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1 Introduction  

1.1.1.1 Brookbanks is appointed by Hallam Land to complete a Flood Risk Assessment (FRA) for a proposed residential 
development for Land at East of Showell Farm, Chippenham, which is hereafter referred to as “the Site”. 

1.1.1.2 The proposed development (illustrated in Appendix A) is to comprise of: 

“Outline Planning Application for up to 400 dwellings (Class C3 use), land for a local centre accommodating 
commercial business and service uses (Class E use), drinking establishment and hot food takeaway (Sui Generis); 
and local community uses (Class F2); open space and landscaping to include natural green space, amenity green 
space, area of formal play, allotments and community orchard, sustainable drainage infrastructure including 
attenuation basins; cycle and pedestrian routes; parking; utilities infrastructure and ground remodelling. All 
matters reserved except for the formation of a new vehicular access and cycle and pedestrian access including 
emergency access, onto B4528.” 

1.1.1.3 This document forms an FRA, to accord with current guidance and addresses national, regional and local policy 
requirements in demonstrating that the proposed development lies within the acceptable flood risk parameters. 
The objective of the study is to demonstrate the development proposals are acceptable from a flooding risk and 
drainage viewpoint. 

1.1.1.4 This report summarises the findings of the study and specifically addresses the following issues in the context of 
the current legislative regime:  

• Flood risk 

• Surface water drainage 

• Foul water drainage 

1.1.1.5 The National Planning Policy Framework (NPPF), updated in December 2024 (with an alteration in February 
2025), sets out Governmental Policy on a range of matters, including Development and Flood Risk. The policies 
were largely carried over from the former PPS25: Development & Flood Risk, albeit with certain simplification. 
The allocation of development sites and local planning authorities’ development control decisions must be 
considered against a risk-based search sequence, as provided by the document.   

1.1.1.6 NPPF key objectives related to drainage and summary of flood risk: 

• The NPPF encourages the use of SuDS to manage surface water runoff and reduce flood risk. SuDS will be 

integrated into new developments to mimic natural drainage and manage water at the source. 

• Sequential, Risk-Based Approach: Development plans will use a sequential, risk-based approach to avoid 

flood risk, considering all sources of flood risk and the impacts of climate change. 

• Avoiding Increased Flood Risk: New developments will not increase flood risk elsewhere. They will be 

designed to manage and mitigate any potential impacts on flooding in other areas. 

• Climate Change Mitigation and Adaptation: Plans will proactively address climate change, considering long-

term implications for flood risk, coastal change, water supply, biodiversity, and landscapes. Policies will 

support measures to ensure the resilience of communities and infrastructure. 

• Development will be designed so that any residual flood risk can be safely managed, and appropriate 

mitigation measures incorporated where required. 

• Development will be supported by appropriate drainage strategies and flood risk assessments, 

demonstrating compliance with NPPF requirements, including Paragraph 181, which requires that flood risk 
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is not increased elsewhere and that developments incorporate SuDS, safe access and egress, and 

appropriate resilience measures where development in areas of risk is necessary. 

1.1.1.7 Chapter 14: Meeting the challenge of climate change, flooding and coastal change of the NPPF reviews how new 
development should plan around flood risk and future climate change.  

1.1.1.8 Paragraph 170 states that:  

Inappropriate development in areas at risk of flooding should be avoided by directing development away from 
areas at highest risk (whether existing or future). Where development is necessary in such areas, the development 
should be made safe for its lifetime without increasing flood risk elsewhere. 

1.1.1.9 Paragraph 172 states that:  

All plans should 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.  

1.1.1.10 Paragraph 181 states that:  

When determining any planning applications, local planning authorities should ensure that flood risk is not 
increased elsewhere. Where appropriate, applications should be supported by a site-specific flood-risk assessment. 
Development should only be allowed in areas at risk of flooding where, in the light of this assessment (and the 
sequential and exception tests, as applicable) it can be demonstrated that:  

a) within the site, the most vulnerable development is located in areas of lowest flood risk, unless there are 
overriding reasons to prefer a different location;  

b) the development is appropriately flood resistant and resilient such that, in the event of a flood, it could be 
quickly brought back into use without significant refurbishment;  

c) it incorporates sustainable drainage systems, unless there is clear evidence that this would be inappropriate;  

d) any residual risk can be safely managed; and  

e) safe access and escape routes are included where appropriate, as part of an agreed emergency plan. 

1.1.1.11 The Planning Practice Guidance (PPG) flood risk and coastal change, updated September 2025, sets out tests 
that have been set out to protect people and property from flooding. In accordance with the PPG: 

“Flood risk is a combination of the probability and the potential consequences of flooding. Areas at risk of flooding 
are those at risk of flooding from any source, now or in the future. Sources include rivers and the sea, direct rainfall 
on the ground surface, rising groundwater, overwhelmed sewers and drainage systems, reservoirs, canals and 
lakes and other artificial sources. Flood risk also accounts for the interactions between these different sources.”  

1.1.1.12 When building within a flood zone, the vulnerability of the development must be taken into consideration. The 
impacts of flooding will affect types of development differently.   

1.1.1.13 The EA’s vulnerability classification table is illustrated below in Figure 1-1. The table outlines the PPG technical 
guidance for flood risk vulnerability and flood zone compatibility assessment to propose which type of 
development is appropriate for which sites. 
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3.4 Hydrogeology  

3.4.1 Aquifers 

3.4.1.6 Aquifers form a body of porous rock which can contain or transmit groundwater and are categorised into four 
types. The type of aquifer is defined by the “geological characteristics, how much groundwater it is possible to 
extract, and how easily and how much they support river flows and habitats.”  

3.4.1.7 The underlying bedrock geology forms an unproductive aquifer; the EA provides the following definitions:  

Unproductive Strata - These are rock layers or drift deposits with low permeability that have negligible 
significance for water supply or river base flow. 

3.4.1.8 The underlying superficial geology partially forms a Secondary A aquifer; the EA provides the following 
definitions:  

Secondary Aquifers - These include a wide range of rock layers or drift deposits with an equally wide range of 
water permeability and storage. Secondary aquifers are subdivided into two types:  

Secondary A - 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.  

3.4.2 Groundwater Vulnerability  

3.4.2.9 The vulnerability of groundwater is determined by its risk of pollution. The risk of pollution is determined by the:  

• physical, chemical and biological properties of the underlying soil and rocks 

• depth and quality of soil 

• presence of glacial sediment and other materials – known as ‘drift’ 

• depth of the unsaturated zone 

3.4.2.10 The EA Groundwater Vulnerability Zones (GVZ) Mapping summarises the overall risk to groundwater, taking into 
account groundwater vulnerability, the types of aquifer present (superficial and/or bedrock) and their 
designation status, as discussed previously.   

3.4.2.11 Groundwater vulnerability for the Site is shown in Figure 3-4 to be situated within an unproductive to medium-
low risk, with only part of the western area being medium to high risk. 

3.4.2.12 The EA provides the following definition for the underlying GVZ:  

High - “These are high priority groundwater resources that have very limited natural protection. This results in a 
high overall pollution risk to groundwater from surface activities. Operations or activities in these areas are likely 
to require additional measures over and above good practice pollution prevention requirements to ensure that 
groundwater isn’t impacted. 

Medium - these are medium priority groundwater resources that have some natural protection resulting in a 
moderate overall groundwater risk. Activities in these areas should as a minimum follow good practice to ensure 
they do not cause groundwater pollution. 
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4.5 Groundwater 

4.5.0.10 Groundwater flooding is characterised by low-lying areas often associated with shallow unconsolidated 
sedimentary aquifers which overly non-aquifers. These aquifers are reported to be susceptible to flooding, 
especially during the winter months, due to limited storage capacity. 

4.5.0.11 Where groundwater flooding is present, persistent issues can arise that are problematic to resolve. Such 
mechanisms often develop due to construction activities that may have an unforeseen effect on the local 
geology or hydrogeology.  

4.5.2 Level 1 Strategic Flood Risk Assessment (SFRA, 2024) JBA Consulting 

4.5.2.12 The SFRA states:  

The groundwater flooding in Wiltshire is primarily due to flooding mechanisms in the chalk and occurs mainly in 
the south and south-east of the county. Wiltshire Council define groundwater flooding as the following:  

• The emergence of groundwater at the ground surface away from perennial river channels, under conditions 
where the "normal" ranges of groundwater level and groundwater flow are exceeded;  

• Exceptionally large flows from perennial springs or large flows from intermittent or dormant springs, which 
can cause both localised flooding in the vicinity of the springs and down gradients where surface water 
channels may not be adequate.  

High groundwater levels can also have a large impact on many rivers within the catchment causing higher than 
normal base flow, increasing the risk of fluvial flooding, although impacts from this increase in fluvial flow are not 
considered as groundwater flooding. 

4.5.2.13 The groundwater emergence mapping provided as Appendix G of the Level 1 SFRA (Figure 4-3) illustrates that 
the east of the Site is at no risk of groundwater flooding, with levels increasing towards the west of the Site 
where levels are shown to be at within 0.025m of the ground surface during a 1% AEP (or a 1 in 100-year return 
period) event.  
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Figure 4-4: Pol7 Land South of Chippenham and East of Showell Farm 

4.5.3.15 In regards to groundwater flooding the Level 2 SFRA assessment states that:  

The extension of the site, west of River Avon the site varies from low to high risks of groundwater flooding. The 
west corner of the land within the site, east of Showell Farm, has predicted 1% AEP groundwater levels either at 
or very near (within 0.025m of) the ground surface. Closer the east of River Avon the groundwater levels are 
between 0.025m and 5m below the ground surface. 

4.5.3.16 And provides the same mapping as provided in Appendix G of the Level 1 SFRA (Figure 4-5):  
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4.5.4.21 Spatially across the Site, there are no significant trends, although groundwater levels are generally higher across 
the centre of the Site and towards the River Avon, adjacent to the east, following the natural lower topography 
of the Site. In addition, according to the British Geological Survey, this is consistent to where superficial deposits 
are recorded as Principal A Aquifers. Borehole 10, which is the furthest west and within the highest parts of the 
Site, remaining dry in the last four visits. 

4.5.4.22 While the SFRA mapping and the site-specific monitoring do not identify the highest groundwater risk in exactly 
the same locations, both datasets are comparable inasmuch as they  show a variation in groundwater levels 
across the Site. 

4.5.4.23 To put the Site into a wider context and understand if it is similar to the surrounding area, the adjacent Rowden 
Park site application (Patterdown Road, PL/2021/10406) and the submitted groundwater information was 
reviewed. JPB completed groundwater monitoring between May 2019 and February 2020 in 19 locations across 
the Rowden Park development site. However, groundwater was also located in 41 of the excavated trial pits and 
23 of the windowless sampler holes.  

4.5.4.24 The results of the groundwater monitoring in Parcel 5 (closest to the River Avon), had groundwater levels 
ranging from 2.20mAOD (June 2019) to 0.03mAOD (February 2020). While the results from Parcel 3A (higher 
area in the west), had groundwater levels ranging from 1.87mAOD (May 2019) to 0.52mAOD (November 2019).  

4.5.4.25 The Rowden Park monitoring provides a broadly comparable dataset to the Site, although with greater variability 
in the recorded groundwater levels. However, as with this Site, and as would be expected the groundwater levels 
are generally higher closer to the River Avon compared to the higher western areas. 

4.5.4.26 The Rowden Park development has been consented and, as part of that process, flood risk would have been 
assessed and appropriate mitigation measures, such as lined basins with overburden to avoid floatation during 
high groundwater conditions, have been identified to ensure that groundwater flood risk is appropriately 
managed and minimised. 

4.5.4.27 Potential Mitigation Options  

4.5.4.28 Upon review of the adjacent development at Rowden Park, and the agreed design mitigation measures that 
have been employed, it is considered that similar measures will be effective in managing any potential flood risk 
from ground water. 

• All storage and conveyance SuDS will be lined to prevent groundwater egress and ingress. In order to 

mitigate the potential risk of buoyance and the floatation of such lining under high groundwater conditions 

detailed calculations will be carried out in order to establish the depth of required overburden above the 

liner. This would dictate the required depth of the liner to manage the risk of floatation and thereby ensure 

that the SuDS basins/conveyance features would remain intact, resilient and available to receive surface 

water runoff from the proposed development – which they will be designed to serve. A typical basin section 

along with a typical highway cross section with a membrane has been provided in Appendix E in order to 

illustrate the aforementioned mitigation, which it is worth noting has also been employed on the adjacent 

Rowden Park site, for which the design details would need to be submitted and approved at Reserved 

Matters Stage. 

• A review of building foundation options will be undertaken to determine the most appropriate and efficient 

for the Site and its potential for high groundwater, alongside a full ground investigation which will include 

further groundwater monitoring.  

• Basement structures are not proposed. 

• The modification of ground levels, introduction of below ground structures such as building foundations and 

utilities/drainage infrastructure could have an impact on the groundwater regime but with the carefully 
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4.7 Sewerage Systems 

4.7.4.33 Flooding related to sewerage systems is a result of there being insufficient capacity within an existing sewerage 
system (combined and surface water sewers) or from there being a blockage within the system.    

4.7.4.34 Wessex Water sewer records identified that there are no sewers identified within the Site boundary, and given 
the local topography even if off-site sewers were to block/flood then the resulting overland flow would be no 
greater than the pluvial flood risk identified for the site.  

4.7.4.35 Positive drainage measures incorporated on site, coupled with SuDS and a new foul and surface water sewer 
network will ensure that the risk of sewer flooding across the Site will be low.  

4.7.4.36 Flood risk associated with sewer flooding is therefore considered to be a low probability. 
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5 Local Planning Policy  

5.1 Catchment Flood Management Plans (CFMP) 

5.1.0.1 A CFMP is a high-level strategic plan through which the Environment Agency seeks to work with other key-
decision makers within a river catchment to identify and agree long-term policies for sustainable flood risk 
management.  

5.1.0.2 The Bristol Avon Catchment Flood Management Plan (June 2012), outlines that the catchment has been divided 
into 10 sub-areas. The Site is shown to be situated within Wiltshire Towns catchment which is covered by the 
following policy:  

“Policy 4: Areas of low, moderate or high flood risk where we are already managing the flood risk effectively 
but where we may need to take further actions to keep pace with climate change.  

This policy will tend to be applied where the risks are currently deemed to be appropriately-managed, but where 
the risk of flooding is expected to significantly rise in the future. In this case we would need to do more in the future 
to contain what would otherwise be increasing risk. Taking further action to reduce risk will require further 
appraisal to assess whether there are socially and environmentally sustainable, technically viable and economically 
justified options.” 

5.2 Strategic Flood Risk Assessment (SFRA) 

5.2.1 Level 1 Strategic Flood Risk Assessment (SFRA, 2024) JBA Consulting 

5.2.1.3 To support local planning policy, NPPF guidance recommends that local planning authorities produce a SFRA.  
The SFRA should be used to help define the Local Plan and associated policies; considering potential 
development zones in the context of the sequential test defined in the guidance.  

5.2.1.4 JBA produced the Level 1 Strategic Flood Risk Assessment for Wiltshire Council, which was published in 
November 2024.  

5.2.1.5 The key objectives of the SFRA are to:  

• Inform the preparation of development documents prepared by Wiltshire Council and assist town and parish 
councils in the preparation of neighbourhood plans by assessing flood risk from all sources, current and 
future using updated information sources.  

• Identify which locations are most and least vulnerable to flooding from all relevant sources, including a 
review of the proposed allocations in the draft Local Plan and draft Gypsies and Travellers Plan.  

• Produce a comprehensive set of maps presenting flood risk from all sources, including historic records, that 
can be used as an evidence base for flood management purposes.  

• Identify areas where further assessment of flood risk is needed and provide sufficient detail to enable the 
Sequential Test to be applied to inform allocations of land for development.  

• Provide clear advice based on the type and intensity of flood risk for developers undertaking site-specific 
Flood Risk Assessments (FRAs).  

• Assess or identify existing and proposed flood defences and the maintenance requirements of these 
defences.  

• Summarise the role that the Lead Local Flood Authority (LLFA) will play in the management of flood risk.  

• Consider outputs from the Preliminary Flood Risk Assessment (PFRA) and any local flood risk strategies.  



                                                                                            Land at East of Showell Farm  Flood Risk Assessment 
 

Page 21 of 38 
 

• Take into account climate change.  

• Assess the cumulative impact that development will have on flood risk.  

• Produce clear and specific recommendations and guidance identifying responsible agencies and actions 
where appropriate, in order for Wiltshire Council to implement recommendations effectively. 

5.2.1.6 The SFRA has been reviewed and utilised where necessary throughout the report.  

5.2.2 Level 2 Strategic Flood Risk Assessment (SFRA, 2025) JBA Consulting 

5.2.2.7 The objectives of the Level 2 SFRA are to:  

1. Provide individual flood risk analysis for site options using the latest available flood risk data, thereby 
assisting the Council in applying the Exception Test to their proposed site options in preparation of their 
Local Plan. 

2. Using available data, provide information and comprehensive mapping presenting flood risk from all sources 
for the site.  

3. Where the Exception Test is required, provide recommendations for making the site safe throughout its 
lifetime.  

4. Take into account most recent policy and legislation in the NPPF, PPG and LLFA SuDS guidance.  

5. Consider whether the catchments may be sensitive to new development in flood risk terms using the Level 1 
SFRA Cumulative Impact Assessment (CIA). 

5.2.2.8 The Level 2 assessment for the Site has been summarised in Chapter 4: Flood Risk and Chapter 6: Flood Risk 
Vulnerability.   

5.3 Local Flood Risk Management Strategy (LFRMS) 

5.3.2.9 WCC published the LFRMS in April 2015. The LFRMS offers Guiding Principles in managing flood risk and a 
structure of managing strategy, in addition to that provided in the SFRA. The LFRMS outlines local flood risk, 
description of historic flood impacts and potential future flood risk in Wiltshire.  

5.3.2.10 The Local Flood Risk Management Strategy Objectives are outlined below: 

• Improve knowledge regarding flood risk. 

• Improve protection from flooding. 

• Improve resilience to flooding. 

• Improve the environment. 

• Improve communications about flooding issues. 

5.3.2.11 The objectives detailed above will be delivered through a series of local measures and actions. Site level Specific 
Management Actions are introduced so they could be implemented within locally important flood risk areas in 
order to translate the aims of the overall strategic actions onto a local scale. 

5.4 Core Strategy  

5.4.2.12 Wiltshire Council adopted their Core Strategy in January 2015. The following policies, quoting only relevant 
aspects, relate directly to flood risk and drainage.  
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Core Policy 67: Flood Risk 

Flood Risk Development proposed in Flood Zones 2 and 3 as identified within the Strategic Flood Risk Assessment 
will need to refer to the Strategic Housing Land Availability Assessment when providing evidence to the local 
planning authority in order to apply the sequential test in line with the requirements of national policy and 
established best practice. All new development will include measures to reduce the rate of rainwater run-off and 
improve rainwater infiltration to soil and ground (sustainable urban drainage) unless site or environmental 
conditions make these measures unsuitable. 

Core Policy 68: Water Resources 

Development must not prejudice the delivery of the actions and targets of the relevant River Basin or Catchment 
Management Plan, and should contribute towards their delivery where possible.  

Non-residential development will be required to incorporate water efficiency measures. Developers will be 
expected to submit details of how water efficiency has been taken into account during the design of proposals.  

Development proposals within a Source Protection Zone, Safeguard Zone or Water Protection Zone must assess 
any risk to groundwater resources and groundwater quality and demonstrate that these would be protected 
throughout the construction and operational phases of development.  
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9  Foul Drainage  

9.1.1.1 To understand the baseline provision for foul drainage in the area, a copy of Wessex Water network records 
(Appendix G) has been obtained. There are no foul water or combined sewers within the Site boundaries or 
along the B4258.  

9.1.1.2 There is a potable distribution main that runs along the B4258.   

9.1.1.3 The proposed development area lies approximately 300m south west from the Chippenham Water Recycling 
Centre, on the eastern bank of the River Avon.  

9.2 Design Criteria  

9.2.0.4 Peak design discharges have been calculated based on the current development criteria as described in Section 1 
of this report and for the following: 

Domestic peak = 4,000 litres * dwelling / day (peak) 

9.2.0.5 Assessed in accordance with the Design and Construction Guidance for Foul and Surface Water Sewers 
requirements, the development will have a residential design peak discharge of approximately 18.50l/s. 

9.3 Network Requirements  

9.3.0.6 Discussions with Wessex Water will need to be undertaken to confirm that the development can connect into 
their existing foul drainage infrastructure, where that connection will be located and if an onsite pumping station 
will be required.  

9.3.0.7 Following these discussions, it can be reviewed whether or not a foul water pumping station may be required for 
the development.  

9.4 Treatment Requirements 

9.4.0.8 Water companies have a statutory obligation through the Water Industry Act 1991, to provide capital investment 
in strategic treatment infrastructure to meet development growth. This investment planning is managed and 
regulated by OFWAT through the Asset Management Plan (AMP) process. The five yearly cyclical process 
requires that water companies allocate finances to a range of strategic projects to meet their statutory 
obligations.    

9.4.0.9 Where development programming requirements necessitate the reinforcement of facilities ahead of allocation 
in an AMP period, mechanisms are available to ensure the infrastructure can be delivered in a timely fashion, to 
meet the development programme. 
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9.5 Implementation Proposals 

9.5.0.10 Any new foul sewers across the Site will be designed to current Design and Construction Guidance for Foul and 
Surface Water Sewers standards, employing a point of connection agreed with Wessex Water.  

9.5.0.11 The system will be offered for the adoption of Wessex Water under S104 of the Water Industry Act 1991. 
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10  Summary  

10.1.1.1 The FRA demonstrates that all sources of flood risk have been assessed and the site and development as 
proposed is acceptable from a flood risk perspective. 

10.1.1.2 The proposed development has been designed in accordance with the NPPF and PPG together with associated 
local and national policy guidance. 

10.1.1.3 The majority of the Site lies within Flood Zone 1, a preferable location for development when considered in the 
context of the NPPF, with all built development located within this area. There are areas of Flood Zones 2 and 3 
associated with the River Avon and onsite drainage network which have remained as open space, with no 
proposed built development other than surface water drainage outfalls to the existing watercourse. 

10.1.1.4 Assessment of other potential flooding sources shows the land to have a low probability of flooding from 
overland flow and sewer flooding and a medium to high risk from groundwater flooding.  

10.1.1.5 Site-specific groundwater investigations have been undertaken to understand the groundwater flood risk within 
the proposed development and SuDS areas. The monitoring confirmed that groundwater remains below the 
surface across the developable areas of the Site, averaging approximately 0.6m below ground level, whilst also 
identifying areas where groundwater levels may seasonally rise closer to the surface. The results have directly 
informed the proposed drainage strategy and mitigation measures, including lined SuDS features, consideration 
of foundation design, exceedance routing and the setting of finished floor levels, a minimum of 600mm above 
recorded groundwater levels. The assessment therefore demonstrates that groundwater flood risk can be 
appropriately managed through the proposed design, ensuring the development will remain safe and resilient 
for its lifetime without increasing flood risk elsewhere. 

10.1.1.6  This document outlines how surface water flood risk will be managed across the Site in accordance with 
relevant national, regional and local policy, alongside non-statutory SuDS standards for the 100-year design life 
of the development. The proposed drainage strategy incorporates SuDS measures to attenuate and restrict 
runoff rates, ensuring post-development peak flows do not exceed existing greenfield rates (at either Qbar or 
3l/s/ha) while also delivering water quality, amenity and biodiversity benefits in line with the four pillars of SuDS 
guidance and the NPPF. 

10.1.1.7 The Site is currently greenfield and does not connect into an existing surface water sewer network. 

10.1.1.8 An outline drainage strategy is proposed to manage runoff from the increase in impermeable area associated 
with the development through a positive drainage network and SuDS management train approach. The strategy 
includes swales and detention basins located within the lower-lying areas of the Site to provide attenuation, flow 
control and water quality treatment prior to discharge to the local land drainage network. The incorporation of 
on parcel features such as tree pits and rain gardens will be investigated as the design progresses and updated 
drainage drawings and calculations will be provided at the appropriate stage.  

10.1.1.9 Overall, the proposed drainage strategy and supporting mitigation measures ensure compliance with Paragraph 
181 of the NPPF, such that flood risk is not increased elsewhere and any residual risk is appropriately managed. 
The development is therefore considered to be safe, resilient, and acceptable from a flood risk perspective for its 
lifetime. 

10.1.1.10 Any new sewers (foul or surface water) across the Site will be designed to current Design and Construction 
Guidance for Foul and Surface Water Sewers standards. 
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10.1.1.11 Means to discharge foul water drainage will be established that comply with current guidance and requirements 
of Wessex Water. Once development is complete, the network conveying flows from the site will be offered for 
adoption to Wessex Water to be maintained as part of their statutory duties. 
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11 Disclaimer 

11.1.1.1 The conclusions and recommendations contained herein are limited to those given the general availability of 
background information and the planned usage of the site. 

11.1.1.2 Third party information has been used in the preparation of this report, which Brookbanks, by necessity assumes 
is correct at the time of writing. While all reasonable checks have been made on data sources and the accuracy 
of data, Brookbanks accepts no liability for same. 

11.1.1.3 The benefits of this report are provided solely to Hallam Land for the proposed development at Land at East of 
Showell Farm, Chippenham only.  

11.1.1.4 Brookbanks excludes third party rights for the information contained in the report. 

11.2 Sources of Information 

11.2.0.5 The following bodies have been consulted while completing the study: 

• Wessex Water     -  Storm & foul water drainage 

• Wiltshire Council     -  Local Policy 

• Environment Agency    - Flood risk and storm drainage 

• Mastermap Data     -  Ordnance Survey 

• Published Geology    - British Geological Survey 

• Magic Maps      - Hydrogeology  
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12 Glossary of Terms  
 

• Aquifer - a body of permeable rock which can contain or transmit groundwater.  

• Flood Risk Vulnerability - the extent of harm, which can be expected under certain conditions of exposure, 

susceptibility and resilience. 

• Groundwater Vulnerability Zone – how easily areas can transmit pollution to groundwater.  

• Hydrogeology - the branch of geology concerned with water occurring underground or on the surface of the 

earth.  

• Infiltration - the flow of water from aboveground into the subsurface.   

• Ordinary Watercourse - include every river, stream, ditch, drain, cut, dyke, sluice, sewer and passage through 

which water flows and which does not form part of a main river. 

• Main River (watercourse)- A large river or stream that is maintained by the Environment Agency, any water 

course that isn’t a main river is an ordinary water course. 

• Primary Drainage System - a network of lateral drains or swales that carry water to an attenuation basin or 

SuDS and away from the playing surface. 

• Sustainable Drainage System – Features designed to manage stormwater locally (as close its source as 

possible), to mimic natural drainage and encourage its infiltration, attenuation and passive treatment. 
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Appendix A – Parameter Plan  
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Appendix B – Site Topographical Survey 
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Appendix C – Ground Investigation Report  
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1. INTRODUCTION 

1.1 General 

Geo Environmental Group (GEG) were commissioned by Brookbanks on behalf of 
their client, Hallam Land Management (HLM), to undertake infiltration testing at 
the site known as ‘Land at Chippenham,’ for the purpose of determining infiltration 
rates of the strata and the suitability for soakaway drainage. 

1.2 Available Information 

The following information was supplied by Brookbanks: 
 

 ‘Infiltration Test Locations,’ Brookbanks, Drawing No. 10741-SI-01, 
dated 29th March 2021. 

 
GEG also purchased various utility company service drawings of the site. 

1.3 Proposed Site Development  

The site is being considered for residential development. 

1.4 Scope 

The works performed by GEG included: 
 

 Trial pitting with infiltration testing in accordance with a specification 
supplied by Brookbanks. 

 Calculation of infiltration rates, subject to ground conditions 
encountered. 

 
Limitations to the scope of the report are outlined in Section 7. 

2. SITE SETTING 

2.1 Site Location 

The site is located on land east of Showell Farm, approximately 3km south of 
Chippenham town centre, Wiltshire, at the approximate National Grid Reference 
391166E, 170943N. It lies on land to the east of the B4528 and covers an area of 
approximately 34 hectares. 
 
A section of the 1:25,000 Ordnance Survey (OS) map identifying the site location is 
shown in Figure 1 of Appendix A. The site layout plan is presented in Figure 3 
(Appendix A). 

2.2 Site Description 

The site comprised agricultural land (currently arable across the majority and 
pasture along the eastern margins) with associated hedged boundaries. It fell very 
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gently towards the east from a level of approximately 50m AOD in the west to 45m 
AOD in the east. The southward flowing River Avon ran adjacent to the eastern 
boundary of the site, and the B4528 lay adjacent to the west with Showell Farm 
beyond. A small drain also ran along the north western boundary of the site (with a 
small nursery beyond), continuing eastwards across the site to join with the River 
Avon. 

3. GEOLOGY & HYDROGEOLOGY 

3.1 Published Geology 

Reference to the 1:50,000 scale British Geological Survey digital mapping of the area 
(solid and drift) (and Figure 2) indicates that the solid geology beneath the site 
comprises the Cornbrash Formation of the Jurassic period across approximately the 
western quarter of the site, which lies stratigraphically below the Kellaways 
Formation (also of the Jurassic), conjectured across the remainder. The Cornbrash 
Formation is described as medium- to fine-grained, predominantly bioclastic 
limestone. The Kellaways Formation is described as grey sandstone, with beds of 
generally calcareous siltstone and mudstone. 
 
The solid geology is conjectured to be overlain by superficial deposits of River 
Terrace Deposits 1 - sand and gravel locally across the central sections of the site. 
Locally Alluvium is indicated in the east associated with the River Avon. It is 
described as a normally soft to firm consolidated, compressible silty clay, but can 
contain layers of silt, sand, peat and basal gravel. A stronger, desiccated surface zone 
may also be present. 
 
No faults are conjectured to intersect the site at the surface. 

3.2 Hydrogeology 

3.2.1 Groundwater Designation 

Environment Agency data indicates that the solid geology of the Cornbrash 
Formation and the superficial deposits beneath the site are designated as a 
Secondary A Aquifers, and the Kellaways Formation as Unproductive strata. 
 
Secondary A Aquifers are defined as permeable layers capable of supporting water 
supplies at a local rather than a strategic scale, and in some cases forming an 
important source of base flow to rivers. These are generally aquifers formerly 
classified as minor aquifers. 
 
Unproductive Strata - are rock layers or drift deposits with low permeability that 
have negligible significance for water supply or river base flow. 

3.3 Potential Water Infiltration Properties of the Strata 

In terms of water infiltration, the strata of the Cornbrash Formation and River 
Terrace Deposits are considered most likely to be sufficiently permeable for 
soakaway drainage (depending on the presence of shallow groundwater and the 
degree of fines), and the Kellaways Formation is likely to be relatively impermeable 
unless significant clean sandstone is present. The Alluvium is located within the 
floodplain and is therefore unlikely to be suitable for infiltration purposes. 
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3.4 Groundwater Source Protection Zone 

The majority of the site does not lie within a currently defined Groundwater Source 
Protection Zone (GWSPZ). The south western corner of the site, however, falls 
within Outer Zone (Zone 2) of a GWSPZ. As such, should soakaway drainage be 
adopted in this area it is recommended that any specific Environment Agency 
restrictions associated with the GWSPZ are adhered to. 

3.5 Surface Water Flooding 

According to the Environment Agency online ‘Flood Map for Planning’, the majority 
of the western and central sections of the site lie within Flood Zone 1, being land that 
lies outside the 1 in 1000 year (0.1%AEP) flood risk area and hence has a low 
probability of flooding. 
 
However, the eastern part of the site adjacent to the River Avon lies within Flood 
Zone 3, and a smaller northern fringe of the site (along the course of the small 
watercourse) is also indicated to lie in Flood Zones 2 and 3. 
 
Flood Zone 2: This zone comprises land assessed as having between a 1 in 100 and 
1 in 1,000 annual probability of river flooding (1% – 0.1%), or between a 1 in 200 
and 1 in 1,000 annual probability of sea flooding (0.5% – 0.1%) in any year. 
 
Flood Zone 3: This zone comprises land assessed as having a 1 in 100 or greater 
annual probability of river flooding (>1%), or a 1 in 200 or greater annual 
probability of flooding from the sea (>0.5%) in any year. 

4. INTRUSIVE INVESTIGATION 

The following section outlines the scope of the intrusive investigation undertaken by 
GEG and details the ground conditions encountered and the infiltration testing 
carried out. 

4.1 Scope of Works 

The intrusive investigation was undertaken on the 14th to 16th September 2021 and 
comprised the excavation of 8 No. infiltration test trial pits (TP01-TP08) at the 
locations initially determined by Brookbanks (as shown on Figure 3). It should be 
noted that infiltration testing of TP05 was abandoned due to the presence of a fast 
inflow of groundwater encountered at 1.50m and associated instability of the trial 
pit. 
 
All works were carried out in accordance with current British Standard guidance 
(BS: 5930 and BS: 10175) and infiltration testing in general accordance with BRE 
Digest 365 (Soakaway Design). 
 
The ground conditions were logged by an experienced geo-environmental engineer 
from GEG. The strata encountered, groundwater levels/seepages, stability of 
excavations and depths of sampling are recorded on the trial pit logs presented in 
Appendix C. A photographic record is provided in Appendix B. 
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4.1.1.1 Limitations of the Intrusive Investigation 
 
No significant limitations were encountered during the intrusive investigation with 
the exception of TP03 and TP04 which were relocated slightly westwards from a field 
grazed by sheep into the adjacent cropped field. 

4.2 Strata Encountered 

The ground conditions encountered are described below and broadly confirmed the 
published geology. 

4.2.1 Topsoil 

Soft to firm CLAY topsoil was encountered across the site to depths of 0.10m to 
0.30m. 

4.2.2 Alluvium 

The Alluvium was not encountered in any of the exploratory holes. 

4.2.3 River Terrace Deposits 

The River Terrace Deposits were encountered underlying the topsoil in all of the 
exploratory holes to depths of 0.40m to >2.10m, and typically comprised horizons 
of firm to stiff CLAY, loose to dense very gravelly SAND or SAND & GRAVEL locally 
with a low cobble content. 

4.2.4 Kellaways Formation 

The Kellaways Formation was encountered underlying the River Terrace Deposits in 
5 No. exploratory holes (TP01-TP04 & TP07) from depths of 0.40m to 1.80m to the 
base of the trial pits and typically comprised firm to stiff CLAY. 

4.2.5 Cornbrash Formation 

The Cornbrash Formation was not encountered in any of the exploratory holes. 

4.2.6 Groundwater 

Groundwater was encountered locally in 3 No. trial pits (TP03, TP05 & TP08) at 
depths of 1.50m to 2.10m as seepage to fast inflows. 

4.2.7 Stability of Trial Pits 

The sides of all trial pit excavations were stable with the exception of instability of 
the side from 1.50m within the River Terrace Deposits in TP05. 

4.2.8 Reinstatement 

On completion of the measurements, the infiltration pits were emptied of residual 
water and backfilled with arisings. 
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be utilised for a more or less sensitive purpose in the future, or if operational 
procedures or management alter over time. 
 
GEG maintain intellectual copyright of the contents of this report and grant 
exclusive use of the material contained herein to the client, the client’s agents, the 
client’s respective sub-contractors and the specific local authority. No unauthorised 
distribution shall be made to any third parties without the prior consent of both GEG 
and the Client. 
 
GEG shall not be liable by reason of any representation (unless fraudulent), or any 
implied warranty, condition or other term, or any duty at common law for any loss 
of profit or any indirect, special or consequential loss, damage, costs, expenses or 
other claims (whether caused by the negligence of the Supplier, its servants, sub-
contractors or agents or otherwise) which arise out of or in connection with the 
provision of the Specified Service or their use by the Client. 
 
It should be noted that any warranty or liability offered or incurred by GEG, related 
to this report commences from the date of first issue of this report and is not altered 
by subsequent report revisions. 
 
Whilst GEG may identify the presence of potential invasive plant species during the 
standard geo-environmental walkover and/or investigations, the Client should be 
aware that ecological issues including an invasive species surveys etc. are beyond the 
scope of the works and as such no associated liability is accepted by GEG. 
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EXPLORATORY HOLE LOGS 
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e Samples & In Situ Testing

Depth Type Results
Depth

(m)

0.00

0.30

0.70

1.10

1.80

Level
(m) Legend Stratum Description

Soft light brown silty CLAY. 
(TOPSOIL)

Firm light brown slightly gravelly CLAY. Gravel is fine to 
coarse sub-rounded quartzite. 
(RIVER TERRACE DEPOSITS)

Medium dense light brown gravelly fine to coarse SAND. 
Gravel is fine to coarse sub-rounded quartzite. 
(RIVER TERRACE DEPOSITS)

Firm grey CLAY.
(WEATHERED KELLWAYS FORMATION)

End of Pit at 1.800m

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Trial Pit Log
TrialPit No

TP01
Sheet 1 of 1

Project 
Name: Land at Chippenham

Project No.
GEG-21-705

Co-ords:
Level:

391496.00 - 171070.00 Date
14/09/2021

Location:

Client:

Chippenham, Wiltshire, SN15 5NU

Brookbanks / HLM

Dimensions 
(m):

Depth
1.80

0.
50

2.10 Scale
1:25

Logged
AT

Remarks:

Stability:

1. No groundwater encountered. 2. Infiltration test carried out in pit. 3. Upon completion trial pit backfilled 
with arisings. 4. Equipment: JCB-3CX excavator. 

Stable
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e Samples & In Situ Testing

Depth Type Results
Depth

(m)

0.00

0.30

0.90

1.50

2.20

Level
(m) Legend Stratum Description

Soft light brown silty CLAY. 
(TOPSOIL)

Firm light brown slightly gravelly CLAY. Gravel is fine to 
medium sub-rounded quartzite. 
(RIVER TERRACE DEPOSITS)

Medium dense light brown slightly clayey gravelly fine to 
coarse SAND. Gravel is fine to coarse sub-angular 
quartzite. 
(RIVER TERRACE DEPOSITS)

Firm grey CLAY. 
(WEATHERED KELLWAYS FORMATION)

End of Pit at 2.200m

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Trial Pit Log
TrialPit No

TP02
Sheet 1 of 1

Project 
Name: Land at Chippenham

Project No.
GEG-21-705

Co-ords:
Level:

391542.00 - 170835.00 Date
14/09/2021

Location:

Client:

Chippenham, Wiltshire, SN15 5NU

Brookbanks / HLM

Dimensions 
(m):

Depth
2.20

0.
50

2.30 Scale
1:25

Logged
AT

Remarks:

Stability:

1. No groundwater encountered. 2. Infiltration test carried out in pit. 3. Upon completion trial pit backfilled 
with arisings. 4. Equipment: JCB-3CX excavator. 

Stable
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e Samples & In Situ Testing

Depth Type Results
Depth

(m)

0.00
0.10

1.15

1.80
1.90

Level
(m) Legend Stratum Description

Soft to firm friable light brown silty CLAY with numerous 
rootlets.
(TOPSOIL)
Firm to stiff friable orangish brown silty low cobble 
content CLAY with occasional rootlets and black organic 
sand sized particles. Cobbles are sub-rounded flint.
(RIVER TERRACE DEPOSITS)

Medium dense creamy greyish brown slightly clayey low 
cobble content SAND AND GRAVEL. Gravel and 
cobbles are fine to coarse sub-angular to sub-rounded 
flint.
(RIVER TERRACE DEPOSITS)

Stiff bluish grey CLAY.
(KELLAWAYS FORMATION)

End of Pit at 1.900m

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Trial Pit Log
TrialPit No

TP03
Sheet 1 of 1

Project 
Name: Land at Chippenham

Project No.
GEG-21-705

Co-ords:
Level:

391550.00 - 170689.00 Date
15/09/2021

Location:

Client:

Chippenham, Wiltshire, SN15 5NU

Brookbanks / HLM

Dimensions 
(m):

Depth
1.90

0.
40

3.00 Scale
1:25

Logged
AS

Remarks:

Stability:

1. Groundwater encountered at 1.70m as fast inflow. 2. Infiltration test carried out in pit. 3. Upon completion 
trial pit backfilled with arisings. 4. Equipment: JCB-3CX excavator. 

Stable
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e Samples & In Situ Testing

Depth Type Results
Depth

(m)

0.00

0.30

0.50

1.90

Level
(m) Legend Stratum Description

Soft friable dark brown slightly gravelly silty CLAY with 
numerous rootlets. Gravel is fine to medium sub-
rounded flint.
(TOPSOIL)
Loose yellowish orange very clayey SAND AND 
GRAVEL. Gravel is fine to medium sub-angular tabular 
flint and limestone.
(RIVER TERRACE DEPOSITS)
Firm to stiff bluish grey CLAY with rare rootlets.
(KELLAWAYS FORMATION)

End of Pit at 1.900m

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Trial Pit Log
TrialPit No

TP04
Sheet 1 of 1

Project 
Name: Land at Chippenham

Project No.
GEG-21-705

Co-ords:
Level:

391591.00 - 170577.00 Date
15/09/2021

Location:

Client:

Chippenham, Wiltshire, SN15 5NU

Brookbanks / HLM

Dimensions 
(m):

Depth
1.90

0.
40

2.50 Scale
1:25

Logged
AS

Remarks:

Stability:

1. No groundwater encountered. 2. Infiltration test carried out in pit. 3. Upon completion trial pit backfilled 
with arisings. 4. Equipment: JCB-3CX excavator. 

Stable
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e Samples & In Situ Testing

Depth Type Results
Depth

(m)

0.00

0.30

1.20

1.70

Level
(m) Legend Stratum Description

Soft brown silty CLAY. 
(TOPSOIL)

Firm light brown slightly gravelly CLAY. Gravel is fine to 
coarse sub-rounded quartzite. 
(RIVER TERRACE DEPOSITS)

Medium dense light brown slightly clayey gravelly fine to 
coarse SAND. Gravel is fine to coarse sub-rounded 
quartzite. 
(RIVER TERRACE DEPOSITS) 

End of Pit at 1.700m

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Trial Pit Log
TrialPit No

TP05
Sheet 1 of 1

Project 
Name: Land at Chippenham

Project No.
GEG-21-705

Co-ords:
Level:

391431.00 - 170870.00 Date
14/09/2021

Location:

Client:

Chippenham, Wiltshire, SN15 5NU

Brookbanks / HLM

Dimensions 
(m):

Depth
1.70

0.
50

2.30 Scale
1:25

Logged
AT

Remarks:

Stability:

1. Groundwater encountered at 1.50m as fast inflow. 2. Infiltration test not carried out due to shallow 
groundwater encountered and instability in pit. 3. Upon completion trial pit backfilled with arisings. 4. 
Equipment: JCB-3CX excavator. 
Unstable below 1.50m
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e Samples & In Situ Testing

Depth Type Results
Depth

(m)

0.00

0.25

1.60

2.10

Level
(m) Legend Stratum Description

Soft to firm friable brown slightly silty CLAY.
(TOPSOIL)

Stiff friable mottled brown and greenish brown silty 
CLAY with occasional rootlets.
(RIVER TERRACE DEPOSITS)

Medium dense to dense grey and and brown clayey 
gravelly SAND. Gravel is fine to to coarse sub-angular to 
well rounded tabular flint.
(RIVER TERRACE DEPOSITS)

End of Pit at 2.100m

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Trial Pit Log
TrialPit No

TP06
Sheet 1 of 1

Project 
Name: Land at Chippenham

Project No.
GEG-21-705

Co-ords:
Level:

391374.00 - 170657.00 Date
15/09/2021

Location:

Client:

Chippenham, Wiltshire, SN15 5NU

Brookbanks / HLM

Dimensions 
(m):

Depth
2.10

0.
40

3.00 Scale
1:25

Logged
AS

Remarks:

Stability:

1. No groundwater encountered. 2.  Infiltration test carried out in pit. 3. Upon completion trial pit backfilled 
with arisings. 4. Equipment: JCB-3CX excavator. 

Stable
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e Samples & In Situ Testing

Depth Type Results
Depth

(m)

0.00

0.30

0.80

1.80

Level
(m) Legend Stratum Description

Soft light brown silty CLAY.
(TOPSOIL)

Medium dense light orangish brown very clayey gravelly 
fine to coarse SAND. Gravel is fine to medium sub-
rounded quartzite. 
(RIVER TERRACE DEPOSITS)

Firm grey CLAY.
(WEATHERED KELLWAYS FORMATION)

End of Pit at 1.800m

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Trial Pit Log
TrialPit No

TP07
Sheet 1 of 1

Project 
Name: Land at Chippenham

Project No.
GEG-21-705

Co-ords:
Level:

391341.00 - 170947.00 Date
14/09/2021

Location:

Client:

Chippenham, Wiltshire, SN15 5NU

Brookbanks / HLM

Dimensions 
(m):

Depth
1.80

0.
50

2.30 Scale
1:25

Logged
AT

Remarks:

Stability:

1. No groundwater encountered. 2. Infiltration test carried out in pit. 3. Upon completion trial pit backfilled 
with arisings. 4. Equipment: JCB-3CX excavator. 

Stable
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e Samples & In Situ Testing

Depth Type Results
Depth

(m)

0.00

0.25

0.90

1.20

2.10

Level
(m) Legend Stratum Description

Firm friable dark brown silty CLAY with frequent rootlets.
(TOPSOIL)

Firm to stiff friable orangish brown slightly sandy slightly 
gravelly CLAY with occasional rootlets and black sand 
sized particles. Gravel is fine to medium sub-angular 
flint.
(RIVER TERRACE DEPOSITS)

Loose to medium dense orange and grey very clayey 
SAND AND GRAVEL. Gravel is fine to coarse angular to 
sub-angular flat flint.
(RIVER TERRACE DEPOSITS)
Medium dense brown slightly clayey SAND AND 
GRAVEL with frequent pockets of clay. Gravel is fine to 
coarse angular to sub-angular flat flint.
(RIVER TERRACE DEPOSITS)

End of Pit at 2.100m

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Trial Pit Log
TrialPit No

TP08
Sheet 1 of 1

Project 
Name: Land at Chippenham

Project No.
GEG-21-705

Co-ords:
Level:

391258.00 - 170796.00 Date
15/09/2021

Location:

Client:

Chippenham, Wiltshire, SN15 5NU

Brookbanks / HLM

Dimensions 
(m):

Depth
2.10

0.
40

3.00 Scale
1:25

Logged
AS

Remarks:

Stability:

1. Groundwater encountered at 2.10m as seepage. 2. Infiltration test carried out in pit. 3. Upon completion 
trial pit backfilled with arisings. 4. Equipment: JCB-3CX excavator. 
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1.0 INTRODUCTION AND OBJECTIVES 
 
1.1 Introduction 
 
Hallam Land Management Ltd are assessing the potential of a site located in the Showell area, to the south of Chippenham, 
Wiltshire (JPB Drawing XB620-01/R/F/01). The purpose of this investigation was to determine the hydrogeological setting 
beneath the site, in addition to assessing the permeability of the underlying soils.  
 
This report has been prepared and written on behalf of Hallam Land Management Ltd in the context of the purpose stated 
above and should not be used in any differing context.  No duty of care extends to any third party that may make use of 
the information unless written confirmation has been provided by Johnson Poole & Bloomer.  In addition, new information, 
improved practices and legislation may necessitate an alteration to the report in whole or in part after its submission.  
Therefore, with any change in circumstances, or after the expiry of one year from the date of the report, it should be referred 
to us for reassessment and, if necessary, amendment. No action or proceedings can be commenced against JPB after the 
expiry of 6 years from the date of this report. 
 
The copyright in this report and accompanying drawings is owned by Johnson Poole & Bloomer Limited and may not be 
reproduced, published or adapted without our consent. Subject to satisfaction of copyright conditions required by Ordnance 
Survey and British Geological Survey, complete copies may, however, be made and distributed by the client as appropriate 
in dealing with matters directly related to its commission. 
 
1.2 Objectives 
 
JPB were commissioned by Brookbanks Consulting Limited, on behalf of Hallam Land Management Ltd to undertake site 
investigation works. The aim of the investigation was to determine the underlying ground conditions, groundwater regime 
and permeability of the soils beneath the site. It should be noted that the scope of the investigation was designed by 
Brookbanks Consulting Limited.  
 
The ground investigation and subsequent groundwater monitoring is now complete, and this report presents the factual 
investigation data and JPB’s interpretation of the existing conditions.  
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2.0 SITE RECONNAISSANCE 
 
2.1 Site Walkover 
 
The site is located to the south of Chippenham and is approximately centred on Ordnance Survey National Grid Reference 
391372, 170837 and covers an area of approximately 31.5 hectares. A selection of site photographs is presented in 
Appendix 2.  
 
At the time of the site walkover on Thursday 9th November 2023 the site comprised agricultural fields. The site was bounded 
by B4528, an auction rooms and agricultural fields to the west. A stream was located within the north-eastern area of the 
site, which flowed to the south-east, joining into the River Avon immediately to the east of the site. To the north of the site 
was a beauty clinic, some residential houses, and some glass greenhouses. To the south of the site was the continuation 
of agricultural fields. 
 
The site topography gently slopes downward towards the east. 
 
2.2 Invasive Plant Survey 
 
An invasive plant survey was not carried out during the investigation works and a survey of the site by an ecologist is 
recommended prior to commencement of works at the site. 













 

Chippenham - Ground Investigation Report   1 
Status: Rev 0 issue 
Date of Issue: June 2024 

 
APPENDICES 

 
Appendix 1 Drawings 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHIPPENHAM 

 

SITE LOCATION PLAN 

HALLAM LAND MANAGEMENT 

MHP December 2023 NTS XB620-01/R/F/01 DOP 

CLIENT 

PROJECT TITLE 

SCALE APPROVED BY DATE DRAWING No. 

 

JOHNSON POOLE & BLOOMER   CONSULTANTS   GEO - ENVIRONMENTAL & MINERALS  

DRAWING TITLE 

DRAWN BY 

1Base map produced from Google maps 2023. 
 
THE COPYRIGHT IN THIS DRAWING IS OWNED BY JOHNSON POOLE & BLOOMER LIMITED AND MAY NOT BE REPRODUCED, PUBLISHED OR ADAPTED WITHOUT 
OUR CONSENT. SUBJECT TO SATISFACTION OF COPYRIGHT CONDITIONS REQUIRED BY ORDNANCE SURVEY AND BRITISH GEOLOGICAL SURVEY COMPLETE 
COPIES MAY, HOWEVER, BE MADE AND DISTRIBUTED BY THE CLIENT AS APPROPRIATE IN DEALING WITH MATTERS DIRECTLY RELATED TO ITS COMMISSION. 

Site Location 

Key 







 

Chippenham - Ground Investigation Report   2 
Status: Rev 0 issue 
Date of Issue: June 2024 

Appendix 2 Site Photographs 





 

Chippenham – Ground Investigation Report 
Date of Visit: November 2023 

 

Plate 3: View towards the north-east taken from the north-western area of the site. General view of the site 
showing fields.  

 
Plate 4: View towards the south, taken from the north-western area of the site. General view of the site showing 
fields. 



 

Chippenham – Ground Investigation Report 
Date of Visit: November 2023 

 

 
Plate 5: View towards the north-east, taken from the south-western area of the site. General view of the site 
showing fields. 

 
Plate 6: View towards the south taken from the southern area of the site. General view of the site. General view 
of the site showing fields. 



 

Chippenham – Ground Investigation Report 
Date of Visit: November 2023 

 
Plate 7: View towards the north-east, taken from the central area of the site. General view of the site showing 
fields. 

 
Plate 8: View towards the west, taken from the north-eastern area of the site. General view of the site showing 
fields. 
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Appendix 3 Zetica UXO Risk Map 
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Appendix 4 BGS Supplied Exploratory Hole Logs  
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Appendix 5 Environment Agency Catchment Data 
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Appendix 6 Window Sampling Logs – Geospek Ltd – November 2023 
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Appendix 7 Trial Pit Logs – Johnson Poole & Bloomer – November 2023 
  



Location

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:50 DP XB620.TP01

Chippenham

Hallam Land Management Limited

DOP

XB620

TP01
Number

45.79

391142.768 E 170950.176 N
09/11/2023

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

Excavation Method

Machine Excavation
0.7m x 2.6m x 1.7m

(0.40)
TOPSOIL: Grass over slightly clayey very silty fine to 
coarse SAND with occasional quartz gravel and rootlets.

45.39   0.40

(1.30)

Light brown and grey sandy sub-angular to sub-rounded 
fine to coarse GRAVEL of limestone. (Cornbrash Formation)

Strata wet below 0.7m bgl.

44.09   1.70
Complete at 1.70m

Trial pit location was scanned for services by Midland Survey Ltd prior to 
excavation.
Groundwater was not encountered during excavation, however strata was 
wet below 0.7m bgl.
Trial pit side walls were generally stable during excavation.
Trial pit backfilled with arisings upon completion and tamped down with 
machine bucket.

1/1



Location

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:50 DP/MP XB620.TP02

Chippenham

Hallam Land Management Limited

DOP

XB620

TP02
Number

45.79

391031.773 E 170852.561 N
09/11/2023

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

Excavation Method

Machine Excavation
1.05m x 2.2m x 1.7m

(0.40)
TOPSOIL: Brown slightly clayey silty fine to medium SAND 
with abundant rootlets.

45.39   0.40

(1.30)

Grey and brown slightly clayey slightly silty gravelly 
sub-angular to sub-rounded COBBLEs of limestone. 
(Cornbrash Formation)

44.09   1.70
Complete at 1.70m

Trial pit location was scanned for services by Midland Survey Ltd prior to 
excavation.
Groundwater was encountered at 1.5m bgl.
Trial pit side walls were generally stable during excavation.
Trial pit backfilled with arisings upon completion and tamped down with 
machine bucket.

1/1



Location

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:50 DP XB620.TP03

Chippenham

Hallam Land Management Limited

DOP

XB620

TP03
Number

47.89

391133.369 E 170723.592 N
09/11/2023

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

Excavation Method

Machine Excavation
0.6m x 2.3 x 2.0m

(0.40)
TOPSOIL: Soft brown silty sandy CLAY with occasional fine 
rootlets.

47.49   0.40

(0.50)

Soft brown silty sandy CLAY

46.99   0.90

(1.00)

Light brown and grey clayey sandy sub-angular to 
sub-rounded fine to coarse GRAVEL of flint, limestone and 
quartz. (River Terrace Deposits)

45.99   1.90
Grey and brown slightly clayey slightly silty gravelly 
sub-angular to sub-rounded COBBLEs of limestone. 
(Cornbrash Formation)

45.89   2.00

Complete at 2.00m

Trial pit location was scanned for services by Midland Survey Ltd prior to 
excavation.
Groundwater was encountered at 1.05m bgl.
Trial pit side walls began to collapse (granular material).
Trial pit backfilled with arisings upon completion and tamped down with 
machine bucket.

1/1
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Appendix 8 Soakaway Test Results 
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Appendix 9 Results of On Site Groundwater Monitoring – Johnson Poole and Bloomer Ltd – December 
2023 to May 2024 







                                                                                            Land at East of Showell Farm  Flood Risk Assessment 
 

  
 

Appendix D – Surface Water Drainage Strategy Plan 





                                                                                            Land at East of Showell Farm  Flood Risk Assessment 
 

  
 

Appendix E – Typical Sections 







                                                                                            Land at East of Showell Farm  Flood Risk Assessment 
 

  
 

Appendix F - Surface Water Drainage Calculations 



Greenfield runoff rate estimation tool
www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with

Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753

(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be

the basis for setting consents for the drainage of surface water runoff from sites.

Project details
Date

Calculated by

Reference

Model version

Location
Site name

Site location

Site easting (British National Grid)

Site northing (British National Grid)

Site details
Total site area (ha)

+

–

© OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.

ha

13/03/2026

Brookbanks

2.2.3

Chippenham

391463

170848

29.97

We use cookies on this site to enhance your user
experience

By clicking the Accept button, you agree to us doing so.

OK, I AGREE
 MORE INFO
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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
100
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
0.200
0.600
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

ResidenƟal A and C
1

0.850 5.00 44.000
42.500 1500

45.849
64.919

58.306
58.302

1.000
1.000

43.000
41.500

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 ResidenƟal A and C 1 250.000 0.600 43.000 41.500 1.500 166.7 600 7.21 135.1

1.000 1.883 532.5 414.9 0.400 0.400 0.850 0.0 400 2.071

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Node
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 250.000 166.7 600 Circular 44.000 43.000 0.400 42.500 41.500 0.400

1.000 ResidenƟal A and C JuncƟon 1 1500 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

ResidenƟal A and C

1

45.849

64.919

58.306

58.302

44.000

42.500

1.000

1.000 1500

0

1

0
1

1.000
1.000

43.000
41.500

600
600

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
240
20.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080
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Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

0
0

0
0

0
0

100 45 0 0

Node ResidenƟal A and C Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
43.000
0.700
1.8

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0068-1800-0700-1800
0.100
1200

Node ResidenƟal A and C Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

43.000

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 933.0 0.0 1.000 2367.0 0.0
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

1440 minute summer ResidenƟal A and C 1050 43.156 0.156 10.7 166.0520 0.0000 OK

1440 minute summer ResidenƟal A and C Hydro-Brake® 1 1.8 118.4

15 minute summer 1 1 41.500 0.000 0.6 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

1440 minute winter ResidenƟal A and C 1410 43.415 0.415 18.3 517.2883 0.0000 OK

1440 minute winter ResidenƟal A and C Hydro-Brake® 1 1.8 136.5

15 minute summer 1 1 41.500 0.000 1.8 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

2160 minute winter ResidenƟal A and C 2160 43.747 0.747 25.2 1109.3610 0.0000 FLOOD RISK

2160 minute winter ResidenƟal A and C Hydro-Brake® 1 1.9 219.8

15 minute summer 1 1 41.500 0.000 1.8 0.0000 0.0000 OK
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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
100
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
0.200
0.600
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

ResidenƟal B1
1

1.320 5.00 46.500
42.500 1500

45.849
64.919

58.306
58.302

1.500
1.000

45.000
41.500

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 ResidenƟal B1 1 415.000 0.600 45.000 41.500 3.500 118.6 600 8.09 128.2

1.000 2.235 631.9 611.6 0.900 0.400 1.320 0.0 479 2.526

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Node
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 415.000 118.6 600 Circular 46.500 45.000 0.900 42.500 41.500 0.400

1.000 ResidenƟal B1 JuncƟon 1 1500 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

ResidenƟal B1

1

45.849

64.919

58.306

58.302

46.500

42.500

1.500

1.000 1500

0

1

0
1

1.000
1.000

45.000
41.500

600
600

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
240
20.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080
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Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

0
0

0
0

0
0

100 45 0 0

Node ResidenƟal B1 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
45.000
1.200
2.9

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0078-2900-1200-2900
0.100
1200

Node ResidenƟal B1 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

45.000

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 1167.0 0.0 1.500 1895.0 0.0



Brookbanks ConsulƟng File: Catchment B1.pfd
Network: Storm Network
Brookbanks
08/04/2026

Page 3

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd

Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

1440 minute summer ResidenƟal B1 1050 45.210 0.210 16.7 259.5665 0.0000 OK

1440 minute summer ResidenƟal B1 Hydro-Brake® 1 2.7 180.4

15 minute summer 1 1 41.500 0.000 1.0 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

1440 minute winter ResidenƟal B1 1410 45.602 0.602 28.4 800.6819 0.0000 SURCHARGED

1440 minute winter ResidenƟal B1 Hydro-Brake® 1 2.8 215.8

15 minute summer 1 1 41.500 0.000 2.7 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

2160 minute winter ResidenƟal B1 2160 46.175 1.175 39.1 1727.5930 0.0000 SURCHARGED

2160 minute winter ResidenƟal B1 Hydro-Brake® 1 2.9 339.6

15 minute summer 1 1 41.500 0.000 2.8 0.0000 0.0000 OK
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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
100
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
0.200
0.600
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

ResidenƟal B2 and D
1

1.490 5.00 43.500
42.500 1800

45.849
64.919

58.306
58.302

1.500
1.000

42.000
41.500

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 ResidenƟal B2 and D 1 70.000 0.600 42.000 41.500 0.500 140.0 750 5.49 150.0

1.000 2.363 1043.9 807.7 0.750 0.250 1.490 0.0 498 2.594

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Node
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 70.000 140.0 750 Circular 43.500 42.000 0.750 42.500 41.500 0.250

1.000 ResidenƟal B2 and D JuncƟon 1 1800 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

ResidenƟal B2 and D

1

45.849

64.919

58.306

58.302

43.500

42.500

1.500

1.000 1800

0

1

0
1

1.000
1.000

42.000
41.500

750
750

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
240
20.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080
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Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

0
0

0
0

0
0

100 45 0 0

Node ResidenƟal B2 and D Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
42.000
1.200
3.2

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0082-3200-1200-3200
0.100
1200

Node ResidenƟal B2 and D Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

42.000

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 1321.0 0.0 1.500 2116.0 0.0
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

1440 minute summer ResidenƟal B2 and D 1050 42.211 0.211 18.8 294.4096 0.0000 OK

1440 minute summer ResidenƟal B2 and D Hydro-Brake® 1 3.0 201.3

15 minute summer 1 1 41.500 0.000 1.0 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

1440 minute winter ResidenƟal B2 and D 1410 42.602 0.602 32.1 903.6364 0.0000 OK

1440 minute winter ResidenƟal B2 and D Hydro-Brake® 1 3.2 245.1

15 minute summer 1 1 41.500 0.000 3.0 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

2160 minute winter ResidenƟal B2 and D 2160 43.181 1.181 44.1 1952.7470 0.0000 SURCHARGED

2160 minute winter ResidenƟal B2 and D Hydro-Brake® 1 3.2 377.9

15 minute summer 1 1 41.500 0.000 3.2 0.0000 0.0000 OK
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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
100
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
0.200
0.600
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

ResidenƟal E, F, H
1

2.300 5.00 43.800
41.500 1800

45.849
64.919

58.306
58.302

1.500
1.000

42.300
40.500

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 ResidenƟal E, F, H 1 170.000 0.600 42.300 40.500 1.800 94.4 750 5.98 145.8

1.000 2.880 1272.2 1211.7 0.750 0.250 2.300 0.0 590 3.250

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Node
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 170.000 94.4 750 Circular 43.800 42.300 0.750 41.500 40.500 0.250

1.000 ResidenƟal E, F, H JuncƟon 1 1800 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

ResidenƟal E, F, H

1

45.849

64.919

58.306

58.302

43.800

41.500

1.500

1.000 1800

0

1

0
1

1.000
1.000

42.300
40.500

750
750

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
240
20.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080
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Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

0
0

0
0

0
0

100 45 0 0

Node ResidenƟal E, F, H Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
42.300
1.200
5.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0103-5000-1200-5000
0.150
1200

Node ResidenƟal E, F, H Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

42.300

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 2117.0 0.0 1.500 3163.0 0.0
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

2160 minute summer ResidenƟal E, F, H 1500 42.508 0.208 20.9 461.5034 0.0000 OK

2160 minute summer ResidenƟal E, F, H Hydro-Brake® 1 4.8 427.9

15 minute summer 1 1 40.500 0.000 1.1 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

1440 minute winter ResidenƟal E, F, H 1410 42.893 0.593 49.5 1396.1860 0.0000 OK

1440 minute winter ResidenƟal E, F, H Hydro-Brake® 1 5.0 378.1

15 minute summer 1 1 40.500 0.000 4.7 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

2160 minute winter ResidenƟal E, F, H 2160 43.479 1.179 68.1 3015.9380 0.0000 SURCHARGED

2160 minute winter ResidenƟal E, F, H Hydro-Brake® 1 5.0 582.5

15 minute summer 1 1 40.500 0.000 5.0 0.0000 0.0000 OK
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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
100
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
0.200
0.600
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

ResidenƟal G
1

1.190 5.00 43.500
42.500 1500

45.849
64.919

58.306
58.302

1.500
1.000

42.000
41.500

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 ResidenƟal G 1 20.000 0.600 42.000 41.500 0.500 40.0 525 5.09 150.0

1.000 3.549 768.2 645.1 0.975 0.475 1.190 0.0 370 3.952

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Node
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 20.000 40.0 525 Circular 43.500 42.000 0.975 42.500 41.500 0.475

1.000 ResidenƟal G JuncƟon 1 1500 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

ResidenƟal G

1

45.849

64.919

58.306

58.302

43.500

42.500

1.500

1.000 1500

0

1

0
1

1.000
1.000

42.000
41.500

525
525

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
240
20.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080
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Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

0
0

0
0

0
0

100 45 0 0

Node ResidenƟal G Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
42.000
1.200
2.6

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0074-2600-1200-2600
0.100
1200

Node ResidenƟal G Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

42.000

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 1069.0 0.0 1.500 1749.0 0.0
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

2160 minute summer ResidenƟal G 1500 42.207 0.207 10.8 234.5004 0.0000 OK

2160 minute summer ResidenƟal G Hydro-Brake® 1 2.4 221.5

15 minute summer 1 1 41.500 0.000 0.9 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

1440 minute winter ResidenƟal G 1410 42.595 0.595 25.6 726.3116 0.0000 SURCHARGED

1440 minute winter ResidenƟal G Hydro-Brake® 1 2.4 186.9

15 minute summer 1 1 41.500 0.000 2.3 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Discharge
Vol (m³)

2160 minute winter ResidenƟal G 2160 43.157 1.157 35.2 1559.3560 0.0000 SURCHARGED

2160 minute winter ResidenƟal G Hydro-Brake® 1 2.6 300.4

15 minute summer 1 1 41.500 0.000 2.4 0.0000 0.0000 OK
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Appendix G – Wessex Water Sewer Records  
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