at source, 
the management of everyday rainfall (interception) through evaporation and water quality 
treatment via biological processes in the sub-base. Furthermore, these structures slow the time 
of concentration into the downstream network. 

6.2.5 Linear bio-retention areas or rain-gardens have become one of the most accepted forms of 
SuDS features in urban areas. Simple to design and install, these interventions significantly assist 
with reducing peak flows into the drainage network, treat run-off water to levels acceptable for 
discharge into groundwater or water courses and bring bio-diversity into the built form of new 
and existing developments.   

Site Control SuDS 

6.2.6 Site control and attenuation will be provided by a detention basin with incorporated wetland 
areas at the inlet and outlet. 

6.2.7 The detention basin is located at the end of the SuDS management train at the lowest point of 
the site to facilitate at surface storage and provide flow control through the attenuation of 
stormwater runoff from the proposed development.  The basin is mixture of dry and 
permanently wet areas for biodiversity enhancement, removal of particulate pollutants and the 
settling of silt before discharging to the de-culverted watercourse that will flow from north to 
south along the site frontage with Chapel Road. 

6.2.8 The bed of the basin will be unlined and is set 200mm below the outlet pipe to provide the 
necessary interception storage. 

6.2.9 The detention basin provides sufficient storage to attenuate all runoff from the proposed 
development for all storms up to and including the 1 in 100-year + climate change including a 
10% allowance for urban creep. 

6.2.10 A plan (TSWC-0018-B-401-D) showing the surface water drainage strategy for the Site is 
presented at Appendix K. 
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6.3 Standard 1: Runoff Destination 

Drainage Hierarchy 

6.3.1 Water is a valuable resource, and priority should be given to the collection of runoff for non-
potable use and reuse on Site (rainwater harvesting) once it has been appropriately treated. 

6.3.2 The destination of any surplus runoff should be prioritised in accordance with ‘Requirement H3 
Part 3’ of the Building Regulations 2010 Approved Document H (2015 Edition), which states: 

“Rainwater from a system provided pursuant to sub-paragraphs (1) and (2) should 
discharge to one of the following listed in order of priority: 

 an adequate soakaway or some adequate infiltration system; or, where this is 
not reasonably practicable, 

 a watercourse; or, where that is not reasonably practicable, 
 a sewer”. 

6.3.3 This guidance is replicated in the PPG (Paragraph 080) which states: 

“Generally, the aim should be to discharge surface water runoff as high up the 
following hierarchy of drainage options as reasonably practicable”. 

6.3.4 The ‘Standards’ state that 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 

Rainwater Harvesting 

6.3.5 As the Site is located within the Sussex North Water Resource Zone, the proposed development 
is required to be water neutral.  As a result, rainwater harvesting tanks will be provided for all 
new properties within the Site.  The calculations and details confirming conformity with HDC 
Policy requirements is set out in the accompanying Water Neutrality Statement.  

Infiltration 

6.3.6 The Site is underlain by Weald Clay and infiltration to discharge surface water runoff will not be 
feasible at this Site. 

Watercourse 

6.3.7 There is a culverted watercourse that follows the eastern boundary of the Site that starts at the 
outlet of the Smugglers’ Lane ditch and discharges in the Muntham Gill approximately 30m 
south of the Site.  In accordance with HDC and WSCC Culvert Policy the development proposals 
include the deculverting of this watercourse and creating a new watercourse within the Site 
boundary. 
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6.3.8 Due to land ownership restrictions, it is only possible to de-culvert the watercourse within land 
owned by the Applicant so approximately 10m upstream and 30m downstream of the Site  will 
remain culverted. 

6.3.9 Following the collection of roof water runoff for non-potable use within the new properties, 
surface water discharge from the Site will be to the deculverted watercourse. 

6.3.10 The proposals clearly follow the hierarchy and are therefore in compliance with Standard 1. 

6.4 Standard 2: Interception 

Requirement 

6.4.1 The management of everyday rainfall, or interception, requires a ‘SuDS approach’ to be applied 
so that at the very least, the first 5mm of rainfall is either collected for use, infiltrated into the 
ground, or else captured, conveyed and stored within SuDS features which then naturally 
absorb or retain runoff with no discharge off the site. 

6.4.2 For the SuDS proposals to be considered compliant for zero runoff for the first 5mm of rainfall, 
80% interception shall be achieved during the summer months and 50% during the winter 
months.  This is delivered across the Site with the following systems. 

Rainwater Harvesting (RWH) Systems 

6.4.3 All roof areas across the Site shall drain to RWH systems design in accordance with BS EN 1694 
(see Water Neutrality Statement) for regular daily demand for non-potable water use, therefore 
runoff from these areas complies with ‘Standard 2’. 

RWH for roof areas contribute 32% (4,452m2) of the impermeable area (14,091.5m2) of the Site. 

The RWH systems comply with Standard 2. 

Permeable Paving Systems 

6.4.4 The preliminary ground investigation concluded that the site is underlain by Weald Clay with 
limited infiltration potential but no groundwater strike.  Therefore, all permeable surfaces, where 
proposed, will not be lined unless isolated springs or areas of perched water are discovered 
during construction. 

6.4.5 In accordance with the ‘Standards’ “all permeable surfaces, whether lined or not, shall be 
assumed to comply provided there is no additional area drained to the permeable pavement.  
Where the permeable surface also drains an adjacent impermeable area, compliance shall be 
assumed for all soil types where the system is unlined if the additional impermeable area is no 
greater than the permeable area. 

6.4.6 Where permeable surfaces are proposed throughout the development, they will also drain some 
additional surface area from hardstanding’s such as paths and patios immediately adjacent to 
the surface.  However, in all cases these areas will only be a small percentage of the permeable 
surface area. 

6.4.7 Roof areas will also discharge through the permeable surface but only as an overflow for the 
RWH systems.  Therefore, for first 5mm calculation purposes the roof area is deemed not to 
contribute to “additional surface area”. 
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Permeable surfaces contribute 10% (1,438m2) of the impermeable area (14,091.5m2) of the Site. 

The permeable surfaces comply with Standard 2. 

Bio-retention Rain Garden (BRG) Systems 

6.4.8 Areas of the development drained to unlined bioretention features shall be assumed to comply 
where the impermeable surface area is up to 5 times the vegetated surface area of the 
bioretention component receiving the runoff. 

BRG (drainage area) contributes 17% (2,643m2) of the impermeable area (14091.5m2) of the Site. 

In order to comply with Standard 2, 529m2 (2,643m2/5) of bio-retention rain garden will be provided 
throughout the development. 

The BRG systems comply with Standard 2. 

Detention Basin 

6.4.9 The remaining impermeable areas of the development will drain directly to the detention basin.  
The detention basin has been designed with a flat unlined base with no provision for routing of 
low flows directly to the outlet (low flow channel). The detention basin shall be assumed to 
comply with the standard where the drained impermeable surface area is up to 5 times the 
vegetated detention basin surface area receiving the runoff for any soil type. 

In order to achieve an 80% interception compliance of 11,273m2 (14,091.5m2 x 0.8), interception for an 
additional 2,740m2 of the remaining 5,559m2 impermeable area needs to be provided within the 
detention basin. 

In order to comply with Standard 2, 548m2 (2,740m2/5) minimum vegetated surface area within the 
base of the Detention Basin below the level of the outlet is required. 

The Detention Basin provides 615m2 of flat vegetated surface area below the level of the outlet. 

The Detention Basin complies with Standard 2 

6.5 Standard 3: Management of extreme rainfall and flooding 

Requirement 

6.5.1 As set out in Section 5.2, a SuDS strategy is proposed to address the management of extreme 
rainfall which includes an allowance for climate change and urban creep. 

6.5.2 As the strategy proposes to discharge to an above ground surface water body the surface water 
runoff (rate and volume) for the 1% annual exceedance probability (AEP) event including a 45% 
allowance for climate change and 10% allowance for urban creep shall be controlled to the 1 in 
1-year greenfield runoff rate to ensure that runoff from the development does not increase 
flood risk elsewhere. 

6.5.3 Furthermore, the system has been designed not to flood for all storms up to and including the 
1% AEP event including a 45% allowance for climate change and 10% allowance for urban creep. 

6.5.4 The risks (both on and off the development) associated with flooding from the surface water 
drainage system for exceedance events greater than the 1% AEP event shall be appropriately 
managed. 
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6.5.9 Causeway Flow v.15 was used to preliminary estimate the required storage volume for the whole 
site using FEH22 rainfall data, an impermeable area of 1.409 ha and an allowable discharge rate 
of 10.5 l/s.  The estimated storage volume was between 1,231m3 and 1,617m3. 

6.5.10 In order to maintain an operational freeboard of 300mm, the attenuation basin shown on the 
drainage strategy drawing (TSWC-0018-B-401-D) (Appendix K) provides 1,233m3 of storage 
with a freeboard of 300mm and a maximum storage volume (STVOLmax) of 1,586m3. 

6.5.11 Additional storage is provided through the use of permeable pavements for driveways and 
parking courts dispersed throughout the development.  Only the shared permeable surfaces 
have been used within the calculations as these areas will be operated and maintained by the 
appointed management company. 

Development Runoff 

6.5.12 To provide betterment and a reduction in flood risk to the downstream network it was agreed 
with WSCC LLFA, during initial pre-app discussions, that a development discharge rate restricted 
to the greenfield QBAR runoff rate (7.5l/s/ha) for all storms up to and including the 1 in 100-
year event including a 45% allowance for climate change. 

6.5.13 The total impermeable area of the proposed development is 1.384ha as illustrated on drawing 
TSWC-0018-402-A-Impermeable Site Areas, presented as Appendix M. 

6.5.14 The maximum allowable discharge rate for all storm events is 10.5 l/s. 

Surface Water Strategy and Design Calculations 

6.5.15 Detailed drainage calculations presented as Appendix N demonstrate that the proposed 
drainage strategy has been designed to safely manage the runoff from the development for all 
storms up to and including the 1%AEP climate change event plus an additional 10% allowance 
for urban creep. 

6.5.16 The maximum water level in the attenuation basin for the 1%AEP climate change event 
(including 10% allowance for urban creep) is 32.565m AOD. 

6.5.17 The attached calculations demonstrate that the surface water network has no flooding for the 
3.33% AEP including a 40% allowance for climate change. 

6.5.18 There is a small volume of flooding (4.27m3)at manhole S50 for the 1% AEP climate change 
event. Any water that does spill from this manhole during an exceedance event will naturally 
flow towards the bio-retention rain garden immediately to the south. 

Designing for Exceedance 

6.5.19 Short high intensity rainfall events have the potential to overwhelm traditional pipe-based 
drainage systems for brief periods, whereas SuDS tend to have longer-duration critical storm 
events.  In all cases, there will be rainfall that exceeds the design event and that have the 
potential to cause flooding at points within the drainage system. 

6.5.20 Particular attention has been made to the location of at surface SuDS features, within the 
development so that any exceedance flows resulting from rainfall in excess of a 1% AEP plus 
45% climate change event will be managed effectively by diverting these flows along 
exceedance routes through the development to minimise the risks to people and property.  
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6.5.21 For exceedance runoff greater than the design storm event, levels across the site have been 
designed to convey runoff across the surface towards the attenuation basin and deculverted 
watercourse adjacent to Chapel Road. 

6.5.22 A plan (TSWC-0018-403-A) showing the proposed exceedance routing across the Site is 
presented at Appendix O. 

6.5.23 Taking the foregoing into account, it has been clearly demonstrated that the proposals are in 
compliance with Standard 3. 

6.6 Standard 4: Water Quality 

Requirement 

6.6.1 To protect the water quality of receiving surface water bodies, or in the case of this proposed 
development, groundwater (both now and in the future), runoff from new developments should 
be of an acceptable quality. 

6.6.2 According to CIRIA C753: ‘The SuDS Manual’ (C753), the requirement for groundwater pollution 
risk management needs to be considered for all scales of runoff from the proposed 
development including the interception of runoff (storing runoff in the upper soil layers of SuDS 
components from where small amounts of water may infiltrate but where the component is 
designed as a storage or conveyance system rather than an infiltration system) and the 
infiltration of significant volumes of water into the ground. 

6.6.3 In the UK the majority of all rainfall events are less than 5mm in depth, therefore preventing 
direct discharge to groundwater from these events is very significant in terms of both 
hydrogeological and pollution impact reduction to the receiving groundwater. According to 
C753 the first 5mm of rainfall is known as the ‘first flush’ and generally has a higher pollutant 
load than subsequent runoff. This flow should be contained within the site through provision 
of source control SuDS. 

6.6.4 There is a large variability in the level of pollutants in urban runoff. Un-trafficked areas are 
usually the least contaminated, with levels of contamination tending to rise with traffic 
intensities and higher risk of spillages. The size and number of treatment stages required within 
the SuDS management train is based on the level of pollution entering the system. 

6.6.5 Table 4.3 C753 indicates that residential roofs of small and medium residential developments 
have a ‘Very Low’ pollution hazard level, and the only requirement to discharge such flows to 
the surface waters is the removal of gross solids and sediments. 

6.6.6 In the case of neighbourhood streets (individual property driveways, residential carparks, low 
traffic roads) the pollution hazard level is identified as ‘Low’.  Therefore, the Simple Index 
Approach to water quality management control should be applied. 

6.6.7 The pollution hazard indices for the Site, as stated by C753, are presented in Table 8. 

 





Barns Green, Horsham 
Flood Risk Assessment and Surface Water Drainage Statement 
 

 

 

TS Wood Consulting 37 0018-B/FRA/V02

 
 

6.6.12 For this Site, the detention basin alone provides sufficient mitigation for any potential pollution 
hazards associated with the development.  The inclusion of permeable paving and bio-retention 
areas helps to treat any pollution risk at source. 

6.7 Standard 5: Amenity 

6.7.1 In accordance with the new Standards, the designed SuDS system aims to have a positive visual 
impact on the proposed development aiming to enhance the Sites amenity value wherever 
possible.  All vegetated SuDS should be located in public open spaces with specific attention 
given to their visual impact and public acceptability. 

6.8 Standard 6: Bio-diversity 

6.8.1 The SuDS strategy and deculverting of the watercourse has been designed and developed 
alongside input from Ecologist and Landscape Architects so that the proposals enhance 
existing, and provide new, habitats within the Site wherever possible. 

6.9 Standard 7: Design for Construction, Operation, Maintenance, Decommissioning 
and Structural Integrity. 

6.9.1 The surface water drainage and SuDS systems have been designed in accordance with C753 
The SuDS Manual and any specific requirements of HDC, WSCC and Southern Water in order 
to comply with the Construction (Design and Management) Regulations 2015. 

Maintenance 

6.9.2 The long-term management of surface water drainage assets including SuDS, is essential to 
ensure they continue to function to the required design standard.   

6.9.3 To ensure the designed systems continue to work effectively, a management and maintenance 
schedule (indicating with whom any responsibilities lie) is  required, by HDC, as part of an 
application. 

6.9.4 It is currently expected that all surface water and SuDS systems will remain private, albeit that 
the systems have been designed to adoptable standards should they be offered for adoption 
during the Reserved Matters stage. 

6.9.5 A Management Company (Manco) will be appointed to manage all public spaces including the 
surface water drainage and SuDS components of the scheme in perpetuity. 

6.9.6 Once the decision on adoption has been finalised a SuDS Operation Manual and Maintenance 
Schedule will be provided as part of the RM application and will be based on the maintenance 
requirements presented as Appendix P. 

  



Barns Green, Horsham 
Flood Risk Assessment and Surface Water Drainage Statement 
 

 

 

TS Wood Consulting 38 0018-B/FRA/V02

 
 

7. CONCLUSION 

7.1 Flood Risk 

7.1.1 This Flood Risk Assessment supports a Full Application for a 'Proposed development of 68 
dwellings with vehicular and pedestrian accesses, public open space, hard and soft landscaping 
and associated works including supporting foul and surface water drainage works and works to 
existing culverted watercourse on site'. 

7.1.2 The Site is located on land to the South of Smugglers’ Lane, Barns Green, Horsham. 

7.1.3 The Site is located entirely located within in Flood Zone 1 and at ‘Low’ to ‘Very Low’ risk of 
flooding from all sources and therefore the Site is suitable for the proposed development. 

7.1.4 The Site is allocated for residential development in the emerging Local Plan and although 
adoption of the Plan has stalled and is likely to be withdrawn, the Head of Strategic Planning at 
HDC has confirmed that in the event that the plan is withdrawn, the evidence base supporting 
that plan (including the site assessment work which concluded the Smugglers’ Lane site was 
suitable for development) would remain valid. 

7.1.5 Therefore, in accordance with the NPPF Para 180 there is no requirement to undertake the 
sequential and exception test again for the proposed development. 

7.1.6 This site-specific flood risk assessment demonstrates clearly that the proposed layout, design, 
and mitigation measures would ensure that occupiers and users would remain safe from current 
and future surface water flood risk for the lifetime of the development without increasing flood 
risk elsewhere. 

7.1.7 Therefore, in accordance with the NPPF Para 175 the sequential test need not be applied. 

7.2 Surface Water Drainage and SuDS 

7.2.1 To ensure that the development does not have any adverse impacts offsite and does not 
increase flood risk elsewhere surface water runoff will be sustainably managed and disposed of 
through a comprehensive SuDS drainage system that has been designed in accordance with 
the seven ‘Standards’ of the new National Standards for Sustainable Drainage Systems (SuDS). 

7.2.2 Proposed development runoff rate is restricted to the equivalent QBAR rate for the greenfield 
site (10.5 l/s). 

7.2.3 The proposed development runoff volume is less than the existing greenfield runoff volume for 
the 1 in 100-year 360min WP storm. 

7.2.4 The proposals comply with all seven standards of the new National Standards for SuDS. 
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schedule of accommodation
Rev U

Plot No. House Type House Name Ref Type Tenure Area ft² Area m² Parking
1 4 Bed House Faverwood L474 D Private 1,704 158.3 2.7
2 3 Bed House Haywood L454 D Private 1,130 105.0 2.2
3 3 Bed House Haywood L454 D Private 1,130 105.0 2.2
4 2 Bed House Denton L356 SD Private 907 84.3 1.7
5 2 Bed House Denton L356 SD Private 907 84.3 1.7
6 4 Bed House Faverwood L474 D Private 1,704 158.3 2.7
7 3 Bed House Braxton L361 D Private 996 92.5 2.2
8 3 Bed House Chilton L360 SD Private 997 92.6 2.2
9 3 Bed House Whitton L358 SD Private 947 88.0 2.2

10 2 Bed House Denton L356 EOT Private 907 84.3 1.7
11 2 Bed House Denton L356 MT Private 907 84.3 1.7
12 2 Bed House Denton L356 EOT Private 907 84.3 1.7
13 3 Bed House Whitton L358 SD Private 947 88.0 2.2
14 3 Bed House Whitton L358 SD Private 947 88.0 2.2
15 1 Bed House Richmont L250 EOT Private 625 58.1 1.7
16 1 Bed House Richmont L250 MT Private 625 58.1 1.7
17 1 Bed House Richmont L250 EOT Private 625 58.1 1.7
18 4 Bed House Crosswood L472 D Private 1,500 139.4 2.7
19 4 Bed House Crosswood L472 D Private 1,500 139.4 2.7
20 4 Bed House Beauwood L467 D Private 1,379 128.1 2.7
21 4 Bed House Briarwood L470 D Private 1,419 131.8 2.7
22 4 Bed House Beauwood L467 D Private 1,379 128.1 2.7
23 2 Bed House Baymont - EOT Sh Ownership 850 79.0 1.7
24 2 Bed House Baymont - MT Sh Ownership 850 79.0 1.7
25 2 Bed House Baymont - EOT Sh Ownership 850 79.0 1.7
26 3 Bed House Chilton L360 SD Private 997 92.6 2.2
27 3 Bed House Whitton L358 SD Private 947 88.0 2.2
28 3 Bed House Haywood L454 D Private 1,130 105.0 2.2
29 2 Bed House Denton L356 SD Private 907 84.3 1.7
30 2 Bed House Denton L356 SD Private 907 84.3 1.7
31 3 Bed House Braxton L361 D Private 996 92.5 2.2
32 2b Maisonette Maisonette MAI1 - Affordable 655 60.9 1.7
33 2b Maisonette Maisonette MAI1 - Affordable 655 60.9 1.7
34 2b Maisonette Maisonette MAI2 - Affordable 777 72.2 1.7
35 2b Maisonette Maisonette MAI2 - Affordable 777 72.2 1.7
36 1 Bed House Hasting AL11 SD Affordable 609 56.6 1.5
37 1 Bed House Hasting AL11 SD Affordable 609 56.6 1.5
38 2 Bed House Baymont - SD Affordable 850 79.0 1.7
39 3 Bed House Lockton - SD Affordable 1,001 93.0 2.2
40 3 Bed House Lockton - SD Affordable 1,001 93.0 2.2
41 3 Bed House Braxton L361 D Private 996 92.5 2.2
42 5 Bed House Homesford L552 D Private 1,568 145.7 2.7
43 4 Bed House Briarwood L470 D Private 1,419 131.8 2.7
44 4 Bed House Briarwood L470 D Private 1,419 131.8 2.7

Date: 31/03/26

Project Ref: 24088Project Title:  Barns Green, Horsham

Client:  Miller Homes
Drawing Ref: P101AC
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schedule of accommodation
Rev U

Plot No. House Type House Name Ref Type Tenure Area ft² Area m² Parking

Date: 31/03/26

Project Ref: 24088Project Title:  Barns Green, Horsham

Client:  Miller Homes
Drawing Ref: P101AC

45 5 Bed House Grayford L554 D Private 1,780 165.4 2.7
46 4 Bed House Faverwood L474 D Private 1,704 158.3 2.7
47 2 Bed House Denton L356 SD Private 907 84.3 1.7
48 2 Bed House Denton L356 SD Private 907 84.3 1.7
49 3 Bed House Lockton - SD Affordable 1,001 93.0 2.2
50 3 Bed House Lockton - SD Affordable 1,001 93.0 2.2
51 2 Bed House Baymont - SD Sh Ownership 850 79.0 1.7
52 2 Bed House Baymont - SD Sh Ownership 850 79.0 1.7
53 4 Bed House Briarwood L470 D Private 1,419 131.8 2.7
54 3 Bed House Braxton L361 D Private 996 92.5 2.2
55 3 Bed House Haywood L454 D Private 1,130 105.0 2.2
56 3 Bed House Lockton - SD Sh Ownership 1,001 93.0 2.2
57 3 Bed House Lockton - SD Sh Ownership 1,001 93.0 2.2
58 4 Bed House Torwood - SD Sh Ownership 1,143 106.2 2.7
59 4 Bed House Torwood - SD Affordable 1,143 106.2 2.7
60 2 Bed House Baymont - EOT Affordable 850 79.0 1.7
61 2 Bed House Baymont - EOT Affordable 850 79.0 1.7
62 3 Bed House Lockton - SD Affordable 1,001 93.0 1.7
63 3 Bed House Lockton - SD Affordable 1,001 93.0 1.7
64 3 Bed House Whitton L358 SD Private 947 88.0 2.2
65 3 Bed House Whitton L358 SD Private 947 88.0 2.2
66 4 Bed House Beauwood L467 D Private 1,379 128.1 2.7
67 3 Bed House Haywood L454 D Private 1,130 105.0 2.2
68 3 Bed House Haywood L454 D Private 1,130 105.0 2.2

Total 70,927 6,484.3 143

14
157

All figures are approximate and have been calculated in accordance with the description of Net Sales Area (NSA) on page 32 of the RICS 

guidance note Code of Measuring Practice 6th Edition, May 2015 (republished January 2018). Figures relate to the current stage of the 

project and any development decisions to be made on the basis of this information should include due allowance for the increases and 

decreases inherent in the design and building processes.

Total
Visitor parking
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Rev U

House Type House Name Reference Area ft² No. units Total Area ft²
1 Bed House Hasting AL11 609 2 1,218

2b Maisonette Maisonette MAI1 655 2 1,310

2b Maisonette Maisonette MAI2 777 2 1,554

2 Bed House Baymont - 850 3 2,550

3 Bed House Lockton - 1,001 6 6,006

4 Bed House Torwood - 1,143 1 1,143
16 13,781

House Type House Name Reference Area ft² No. units Total Area ft²

2 Bed House Baymont - 850 5 4,250
3 Bed House Lockton - 1001 2 2,002

4 Bed House Torwood - 1,143 1 1,143
8 7,395

House Type House Name Reference Area ft² No. units Total Area ft²
1 Bed House Richmont L250 625 3 1,875

2 Bed House Denton L356 907 9 8,163

3 Bed House Whitton L358 947 6 5,682

3 Bed House Chilton L360 997 2 1,994

3 Bed House Braxton L361 996 4 3,984

3 Bed House Haywood L459 1,130 6 6,780

4 Bed House Beauwood L467 1,379 3 4,137

4 Bed House Briarwood L470 1,419 4 5,676

4 Bed House Crosswood L472 1,500 2 3,000

5 Bed House Homesford L552 1,568 1 1,568
4 Bed House Faverwood L474 1,704 3 5,112
5 Bed House Grayford L554 1,780 1 1,780

44 49,751
 Total 68 70,927

All figures are approximate and have been calculated in accordance with the description of Net Sales Area (NSA) on page 32 of the RICS guidance note 

Code of Measuring Practice 6th Edition, May 2015 (republished January 2018). Figures relate to the current stage of the project and any development 

decisions to be made on the basis of this information should include due allowance for the increases and decreases inherent in the design and building 

processes.

Date: 31/03/26

Project Ref: 24088

Client:  Miller Homes

Project Title:  Barns Green, Horsham

Affordable Summary

Private Summary

Drawing Ref: P101AC

Shared Ownership Sumary
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APPENDIX A: Conditions and 
Limitations 



 

 

The ground is a product of continuing natural and artificial processes. As a result, the ground will exhibit a variety 
of characteristics that vary from place to place across a site, and also with time. Whilst a ground investigation 
will mitigate to a greater or lesser degree against the resulting risk from variation, the risks cannot be eliminated. 
 
The report has been prepared on the basis of information, data and materials which were available at the time 
of writing.  Accordingly any conclusions, opinions or judgements made in the report should not be regarded as 
definitive or relied upon to the exclusion of other information, opinions and judgements. 
 
The investigation, interpretations, and recommendations given in this report were prepared for the sole benefit 
of the client in accordance with their brief; as such these do not necessarily address all aspects of ground 
behaviour at the site. No liability is accepted for any reliance placed on it by others unless specifically agreed in 
writing. 
 
Any decisions made by you, or by any organisation, agency or person who has read, received or been provided 
with information contained in the report (“you” or “the Recipient”) are decisions of the Recipient and we will 

not make, or be deemed to make, any decisions on behalf of any Recipient. We will not be liable for the 
consequences of any such decisions. 
 
Current regulations and good practice were used in the preparation of this report. An appropriately qualified 
person must review the recommendations given in this report at the time of preparation of the scheme design 
to ensure that any recommendations given remain valid in light of changes in regulation and practice, or 
additional information obtained regarding the site. 
 
Any Recipient must take into account any other factors apart from the Report of which they and their experts 
and advisers are or should be aware. The information, data, conclusions, opinions and judgements set out in the 
report may relate to certain contexts and may not be suitable in other contexts. It is your responsibility to ensure 
that you do not use the information we provide in the wrong context. 
 
This report is based on readily available geological records, the recorded physical investigation, the strata 
observed in the works, together with the results of completed site and laboratory tests. Whilst skill and care has 
been taken to interpret these conditions likely between or below investigation points, the possibility of other 
characteristics not revealed cannot be discounted, for which no liability can be accepted. The impact of our 
assessment on other aspects of the development required evaluation by other involved parties. 
 
The opinions expressed cannot be absolute due to the limitations of time and resources within the context of 
the agreed brief and the possibility of unrecorded previous in ground activities. The ground conditions have 
been sampled or monitored in recorded locations and tests for some of the more common chemicals generally 
expected. Other concentrations of types of chemicals may exist. It was not part of the scope of this report to 
comment on environment/contaminated land considerations. 
 
The conclusions and recommendations relate to Land south-west of Smugglers Lane, Barn Green, West Sussex 
RH13 0PS. 
 
Trial hole is a generic term used to describe a method of direct investigation. The term trial pit, borehole or 
window sampler borehole implies the specific technique used to produce a trial hole. 



 

 

 
The depth to roots and/or of desiccation may vary from that found during the investigation.  The client is 
responsible for establishing the depth to roots and/or of desiccation on a plot-by-plot basis prior to the 
construction of foundations. Where trees are mentioned in the text this means existing trees, recently removed 
trees (approximately 15 years to full recovery on cohesive soils) and those planned as part of the site 
landscaping. 
 
Ownership of copyright of all printed material including reports, laboratory test results, trial pit and borehole 
log sheets, including drillers log sheets, remain with Ground and Water Limited.  Licence is for the sole use of 
the client and may not be assigned, transferred or given to a third party. 
 
Only our client may rely on this report and should this report or any information contained in it be provided to 
any third party we accept no responsibility to the third party for the contents of this report save to the extent 
expressly outlined by us in writing in a reliance letter addressed from us to the third party. 
 
Recipients are not permitted to publish this report outside of their organisation without our express written 
consent. 
 
The aim of the investigation was understood to be to supply the client and their designers with information 
regarding the ground conditions underlying the site to assist them in preparing an appropriate scheme for 
development. 
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TECHNICAL GLOSSARY 

The list of possible definitions within the report may be seen below. Please note that some definitions may not 
be relevant to this report. 

HYDROGEOLOGY: 
A Principal Aquifer is a layer 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.  In most cases, principal aquifers are aquifers previously designated as major aquifer. 

Secondary (A) Aquifers consist of deposits with 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. These are 
generally aquifers formerly classified as Minor Aquifers. 

Secondary (B) Aquifers consist of deposits with predominantly lower permeability layers with may stoke and 
yield limited amounts of groundwater due to localised features such as fissures, think permeable horizons and 
weathering. These are generally the water-bearing parts of the former non-aquifers. 

Secondary Aquifers (Undifferentiated) are assigned in cases where it has not been possible to attribute either 
category A or B to a rock type.  In most cases, this means that the layer in question has previously been 
designated as both a minor aquifer and non-aquifer in different locations due to the variable characteristics of 
the rock type. 

Unproductive Strata are rock layers with low permeability that have negligible significance for water supply or 
river base flow. These were formerly classified as non-aquifers. 

FLOOD ZONES: 
Environment Agency Flood Zone 2, defined as; land having between a 1 in 100 and 1 in 1,000 annual probability 
of river flooding; or land having between a 1 in 200 and 1 in 1,000 annual probability of sea flooding. 

Environment Agency Flood Zone 3 shows the extent of a river flood with a 1 in 100 (1%0 or greater chance of 
occurring in any year or a sea flood with a 1 in 200 (0.5%) or greater chance of occurring in any year. 

Environment Agency Flood Zone 3 area that benefits from flood defences, defined as; land and property in this 
flood zone would have a high probability of flooding without the local flood defences. These protect the area 
against a river flood with a 1% chance of happening each year, or a flood from the sea with a 0.5% chance of 
happening each year. 

GROUNDWATER SOURCE PROTECTION ZONES (SPZS): 
Inner Zone (SPZ1): This zone is 50 day travel time of pollutant to source with a 50 metres default minimum 
radius. 



 

 

Outer Zone (SPZ2): This zone is 400 day travel time of pollutant to source. This has a 250 or 500 metres minimum 
radius around the source depending on the amount of water taken. 

Total Catchment (SPZ3): This is the area around a supply source within which all the groundwater ends up at 
the abstraction point. This is the point from where the water is taken. This could extend some distance from the 
source point. 

Zone of Special Interest (SPZ4): This zone is where local conditions require additional protection. 

IN-SITU STRENGTH GEOTECHNICAL TESTING: 
Windowless Sample and/or Cable Percussion and/or Rotary Boreholes provide samples of the ground for 
assessment but they do not give any engineering data. The standard penetration test (SPT) is an in-situ dynamic 
penetration test designed to provide information on the geotechnical engineering properties of soil. The test 
uses a thick-walled sample tube, with an outside diameter of 50mm and an inside diameter of 35mm, and a 
length of around 650mm. This is driven into the ground at the bottom of a borehole by blows from a slide 
hammer with a weight of 63.5kg falling through a distance of 760mm. The sample tube is driven 150mm into 
the ground and then the number of blows needed for the tube to penetrate each 75mm up to a depth of 450mm 
is recorded. The sum of the number of blows is termed the "standard penetration resistance" or the "N-value". 

Dynamic Probing involves the driving of a metal cone into the ground via a series of steel rods. These rods are 
driven from the surface by a hammer system that lifts and drops a 63.5kg (SHDP) hammer onto the top of the 
rods through a set height, thus ensuring a consistent energy input. The number of hammer blows that are 
required to drive the cone down by each 100mm increment are recorded. These blow counts then provide a 
comparative assessment from which correlations have been published, based on dynamic energy, which permits 
engineering parameters to be generated. (The Dynamic Probe ‘Super Heavy’ (SHDP) Tests were conducted in 

accordance with BS 1377; 1990; Part 9, Clause 3.2). 
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APPENDIX E: Trial Hole Logs 



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.60

3.90

5.00

Level
(m) Legend Stratum Description

TOPSOIL: Brown sandy gravelly silty CLAY. Sand 
was fine. Gravel was fine to coarse, sub-angular to 
sub-rounded flint.

WEALD CLAY FORMATION: Brown/orange/grey 
silty CLAY.

WEALD CLAY FORMATION: Brown/orange/grey 
mottled CLAYSTONE. Desiccated

End of Borehole at 5.000m

1

2

3

4

5

6

7

8

9

10

1.00 SPT N=10 (2,2/2,3,2,3)

2.00 SPT N=13 (3,3/3,3,3,4)

3.00 SPT N=24 (3,4/7,7,5,5)

4.00 SPT N=29 (6,5/6,6,8,9)

5.00 SPT N=56 
(9,9/13,14,14,15)

Percussion Drilling Log
Project Name: Land south-west of Smugglers 
Lane, Barn Green Client: Miller Homes Limited Date: 30/08/2024

Location: Horsham, West Sussex RH13 0PS Contractor: 

Project No. : GWPR6192 Crew Name: Drilling Equipment: 

Borehole Number Hole Type Level Logged By Scale Page Number
WS1 WLS 1:50 Sheet 1 of 1

Remarks
Fresh roots noted to 0.80m bgl. No groundwater encountered.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.30

2.40

4.00

Level
(m) Legend Stratum Description

TOPSOIL: Brown sandy gravelly silty CLAY. Sand 
was fine. Gravel was fine to coarse, sub-angular to 
sub-rounded flint.
WEALD CLAY FORMATION: Brown/orange/grey 
silty CLAY.

WEALD CLAY FORMATION: Brown/orange/grey 
mottled CLAYSTONE. Desiccated

End of Borehole at 4.000m

1

2

3

4

5

6

7

8

9

10

1.00 SPT N=15 (1,2/3,4,4,4)

2.00 SPT N=20 (4,5/5,4,5,6)

3.00 SPT N=22 (5,5/5,5,6,6)

4.00 SPT 46 (10,14/46 for 
150mm)

Percussion Drilling Log
Project Name: Land south-west of Smugglers 
Lane, Barn Green Client: Miller Homes Limited Date: 30/08/2024

Location: Horsham, West Sussex RH13 0PS Contractor: 

Project No. : GWPR6192 Crew Name: Drilling Equipment: 

Borehole Number Hole Type Level Logged By Scale Page Number
WS2 WLS 1:50 Sheet 1 of 1

Remarks
Fresh roots noted to 1.00m bgl. No groundwater encountered. Refused on claystone. Dynamic probing (DP2) was undertaken from 
4.00m bgl.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Depth
(m)

1

2

3

4

Blows/100mm

9

10

10

11

11

15

19

19

19

22

Torque
(Nm)

Probe Log
Probe No

DP2
Sheet 1 of 1

Project Name: Land south-west of Smugglers 
Lane, Barn Green

Project No.
GWPR6192

Co-ords: Hole Type
DP

Location: Horsham, West Sussex RH13 0PS Level: Scale
1:25

Client: Miller Homes Limited Dates: Logged By

Remarks: Fall Height
Hammer Wt
Probe Type

Cone Base Diameter

Final Depth
DPSH-B

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.20

3.50

Level
(m) Legend Stratum Description

TOPSOIL: Brown sandy gravelly silty CLAY. Sand 
was fine. Gravel was fine to coarse, sub-angular to 
sub-rounded flint.
WEALD CLAY FORMATION: Brown/orange/grey 
silty CLAY.

End of Borehole at 3.500m

1

2

3

4

5

6

7

8

9

10

1.00 SPT N=8 (1,0/2,2,2,2)

2.00 SPT N=17 (1,2/4,4,4,5)

3.00 SPT N=31 (4,6/6,8,8,9)

3.50 SPT 48 (14,14/48 for 
150mm)

Percussion Drilling Log
Project Name: Land south-west of Smugglers 
Lane, Barn Green Client: Miller Homes Limited Date: 30/08/2024

Location: Horsham, West Sussex RH13 0PS Contractor: 

Project No. : GWPR6192 Crew Name: Drilling Equipment: 

Borehole Number Hole Type Level Logged By Scale Page Number
WS3 WLS 1:50 Sheet 1 of 1

Remarks
Fresh roots noted to 0.80m bgl. No groundwater encountered. Refused on claystone. Dynamic probing (DP3) was undertaken from 
3.50m bgl.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Depth
(m)

1

2

3

4

Blows/100mm

19

32

30

44

55

57

Torque
(Nm)

Probe Log
Probe No

DP3
Sheet 1 of 1

Project Name: Land south-west of Smugglers 
Lane, Barn Green

Project No.
GWPR6192

Co-ords: Hole Type
DP

Location: Horsham, West Sussex RH13 0PS Level: Scale
1:25

Client: Miller Homes Limited Dates: Logged By

Remarks: Fall Height
Hammer Wt
Probe Type

Cone Base Diameter

Final Depth
DPSH-B

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.40

3.50

5.00

Level
(m) Legend Stratum Description

TOPSOIL: Brown sandy gravelly silty CLAY. Sand 
was fine. Gravel was fine to coarse, sub-angular to 
sub-rounded flint.
WEALD CLAY FORMATION: Brown/orange/grey 
silty CLAY.

WEALD CLAY FORMATION: Brown/orange/grey 
mottled CLAYSTONE. Desiccated

End of Borehole at 5.000m

1

2

3

4

5

6

7

8

9

10

1.00 SPT N=9 (2,2/2,2,2,3)

2.00 SPT N=14 (2,3/3,3,4,4)

3.00 SPT N=22 (5,6/5,5,6,6)

4.00 SPT N=33 (5,6/6,7,9,11)

5.00 SPT N=98 
(10,16/20,20,29,29)

Percussion Drilling Log
Project Name: Land south-west of Smugglers 
Lane, Barn Green Client: Miller Homes Limited Date: 30/08/2024

Location: Horsham, West Sussex RH13 0PS Contractor: 

Project No. : GWPR6192 Crew Name: Drilling Equipment: 

Borehole Number Hole Type Level Logged By Scale Page Number
WS4 WLS 1:50 Sheet 1 of 1

Remarks
Fresh roots noted to 0.80m bgl. No groundwater encountered.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.30

3.60

4.00

Level
(m) Legend Stratum Description

TOPSOIL: Brown sandy gravelly silty CLAY. Sand 
was fine. Gravel was fine to coarse, sub-angular to 
sub-rounded flint.
WEALD CLAY FORMATION: Brown/orange/grey 
silty CLAY.

WEALD CLAY FORMATION: Brown/orange/grey 
mottled CLAYSTONE. Desiccated

End of Borehole at 4.000m

1

2

3

4

5

6

7

8

9

10

1.00 SPT N=10 (2,2/2,2,3,3)

2.00 SPT N=14 (2,3/3,4,3,4)

3.00 SPT 57 (10,10/57 for 
225mm)

Percussion Drilling Log
Project Name: Land south-west of Smugglers 
Lane, Barn Green Client: Miller Homes Limited Date: 30/08/2024

Location: Horsham, West Sussex RH13 0PS Contractor: 

Project No. : GWPR6192 Crew Name: Drilling Equipment: 

Borehole Number Hole Type Level Logged By Scale Page Number
WS5 WLS 1:50 Sheet 1 of 1

Remarks
Fresh roots noted to 1.00m bgl. No groundwater encountered. Refused on claystone. Dynamic probing (DP5) was undertaken from 
4.00m bgl.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Depth
(m)

1

2

3

4

Blows/100mm

13

27

29

30

30

41

50

51

51

Torque
(Nm)

Probe Log
Probe No

DP5
Sheet 1 of 1

Project Name: Land south-west of Smugglers 
Lane, Barn Green

Project No.
GWPR6192

Co-ords: Hole Type
DP

Location: Horsham, West Sussex RH13 0PS Level: Scale
1:25

Client: Miller Homes Limited Dates: Logged By

Remarks: Fall Height
Hammer Wt
Probe Type

Cone Base Diameter

Final Depth
DPSH-B

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
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Miller Homes & Miller Developments 

REPORT OF SURVEY 
 

Project: Barns Green Channel Survey 

Watercourses:  Muntham Gill 

Type of Survey:               Channel Survey 

Solum Job No:      14639 

Client Name Job No:               Unknown 

Date of Survey:   July 2025 
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To:  Miller Homes 

 Unit 3 

 Faraday Office Park 

 Rankine Road 

 Basingstoke 

 RG24 8QB  

 

From: Solum Surveying Ltd  

 The Old Stables, 

 Pines Courtyard, 

 Stone, 

 Berkeley, 

 GL13 9LE 

 

Date of Survey: July 2025 
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Report of Survey 
 

1.0 Scope 
 

1.1 Solum Surveying was instructed by Miller Homes to undertake the survey of 

thirteen open channel cross sections and 8 structure cross sections (U/S & D/S 

face of each structure) of the Muntham Gill in Barns Green, Horsham. Open 

channel cross sections are to be surveyed from fence to fence, or from crest 

to crest where access is an issue. Structure cross sections will extend 5m out 

of bank on each side. Deliverables will be cross sections, long section and 

location plan drawings as well as flood modeller and a photo schedule. The 

cross sections are to be surveyed at the locations on the plan (shown below) 

but may be moved depending on access.  

 

1.2 The survey areas are shown below in Figure 1 . 

 

 

 

 

 

 

 

 

 

 

Fig.1 – Cross section survey locations on Muntham Gill, Barns Green. 

 

1.3 All survey works were carried out in accordance with the Environment Agency 

Specification V5.0 for channel surveys. 
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2.0         Survey Control  

2.1 One new E6 grade control station, E6-1, has been installed for future reference. 

The control was established using dual frequency Global Navigation Satellite 

System (GNSS) survey grade equipment to the latest Environment Agency (EA) 

specification V5.00. All processing has been undertaken using the OSTN15 and 

OSGM15 transformation and geoid models. Processing details of all control data 

can be found in Appendix I of this report.  

 

            2.1.1   Table showing the names and coordinates of the newly installed control stations: 

Point ID Eastings Northings Height 

E6-1 512774.886 
 

126841.835 
 

30.325 
 

  

2.2 The survey of each cross section was accomplished using a Trimble S5 total 

station and Spectra GNSS configuration. 

3.0       Topography 

3.1  All files relating to detail survey observations and computations are held on 

Solum Surveying in N4ce. 

3.2 The detail has been surveyed using a Spectra GNSS receiver and Trimble S5 

Total Station. The following self checks were made:  

- Daily Checks of the Measurement Pole 
- Checks to known control as detailed in the table below: 

 

 
 

4.0 Presentation 

4.1 Files relating to survey deliverables are submitted within the folders of the 

digital data. 

 

 

Date Station ID EASTINGS NORTHINGS HEIGHT

14/07/2025 AM E6-2 512762.401 126834.954 30.202

14/07/2025 PM E6-2 512762.401 126834.946 30.202

15/07/2025 AM E6-2 512762.395 126834.963 30.181

15/07/2025 PM E6-2 512762.391 126834.972 30.175

16/07/2025 AM E6-2 512762.411 126834.946 30.220

16/07/2025 PM E6-2 512762.409 126834.960 30.189

Differences 0.020 0.026 0.045
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5.0 Health and Safety 

5.1 There were no incidents to report. All members of the site team were briefed 

at each location by the senior surveyor as to the hazards on site and the method 

of work. 

6.0  Channel Sections Comments  

 6.1 No Non-Native Invasive Species) were identified within the area surveyed. 

 6.2 Access at cross section MUNT01_00046 was limited due to the railway 

embankment, therefore levels have been surveyed to the top of the wing walls 

only.  

 6.3 A crossing fence (shown below) was found upstream of the culvert face at cross 

section MUNT01_00046, this was measured as a full structure cross section 

(MUNT01_00049) to show the full channel and levels on the bank as close to 

the culvert entrance as possible, as access to the bank at the culvert entrance 

was not possible.  

 

Fig.2 - Crossing fence cross section MUNT01_00049 upstream of MUNT01_00046. 

  

 6.4 There was no access to the garden on the left bank at cross section 

MUNT01_00080, therefore levels were only able to be surveyed just beyond 

the wingwall.  

 6.5 A crossing pipe was found upstream of cross section MUNT01_00151 (shown 

below). Long sections points have been surveyed on the pipe only.  
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Fig.3 – Crossing pipe upstream of cross section MUNT01_00151. 

 

 6.6 We have been informed by a resident that the only recent flooding to have 

occurred in the area was due to water flowing back up a large incoming pipe 

(shown below) found on the left bank upstream of cross section 

MUNT01_00216. The pipe has been surveyed with long section points and 

highlighted on the long section.  

 

Fig.4 – Large left bank incoming pipe upstream of cross section MUNT01_00216. 
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 6.7 Points were unable to be surveyed to the fence/garden boundary on the left 

bank at cross section MUNT01_00257 due to dense vegetation on the left 

bank preventing access.  

 6.8 A crossing pipe was found near to the structure face at cross section 

MUNT01_00365 (shown below). Due to the proximity to the structure face 

the pipe has been shown within the cross section drawing as well as on the 

long section. 

 

 

Fig.5 – Crossing pipe on structure face at cross section MUNT01_000365. 

 

 6.9 A crossing pipe was found upstream of cross section MUNT01_00365 (shown 

below). Long section points have been surveyed on the pipe only.  
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Fig.6 – Crossing pipe upstream of cross section MUNT01_00365. 

 

 

 

 

 

 

 

 

 

Signed:   ……………………………………………. Date: 18/07/2025 

Name:   Dominic Eley                                

Position in Company: Topographical Surveyor  
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Appendix I 
 

Control Processing Information 
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Appendix II 
 

Self Certification Checklist 









Chainage Photo Description Easting Northing Bearing Date Filename
0 Open Channel 512830 126776 196 16/07/2025 09:55 14639_PGE_MUNT01_00000.jpg
0 Open Channel 512830 126776 20 16/07/2025 09:55 14639_PGE_MUNT01_00000_US.jpg

11 Open Channel 512831 126786 160 16/07/2025 09:17 14639_PGE_MUNT01_00011.jpg
11 Open Channel 512831 126786 336 16/07/2025 09:18 14639_PGE_MUNT01_00011_US.jpg
17 Culvert Exit 512827 126791 141 16/07/2025 09:07 14639_PGE_MUNT01_00017.jpg
17 Culvert Exit 512827 126790 318 16/07/2025 09:07 14639_PGE_MUNT01_00017_US.jpg
46 Culvert Entrance 512808 126813 139 16/07/2025 12:14 14639_PGE_MUNT01_00046.jpg
46 Culvert Entrance 512808 126812 319 16/07/2025 12:14 14639_PGE_MUNT01_00046_US.jpg
49 Left Bank Pipe 512804 126817 62 16/07/2025 12:12 14639_PGE_MUNT01_00049a.jpg
49 Crossing Fence 512806 126814 138 16/07/2025 12:13 14639_PGE_MUNT01_00049b.jpg
49 Crossing Fence 512806 126814 318 16/07/2025 12:13 14639_PGE_MUNT01_00049_US.jpg
65 Open Channel 512792 126822 115 16/07/2025 12:10 14639_PGE_MUNT01_00065a.jpg
65 Open Channel 512792 126822 295 16/07/2025 12:10 14639_PGE_MUNT01_00065_US.jpg
65 Left Bank Pipe 512794 126820 36 16/07/2025 12:11 14639_PGE_MUNT01_00065b.jpg
80 Culvert Exit 512778 126824 127 16/07/2025 12:07 14639_PGE_MUNT01_00080a.jpg
80 Culvert Exit 512778 126824 305 16/07/2025 12:07 14639_PGE_MUNT01_00080_US.jpg
80 Left Bank Pipe 512779 126824 52 16/07/2025 12:07 14639_PGE_MUNT01_00080b.jpg
80 Right Bank Pipe 512779 126824 172 16/07/2025 12:08 14639_PGE_MUNT01_00080c.jpg

107 Culvert Entrance 512756 126839 117 14/07/2025 16:15 14639_PGE_MUNT01_00107a.jpg
107 Culvert Entrance 512757 126839 307 14/07/2025 16:15 14639_PGE_MUNT01_00107_US.jpg
107 Left Bank Pipe 512756 126839 49 14/07/2025 16:15 14639_PGE_MUNT01_00107b.jpg
125 Open Channel 512737 126842 109 14/07/2025 11:46 14639_PGE_MUNT01_00125.jpg
125 Open Channel 512739 126841 288 14/07/2025 11:46 14639_PGE_MUNT01_00125_US.jpg
151 Open Channel 512727 126861 179 14/07/2025 12:35 14639_PGE_MUNT01_00151a.jpg
151 Open Channel 512727 126861 1 14/07/2025 12:35 14639_PGE_MUNT01_00151_USa.jpg
151 Crossing Pipe 512727 126866 7 14/07/2025 12:36 14639_PGE_MUNT01_00151_USb.jpg
151 Crossing Pipe 512727 126866 155 14/07/2025 13:00 14639_PGE_MUNT01_00151b.jpg
166 Open Channel 512723 126876 142 14/07/2025 13:00 14639_PGE_MUNT01_00166a.jpg
166 Open Channel 512724 126875 324 14/07/2025 13:01 14639_PGE_MUNT01_00166_US.jpg
166 Left Bank Pipe 512723 126876 89 14/07/2025 13:01 14639_PGE_MUNT01_00166b.jpg
187 Open Channel 512704 126882 61 15/07/2025 16:09 14639_PGE_MUNT01_00187.jpg
187 Open Channel 512704 126882 242 15/07/2025 16:09 14639_PGE_MUNT01_00187_US.jpg
216 Left Bank Pipe 512671 126883 32 14/07/2025 13:38 14639_PGE_MUNT01_00216a.jpg
216 Left Bank Pipe 512671 126883 27 14/07/2025 13:38 14639_PGE_MUNT01_00216b.jpg
216 Open Channel 512677 126879 142 14/07/2025 13:39 14639_PGE_MUNT01_00216c.jpg
216 Open Channel 512678 126878 314 14/07/2025 13:39 14639_PGE_MUNT01_00216_US.jpg
257 Open Channel 512639 126881 121 14/07/2025 14:49 14639_PGE_MUNT01_00257.jpg
257 Open Channel 512640 126881 304 14/07/2025 14:50 14639_PGE_MUNT01_00257_US.jpg
265 Culvert Exit 512632 126883 97 14/07/2025 14:46 14639_PGE_MUNT01_00265a.jpg
265 Culvert Exit 512633 126883 280 14/07/2025 14:47 14639_PGE_MUNT01_00265_US.jpg
265 Left Bank Pipe 512633 126883 13 14/07/2025 14:47 14639_PGE_MUNT01_00265b.jpg
282 Culvert Entrance 512615 126885 96 15/07/2025 14:44 14639_PGE_MUNT01_00282a.jpg
282 Culvert Entrance 512615 126885 144 15/07/2025 14:44 14639_PGE_MUNT01_00282b.jpg
282 Culvert Entrance 512615 126885 38 15/07/2025 14:44 14639_PGE_MUNT01_00282c.jpg
282 Culvert Entrance 512615 126885 273 15/07/2025 14:44 14639_PGE_MUNT01_00282_US.jpg
282 Culvert Entrance 512615 126885 233 15/07/2025 14:44 14639_PGE_MUNT01_00282d.jpg
315 Right Bank Pipe 512589 126887 167 15/07/2025 13:10 14639_PGE_MUNT01_00315a.jpg
315 Open Channel 512584 126888 120 15/07/2025 13:10 14639_PGE_MUNT01_00315b.jpg
315 Open Channel 512584 126888 286 15/07/2025 13:10 14639_PGE_MUNT01_00315_US.jpg
326 Downstream Toe of Weir 512574 126893 109 15/07/2025 13:13 14639_PGE_MUNT01_00326.jpg
326 Downstream Toe of Weir 512574 126893 289 15/07/2025 13:13 14639_PGE_MUNT01_00326_US.jpg
327 Weir Crest 512572 126893 115 15/07/2025 13:14 14639_PGE_MUNT01_00327a.jpg
327 Weir Crest 512573 126893 291 15/07/2025 13:14 14639_PGE_MUNT01_00327_US.jpg
327 Left Bank Pipe 512571 126894 34 15/07/2025 13:14 14639_PGE_MUNT01_00327b.jpg
330 Upstream Toe of Weir 512570 126895 129 15/07/2025 13:15 14639_PGE_MUNT01_00330.jpg
330 Upstream Toe of Weir 512570 126895 302 15/07/2025 13:15 14639_PGE_MUNT01_00330_US.jpg
344 Open Channel 512558 126900 99 15/07/2025 11:29 14639_PGE_MUNT01_00344a.jpg
344 Open Channel 512558 126900 280 15/07/2025 11:29 14639_PGE_MUNT01_00344_US.jpg
344 Right Bank Pipe 512553 126901 178 15/07/2025 11:30 14639_PGE_MUNT01_00344b.jpg
356 Culvert Exit 512546 126903 103 15/07/2025 10:26 14639_PGE_MUNT01_00356a.jpg
356 Culvert Exit 512547 126903 284 15/07/2025 10:26 14639_PGE_MUNT01_00356_USa.jpg
356 Culvert Exit 512547 126903 285 15/07/2025 10:26 14639_PGE_MUNT01_00356_USb.jpg
356 Right Bank Pipe 512546 126903 221 15/07/2025 11:31 14639_PGE_MUNT01_00356b.jpg
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Timothy Wood

From: Lee Newham 
Sent: 09 April 2025 07:52
To: Adam Bazley; Liam Nally
Cc: Ian Gledhill
Subject: RE: Chapel Road, Barns Green

Hi Adam,  
 
Please see attached, unfortunately we only have a limited amount of info for this location, in the below screen 
grab we have the yellow and green icons which are a mixture of wscc drainage assets, detailed in the key 
(ignore the month durations as this has now changed), the black lines to the north represent a rough location 
of the pipe that was identified from a previous jet job and that is as far as that jet job went (I assume it was free 
and flowing after this point). 
 
In terms of the two culverts its possible one is related to this drainage system further to the north and id hazard 
a guess that the 300mm line would be the one linked however, I’m not overly sure on the 625mm line its 
possible it could be ours but linked with a water course rather than the surface water system or it could be 
serving drainage from adjacent land at smugglers lane/muntham drive, without jetting or camera survey this is 
only my guess. 
 
Hope this helps. 
 



2

 
Many thanks. 
 
Lee Newham 
Principal Highway Steward (drainage) 
Place Services 
Highways, Transport & Planning 
West Sussex County Council 
Location: Southern Area Office, Clapham Depot, Clapham Common, Clapham, West Sussex, BN13 3UR 

     
  

 
Report a problem with a road or pavement or raise a highways related enquiry 
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Did you know you can follow West Sussex Highways on Twitter? @WSHighways 

 
Advance Leave notice: 
 

From: Adam Bazley   
Sent: 08 April 2025 15:54 
To: Liam Nally ; Lee Newham  
Cc: Ian Gledhill <ian.gledhill@westsussex.gov.uk> 
Subject: FW: Chapel Road, Barns Green 
 
Hi Guys 
 
Are you happy to assist. 
 
Many thanks 
 
Adam 
 
Mr Adam Bazley 
Area Highway Manager – Central Area (Adur, Worthing, Horsham District) 
Economy, Infrastructure & Environment  – Highways, Transport and Planning 
West Sussex County Council 

 
Location: Southern Area Office, Clapham Depot, Clapham Common, Clapham, West Sussex, BN13 3UR 

    
 

 
 

From: Ian Gledhill   
Sent: 08 April 2025 08:37 
To: Adam Bazley  
Subject: FW: Chapel Road, Barns Green 
 
Morning, apologies, I know you’ll have a million emails in your inbox.  
 
I don’t know where to direct this enquiry onto; it’s a request for highway drainage 
information in Barns Green.  Is there someone in your team that might be able to assist?  
 
Thanks 
 
Ian  
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Ian Gledhill BSc MCIHT| Principal Planner – County Highways (Development Management) - 
Planning Services, West Sussex County Council | Location: Ground Floor Northleigh, County Hall, 

Chichester, PO19 1RH 
   

 

 
 

From: Timothy Wood   
Sent: 07 April 2025 09:02 
To: Ian Gledhill  
Subject: Chapel Road, Barns Green 
 
 

**EXTERNAL** 
 
Good Morning Ian 
 
Sorry to contact you out of the blue.  I have been passed your details as a possible contact for obtaining some 
information on the existing highway drainage infrastructure within Chapel Road, Barns Green. 
 
Southern Water sewer records indicate that there are no surface water or foul water sewers in Chapel Road 
between the Smugglers Lane Bridleway and the Muntham Gill (Ordinary watercourse) to the south (Plan A 
below)  yet there are two culverts (one a 625mm culvert, the second a 300mm culvert) discharging into the 
watercourse within the wing walls of the headwall as it passes beneath Chapel Road (Photo below). I was 
wondering whether you would be able to confirm or pass me on to someone that might be able to confirm, that 
these are (or are not) highway drains and if so whether you hold any details to their depth, size, condition 
and/or alignment. 
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I look forward to your response 
 
Best Regards 
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Tim Wood BEng(Hons) MCIWEM C.WEM 
Owner of 
TS Wood Consulting 

 
 
 
CAUTION: This email originated from outside of the organisation. Do not click links or open 
attachments unless you recognise the sender and know the content is safe. 
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Greenfield runoff

Method
Method

FEH statistical
My value Map value

SAAR (mm) 773

BFIHOST

QMed-QBar conversion 1.136

QMed (l/s)

QBar (FEH statistical) (l/s)

Growth curve factors
My value Map value

Hydrological region 7

1 year growth factor

2 year growth factor

10 year growth factor

30 year growth factor

100 year growth factor

200 year growth factor

Results
Method

Flow rate 1 year (l/s)

Flow rate 2 year (l/s)

Flow rate 10 years (l/s)

Flow rate 30 years (l/s)

Flow rate 100 years (l/s)

Flow rate 200 years (l/s)

Disclaimer

This report was produced using the Greenfield runoff rate estimation tool (0.6.5) developed by HR Wallingford and available at uksuds.com

(https://www.uksuds.com/). The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be found at

uksuds.com/terms-conditions (https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate Greenfield runoff

rates. The use of these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency,

Centre for Ecology and Hydrology, Wallingford Hydrosolutions or any other organisation for the use of these data in the design or operational

characteristics of any drainage scheme.

FEH statistical

mm

l/s

l/s

7

l/s

l/s

l/s

l/s

l/s

l/s

773

0.263

1.136

21.7

24.6

0.85

0.88

1.62

2.3

3.19

3.74

FEH statistical

20.9

21.7

39.9

56.6

78.5

92

31/03/2025, 21:58 Greenfield runoff rate estimation - members | UK SuDS

https://www.uksuds.com/tools/members/greenfield-runoff-rate-estimation-members 2/2
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SURFACE WATER CALCULATIONS

Flow+ v15.0 Copyright © 1988-2026 Causeway Technologies Ltd

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
2
0
1.000
5.00
30.00
150.0

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.000
0.900
x
✓

Node HW-Outlet Flow through Pond Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor

0.00000
0.00000
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

1.00
31.000

Main Channel Length (m)
Main Channel Slope (1:X)

Main Channel n

40.000
1000.0
0.030

Inlets
HW-Inlet

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200
0.300
0.400

572.6
605.4
639.1
673.3
708.2

572.6
606.5
641.3
676.7
712.9

0.500
0.600
0.700
0.800
0.900

743.6
779.7
816.3
853.7
891.7

749.5
786.9
824.9
863.6
903.1

1.000
1.100
1.200
1.300
1.400

930.3
969.4

1009.3
1049.7
1090.8

943.1
983.7

1025.1
1067.1
1109.8

1.500
1.600
1.700

1132.5
1174.8
1222.1

1153.2
1197.1
1246.0

Node Carpark 1 Carpark Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.35

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

34.000

20.000
16.000

Slope (1:X)
Depth (m)

Inf Depth (m)

500.0

Node Carpark 2 Carpark Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.35

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

32.500
51
6.000
46.500

Slope (1:X)
Depth (m)

Inf Depth (m)

500.0
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BARNS GREEN, HORSHAM
SURFACE WATER CALCULATIONS

Flow+ v15.0 Copyright © 1988-2026 Causeway Technologies Ltd

Results for 30 year +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.78%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

US
Node

Discharge
Vol (m³)

15 minute summer 1 10 37.013 0.076 22.9 0.1344

1

15 minute summer 2 10 36.137 0.076 24.3 0.0892

2

15 minute summer 20 10 35.683 0.054 6.6 0.0715

20

15 minute summer 21 10 35.591 0.110 20.2 0.1641

21

15 minute summer 3 10 35.425 0.117 60.4 0.1782

3

15 minute summer 4 10 34.640 0.147 101.6 0.3309

4

15 minute summer 30 10 37.232 0.074 24.0 0.1337

30

15 minute summer 31 10 36.361 0.082 30.4 0.1073

31

15 minute summer 32 10 35.486 0.099 52.0 0.1708

32

15 minute summer 33 10 34.667 0.136 51.8 0.1538

33

15 minute summer 34 10 34.389 0.145 78.2 0.3024

34

15 minute summer 35 10 34.163 0.188 139.5 0.5517

35

15 minute summer 5 10 33.599 0.241 253.8 0.4317

5

15 minute summer 6 11 32.848 0.257 293.8 0.6252

6

15 minute summer 40 10 35.366 0.130 53.0 0.3414

40

15 minute summer 41 10 34.157 0.154 56.9 0.1928

41

15 minute summer 42 11 33.789 0.142 74.7 0.2321

42

15 minute summer 43 10 32.821 0.211 138.6 0.6374

43

15 minute summer 44 11 32.529 0.302 173.0 0.6989

44

15 minute summer 45 11 32.415 0.324 193.0 0.6271

45

15 minute summer 46 11 32.315 0.960 208.4 1.9767

46

15 minute summer 7 11 32.283 0.977 550.7 1.7263

7

15 minute summer 8 11 32.094 0.817 557.7 1.6204

8

360 minute winter 9 352 31.895 0.668 83.5 1.5474

9

360 minute winter HW-Inlet 352 31.895 0.855 82.3 0.0000

HW-Inlet
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Results for 30 year +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.78%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

US
Node

Discharge
Vol (m³)

15 minute summer 50 11 32.329 0.458 41.9 0.8843

50

15 minute summer 51 11 32.381 0.641 46.3 0.9820

51

360 minute winter HW-Outlet 352 31.895 0.895 42.9 0.0000

HW-Outlet

360 minute winter Flow-Control 352 31.895 0.907 10.9 2.8809

Flow-Control 303.0

180 minute winter 13 100 31.042 0.076 10.5 0.0000
480 minute winter Carpark 1 464 34.412 0.412 5.1 45.1276

Carpark 1

60 minute summer Carpark 2 43 32.862 0.362 50.8 31.9182

Carpark 2
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Results for 30 year +40% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.81%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

US
Node

Discharge
Vol (m³)

15 minute summer 1 10 37.028 0.091 32.1 0.1620

1

15 minute summer 2 10 36.153 0.092 34.2 0.1081

2

15 minute summer 20 10 35.692 0.063 9.2 0.0846

20

15 minute summer 21 10 35.617 0.136 28.2 0.2025

21

15 minute summer 3 10 35.451 0.143 84.6 0.2173

3

15 minute summer 4 10 34.677 0.184 142.3 0.4133

4

15 minute summer 30 10 37.247 0.089 33.6 0.1610

30

15 minute summer 31 10 36.378 0.099 42.6 0.1304

31

15 minute summer 32 10 35.507 0.120 72.9 0.2068

32

15 minute summer 33 10 34.700 0.169 72.6 0.1907

33

15 minute summer 34 10 34.423 0.179 109.6 0.3742

34

15 minute summer 35 10 34.208 0.233 195.5 0.6837

35

15 minute summer 5 11 33.703 0.345 355.8 0.6186

5

15 minute summer 6 11 33.280 0.689 407.6 1.6748

6

15 minute summer 40 10 35.401 0.165 74.2 0.4347

40

15 minute summer 41 11 34.236 0.233 79.6 0.2924

41

15 minute summer 42 10 33.822 0.175 103.5 0.2850

42

15 minute summer 43 12 33.115 0.505 193.2 1.5229

43

15 minute summer 44 12 32.985 0.758 219.5 1.7521

44

15 minute summer 45 12 32.862 0.771 244.8 1.4940

45

15 minute summer 46 12 32.761 1.406 266.1 2.8942

46

15 minute summer 7 12 32.701 1.395 706.3 2.4646

7

15 minute summer 8 12 32.390 1.113 719.8 2.2074

8

480 minute winter 9 472 32.247 1.020 91.1 2.3624

9

480 minute winter HW-Inlet 472 32.247 1.207 90.1 0.0000

HW-Inlet
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Results for 30 year +40% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.81%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

US
Node

Discharge
Vol (m³)

15 minute summer 50 12 32.813 0.942 76.6 1.8192

50

15 minute summer 51 12 32.789 1.049 51.4 1.6076

51

480 minute winter HW-Outlet 472 32.247 1.247 46.0 0.0000

HW-Outlet

480 minute winter Flow-Control 472 32.247 1.259 10.9 3.9988

Flow-Control 345.3

30 minute summer 13 21 31.042 0.076 10.5 0.0000
480 minute winter Carpark 1 464 34.593 0.593 7.1 65.7998

Carpark 1

60 minute summer Carpark 2 45 33.013 0.513 71.1 47.1034

Carpark 2
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Results for 100 year +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.74%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

US
Node

Discharge
Vol (m³)

15 minute summer 1 10 37.023 0.086 29.0 0.1530

1

15 minute summer 2 10 36.148 0.087 30.9 0.1020

2

15 minute summer 20 10 35.689 0.060 8.3 0.0802

20

15 minute summer 21 10 35.608 0.127 25.5 0.1896

21

15 minute summer 3 10 35.442 0.134 76.5 0.2044

3

15 minute summer 4 10 34.665 0.172 128.6 0.3854

4

15 minute summer 30 10 37.242 0.084 30.4 0.1522

30

15 minute summer 31 10 36.372 0.093 38.5 0.1228

31

15 minute summer 32 10 35.500 0.113 65.8 0.1949

32

15 minute summer 33 10 34.689 0.158 65.5 0.1784

33

15 minute summer 34 10 34.412 0.168 99.0 0.3502

34

15 minute summer 35 10 34.193 0.218 176.6 0.6396

35

15 minute summer 5 10 33.637 0.279 321.6 0.4998

5

15 minute summer 6 11 32.984 0.393 371.2 0.9549

6

15 minute summer 40 10 35.389 0.153 67.0 0.4012

40

15 minute summer 41 10 34.191 0.188 71.9 0.2352

41

15 minute summer 42 11 33.812 0.165 94.2 0.2686

42

15 minute summer 43 11 32.886 0.276 175.1 0.8338

43

15 minute summer 44 11 32.819 0.592 221.5 1.3683

44

15 minute summer 45 11 32.710 0.619 227.8 1.2001

45

15 minute summer 46 11 32.624 1.269 247.2 2.6134

46

15 minute summer 7 11 32.575 1.269 658.1 2.2430

7

15 minute summer 8 11 32.306 1.029 670.0 2.0402

8

480 minute winter 9 472 32.125 0.898 81.9 2.0779

9

480 minute winter HW-Inlet 472 32.125 1.085 80.8 0.0000

HW-Inlet
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Results for 100 year +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.74%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

US
Node

Discharge
Vol (m³)

15 minute summer 50 11 32.686 0.815 31.0 1.5751

50

15 minute summer 51 11 32.655 0.915 71.5 1.4023

51

480 minute winter HW-Outlet 472 32.125 1.125 41.9 0.0000

HW-Outlet

480 minute winter Flow-Control 472 32.125 1.137 10.9 3.6086

Flow-Control 333.8

30 minute summer 13 22 31.042 0.076 10.5 0.0000
480 minute winter Carpark 1 464 34.522 0.522 6.3 57.7251

Carpark 1

60 minute summer Carpark 2 44 32.968 0.468 65.1 42.5469

Carpark 2
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Results for 100 year +45% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.82%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

US
Node

Discharge
Vol (m³)

15 minute summer 1 10 37.044 0.107 42.1 0.1895

1

15 minute summer 2 10 36.169 0.108 44.8 0.1271

2

15 minute summer 20 10 35.702 0.073 12.0 0.0971

20

15 minute summer 21 10 35.645 0.164 36.9 0.2447

21

15 minute summer 3 11 35.494 0.186 110.9 0.2839

3

15 minute summer 4 12 35.126 0.633 187.0 1.4209

4

15 minute summer 30 10 37.262 0.104 44.1 0.1885

30

15 minute summer 31 10 36.396 0.117 55.8 0.1541

31

15 minute summer 32 10 35.529 0.142 95.5 0.2436

32

15 minute summer 33 12 34.856 0.325 95.1 0.3670

33

15 minute summer 34 12 34.785 0.541 143.5 1.1275

34

15 minute summer 35 12 34.740 0.765 257.5 2.2470

35

15 minute summer 5 12 34.497 1.139 423.5 2.0406

5

15 minute summer 6 12 33.857 1.266 465.5 3.0786

6

15 minute summer 40 12 36.108 0.872 97.1 2.2929

40

15 minute summer 41 12 34.701 0.698 91.2 0.8751

41

15 minute summer 42 12 34.227 0.580 123.8 0.9458

42

15 minute summer 43 11 33.742 1.132 232.8 3.4170

43

15 minute summer 44 11 33.532 1.305 285.4 3.0163

44

15 minute summer 45 11 33.328 1.237 318.0 2.3977

45

15 minute summer 46 11 33.161 1.806 345.4 3.7181

46

15 minute summer 7 11 33.058 1.752 825.3 3.0956

7

15 minute summer 8 11 32.634 1.356 841.9 2.6899

8

720 minute winter 9 705 32.565 1.338 87.1 3.0981

9

720 minute winter HW-Inlet 705 32.565 1.525 86.9 0.0000

HW-Inlet
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Results for 100 year +45% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.82%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

US
Node

Discharge
Vol (m³)

15 minute summer 50 11 33.052 1.181 43.1 2.2817

50

15 minute summer 51 11 33.065 1.325 80.0 2.0317

51

720 minute winter HW-Outlet 705 32.565 1.565 44.3 0.0000

HW-Outlet

720 minute winter Flow-Control 705 32.565 1.577 10.8 5.0077

Flow-Control 497.8

60 minute summer 13 32 31.042 0.076 10.5 0.0000
480 minute winter Carpark 1 464 34.780 0.780 9.2 87.0556

Carpark 1

60 minute summer Carpark 2 46 33.202 0.702 94.4 66.1446

Carpark 2
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