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I Executive Summary

Development Summary and Existing Conditions Overview Section

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
Development green space, amenity green space, area of formal play, allotments and
Summary 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.

The Site is currently undeveloped agricultural land, which is not thought to

Existing Land Use have been historically subject to any significant built development.

Baseline Conditions Section

The closest Environment Agency (EA) main river is River Avon, which is located

Existing along the eastern boundary of the Site. There is also an existing drainage 2
Watercourses channel located along the north of the Site, which flows from the west into the
River Avon.

A topographical survey of the Site was undertaken by Greenhatch Group in
February 2023. A review of the levels across the Site indicates a moderate fall
Topography west to east, with a high point of circa 51.23m above ordnance survey (AOD) in 3
the south west corner of the Site and a low of circa 40.03m AOD along the
north eastern boundary of the Site.

With reference to the British Geological Survey (BGS) mapping, the Site is
shown to be underlain by limestone bedrock geology belonging to the
Cornbrash Formation in the western third of the Site and sandstone, siltstone
and mudstone in the eastern two thirds belonging to the Kellaways Formation.
Geology

There are superficial deposits of alluvium (clay, silt, sand and gravel) adjacent
to the River Avon and river terrace deposits (sand and gravel) in the north and
east.

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

Hydrogeology The west of the Site is shown to be situated within a Zone Il (Outer Protection B
Zone) Source Protection Zone being either 25% of the source area or a 400 day
travel time, whichever is greater. In addition the west of the Site is also shown
to be situated within a Zone Il (Total Catchment), being the total area needed
to support the discharge from the protected groundwater source.
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Flood Risk

Mechanisms Comment Section

The Site lies approximately 40km southeast from the nearest tidal
Coastal & Tidal watercourse and lies at a minimum of circa 41mAQOD and therefore, has a 4
very low risk of coastal flooding.

The EA mapping shows that the west of the Site lies within Flood Zone 1;
being an area of Low Probability of flooding and outside both the 1 in 100
(1% AEP) and 1 in 1,000 (0.1% AEP) year flood events. The east of the Site,
along with the onsite drainage channel is located within Flood Zones 2 and 3.

Fluvial

The EA mapping illustrates areas of very low to high risk of surface water
flooding. The majority of the Site is referenced to have a very low risk of
flooding across the majority of the Site, and those areas that have a higher
risk of flooding will be managed through the carefully considered design of

Oosiland B development levels and the new SuDS system.

Pluvial . . . . .
( ) In line with current guidance, exceedance flows will be considered and safely

routed through development via defined flow paths. On this basis, residual

risk from overland flow is considered to be appropriately managed through
design, ensuring that flows can be safely conveyed through the Site without
increasing flood risk to buildings or elsewhere.

Wiltshire County Council’s SRFA states that: 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.

The Level 2 Site assessment has identified that 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
Groundwater surface.
Winter groundwater monitoring undertaken between December 2023 and
May 2024 across 10 boreholes has provided a more robust understanding of
seasonal high groundwater conditions across the Site, informing the drainage
strategy and associated mitigation measures. The monitoring confirmed that
groundwater remains below the surface across the developable areas,
averaging approximately 0.6m below ground level, with higher levels
generally associated with the lower-lying land adjacent to the River Avon.
These findings have informed the suitability and design of the proposed SuDS
strategy across the Site.

There is a risk of reservoir flooding in the east and north of the Site. In the
east, and majority of the north, the full extent of flooding is located within 4
the area of Flood Zone 2.

Reservoirs,
Canals etc

Wessex Water sewer records identified that there are no sewers identified
Sewers within the Site boundary. Given the local topography, flood risk associated 4
with sewer flooding is therefore considered to be a low probability.

iii



r. BROOKBANKS Land at East of Showell Farm Flood Risk Assessment

Drainage Strategy

Surface Water Drainage

Surface water will discharge through a series of conveyance swales and

Discharge detention SuDS basins and into the existing drainage ditches which discharge 8
Method ; . ; - : ;

into the existing drainage channel, which flows into the River Avon.
Pre e : .

The existing runoff rate for the Site (29.97ha) is 201.40 |/s for the 100 year storm
Development 8

O event and 64.70 |/s for the 1 year storm event.

Conditions
Post . . . R -
Development Surface water will be restricted to the 1 in 1 year event, which is equivalent to 8
Conditii:ms 2.16 1/s/ha and 15.43 |/s for the development area of 10.77 ha.

Foul Drainage

Discussions with Wessex Water will need to be undertaken to confirm that the
development can connect into their existing foul drainage infrastructure, where 10
that connection will be located and if an onsite pumping station will be required.

|
iv

Discharge
Method
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I 1 Introduction

1.1.1.1

1.1.1.2

1.1.1.3

1.1.1.4

1.1.15

1.1.1.6

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”.

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.”

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.

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

e Flood risk
e Surface water drainage

e Foul water drainage

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.

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

e 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.

e 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.

e 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.

e 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.

e Development will be designed so that any residual flood risk can be safely managed, and appropriate
mitigation measures incorporated where required.

e 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

Page 1 of 38
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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) itincorporates 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.

Page 2 of 38
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Flood Zones Flood Risk Vulnerability Classification
Essential Highly More Less Water
Infrastructure Vulnerable Vulnerable Vulnerable Compatible
Zone 1 v v v v v
Zone 2 v Exceptpn Test 7 v 7
Required
E tion Test E tion Test
Zone 3a xception Tes X xception Tes v v
Required Required
Exception Test
Zone 3b - X X X v
Required

Table 1-1: Environment Agency’s Flood Risk Vulnerability Classification Table

1.1.1.14 Allocation and planning of development must be considered against a risk-based search sequence, as provided
by the PPG. In terms of fluvial flooding, the guidance categorises flood zones in three principal levels of risk, as
follows in Table 1-2.

Flood Zone Annual Exceedance Probability (AEP) of Flooding
‘ Zone 1: Low probability <0.1%
‘ Zone 2: Medium probability 0.1-1.0%

Zone 3a / 3b: High probability >1.0%

Table 1-2: PPG Flood Risk Parameters

1.1.1.15 In accordance with the PPG, residential development, being designated as “More Vulnerable” classifications,
should lie outside the envelope of the predicted 1 in 100-year (1%) flood, with preference given to sites lying

outside the 1in 1,000 (0.1%) year events and within Flood Zone 1.

1.2 Planning Application

1.2.0.16 This FRA has been produced in order to provide information for an outline planning application, with all matters
reserved with the exception of access.

1.2.0.17 This FRA demonstrates that a suitable drainage strategy can be successfully designed and applied for the
development Site.
1.2.0.18 The Site will be the subject of reserved matters applications where detailed design layouts and criteria will be

provided, informed by the FRA.

Page 3 of 38
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I 2 Slte Lontext

2.1 Location

2.1.0.1 The proposed development lies to the south of Chippenham, Wiltshire.

2.1.0.2 The Site is agricultural fields used as a mix of arable and crop cultivation. The Site is shown to be bound by the
B4258 to the west with Showell Farm beyond and the River Avon to the east. To the south of the Site are bound
by agricultural field boundaries, whilst to the north there is Showell Nurseries (for which planning permission
has been granted for residential development for 120 dwellings), as well as an historic landfill. Further to the
north, the development at Rowden Park is being constructed.

2.2 Existing Site Drainage

2.2.0.3 The closest Environment Agency (EA) main river is River Avon, which is located along the eastern boundary of

the Site. There is also an existing drainage channel located along the north of the Site, which flows from the west
into the River Avon.

2.2.0.4 The Site location and drainage features are shown indicatively on Figure 2-1.

Site Boundary

Drainage Channel

River Avon

0 100 200 m
e = -

Figure 2-1: Site Location and Existing Drainage

Page 4 of 38
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|3 Baseline Conditions

3.1 Present Day

3.1.0.1 The Site is currently undeveloped agricultural land, which is not thought to have been historically subject to any
significant built development.

3.2 Topography

3.2.0.2 A topographical survey of the Site was undertaken by Greenhatch Group in February 2023. A review of the levels
across the Site indicates a moderate fall west to east, with a high point of circa 51.23m above ordnance survey
(AOD) in the south west corner of the Site and a low of circa 40.03m AOD along the north eastern boundary of
the Site.

Site Boundary

Figure 3-1: Topographic Survey — Greenhatch, 2023

Page 5 of 38
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3.3 Geology

3.3.0.3  With reference to the British Geological Survey (BGS) mapping, the Site is shown to be underlain by limestone
bedrock geology belonging to the Cornbrash Formation in the western third of the Site and sandstone, siltstone
and mudstone in the eastern two thirds belonging to the Kellaways Formation.

3.3.0.4 There are superficial deposits of alluvium (clay, silt, sand and gravel) adjacent to the River Avon and river terrace
deposits (sand and gravel) in the north and east.

3.3.0.5 The Site Geology is illustrated below on Figures 3-2 and 3-3.

+ . - M
fl Site Boundary Bedrock Geology

~ Kellaways Formation —
" Sandstone, Siltstone and
Mudstone

Cornbrash Formation -
Limestone

Figure 3-2: BGS Published Bedrock Geology (2026)

Site Boundary ey

Superficial Geology

. River Terrace Deposits — Sand
and Gravel

Alluvium - Clay, Silt, Sand And
Gravel

= e ———
Figure 3-3: BGS Published Superficial Geology (2026)
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3.4 Hydrogeology

34.1 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:

e physical, chemical and biological properties of the underlying soil and rocks
e depth and quality of soil
e presence of glacial sediment and other materials — known as ‘drift’

e 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.

Page 7 of 38
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Medium-low - these are lower priority groundwater resources that have some natural protection resulting in a
moderate to low overall groundwater pollution risk. Activities in these areas should follow good practice to
ensure they do not cause groundwater pollution.

Low - these are low priority groundwater resources that have a high degree of natural protection. This reduces
their overall risk of pollution from surface activities. However, activities in these areas may be a risk to surface
water due to increased run-off from lower permeability soils and near-surface deposits. Activities in these areas
should be adequately managed.

A | Key

Site Boundary

Groundwater Vulnerability
Zones

[ High
Medium - High
Medium

Medium — Low

> Low
2 Unproductive
b\ ; N B .
k\z 3 : _ 1\! @ Soluble Rock Risk
A - AR
\ R
i \'\ R T e, e =l

/ AN

Figure 3-4: Groundwater Vulnerability Zones Map (Magic Maps, 2026)

3.4.2.13 Six months of groundwater monitoring was completed, between December 2023 and May 2024. Further details
of the monitoring has been provided in Section 4.5

3.5 Source Protection Zone

3.5.2.14 The west of the Site is shown to be situated within a Zone Il (Outer Protection Zone) Source Protection
Zone being either 25% of the source area or a 400 day travel time, whichever is greater.

3.5.2.15 The mapping from Magic Maps (Figure 3-5) illustrates the extent of Zone Il within the south of the Site.

Page 8 of 38
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Key

Source Protection
Zones

Zone Il - Outer

ower Lodge Farm . Protection Zone

Site Boundary

Plucking Grove

Figure 3-5: Magic Maps (2026)
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|4 Flood Risk

4.1.1.1 Having completed a site hydrological desk study, the possible flooding mechanisms at the Site are identified as
follows.

4.2 Coastal Flooding

4.2.0.2 Coastal flooding affects low-lying coastal land which becomes submerged by seawater through high tides, storm
surges or rising sea levels.

4.2.0.3 The Site lies approximately 40km southeast from the nearest tidal watercourse and lies at a minimum of circa
41mAOD and therefore, has a negligible risk of coastal flooding.

4.3 Fluvial Flooding

4.3.0.4 The EA mapping illustrated on Figure 4-1 shows that the west of the Site lies within Flood Zone 1; being an area
of Low Probability of flooding and outside both the 1 in 100 (1% AEP) and 1 in 1,000 (0.1% AEP) year flood
events. The east of the Site, along with the onsite drainage channel is located within Flood Zones 2 and 3.

4.3.0.5 The area of Flood Zone 2; being an area which lies within High Probability of flooding, inside the 1 in 1000 (0.1%
AEP) flood event. Flood Zone 3; being an area which lies within High Probability of flooding, inside the 1 in 100
(1% AEP) flood event.

Key

Extent of extreme flood
— Flood Zone 3

Extent of extreme flood
— Flood Zone 2

Site Boundary \

Figure 4-1: EA Flood Map for Planning — Fluvial Flooding (April 2026)
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4.4 Pluvial Flooding

4.4.0.6 Overland flow mechanisms result from the inability of unpaved ground to infiltrate rainfall or due to
inadequacies of drainage systems in paved areas to accommodate flow directed to gullies, drainage downpipes
or similar. In minor cases, local ponding may occur. In more extreme events, flows accumulate and may be

conveyed across land following the topography.

4.4.0.7 The mapping on Figure 4-2 illustrates areas of very low to high risk of surface water flooding. Initial
investigations suggest that the risk of overland flow relates primarily to the topography of the Site; low areas of
the Site naturally store water limiting the surface runoff in concentrated areas and the drainage channel along
the northern boundary and extending east towards the River Avon.

_—
N Key
High Risk — chance of

. flooding greater than 1 in 30
Year Return (3.3%)

Medium Risk — chance of
flooding between 1 in 100
Year Return (1%) and 1 in 30
Year Return (3.3%)

Low Risk — chance of
flooding between 1 in 1000
Year Return (0.1%) and 1 in
100 Year Return (1%)

Very Low Risk — chance of
o D flooding less than 1 in 1000
Site Boundary '\ \ . Year Return (0.1%)

;1

Figure 4-2: EA Long Term Flood Risk Maps — Surface Water Flooding 2040 and 2060 (April 2026)

4.4.0.8 The pluvial flood modelling that forms the basis of the EA’s surface water flood mapping does not include high
capacity drainage features such as culverts or the details of any local/existing drainage systems and is therefore
the areas shown at risk are conservative. Notwithstanding this, the mapping provides a useful indication of
potential overland flow paths and areas of ponding, which will been used to inform the development layout,
including the setting of finished floor levels and external site levels.

4.4.0.9 Inline with current guidance, exceedance flows will be considered and safely routed through development via
defined flow paths. The proposed drainage strategy therefore incorporates appropriate exceedance routing and
retention of existing drainage features, including ditches, alongside new surface water drainage infrastructure.
On this basis, residual risk from overland flow is considered to be appropriately managed through design,
ensuring that flows can be safely conveyed through the Site without increasing flood risk to buildings or
elsewhere.
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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:

e 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;

e 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 4-3: Extract from Wiltshire Level 1 SFRA Appendix G — Groundwater Emergence Mapping

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

4.5.3.14 The Level 2 SFRA has provided a detailed assessment for 8 Sites across Wiltshire identified for planning by
Wiltshire County Council, including the Site, a previous allocation for a larger site, at Land at East of Showell
Farm in conjunction with Land South of Chippenham (Pol7), Figure 4-4.
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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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Figure 4-5: Extract from Wiltshire Level 2 SFRA- Groundwater Emergence Mapping Pol7 (which includes the boundary for
this planning application in its western extent)

4.5.4 Groundwater Monitoring

4.5.4.17 Six months of groundwater monitoring was completed, between December 2023 and May 2024, within 10
boreholes located across the Site, focusing with the areas of proposed development and SuDS.

4.5.4.18 Groundwater monitoring locations were focused within the proposed development parcels and areas of
proposed SuDS infrastructure in order to inform the drainage strategy and identify where mitigation measures
may be required.

4.5.4.19 Figure 4-6, illustrates the location of the Boreholes, while Table 4-1 provides the results of this monitoring.
Appendix C presents the logs within the full Groundwater Monitoring Report.
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Figure 4-6: Location of Groundwater Monitoring

Groundwater Levels (m bgl)

Date of
Maritarng BHO4  BHO5  BHO6  BHO7

08.12.23 028 | 062 | 025 | 039 | 060 | 078 | 045 | 08 | 097 | 063
08.01.24 038 | 066 | 031 | 037 | 054 | 074 | 043 | 08 | 071 | 068
06.02.24 048 | 091 | 059 | 079 | 102 | DRY | 070 | DRY | 132 | DRY
07.03.24 045 | 074 | 036 | 040 | 071 | 091 | 048 | 08 | 08 | DRY
05.04.24 022 | 038 | 013 | 029 | 040 | 042 | 020 | 039 | 054 | DRY
07.05.24 061 | 063 | N/A* | N/A* | N/A* | DRY | 065 | DRY | 129 | DRY

*Unable to locate borehole - likely destroyed/buried by recent ploughing activity
Table 4-1: Groundwater Monitoring Results

4.5.4.20 The results of the monitoring show that groundwater did not reach the surface or rise within 0.1m of existing
ground levels during the monitoring period, with the shallowest recorded groundwater level being 0.13m bgl in
BHO3 in April 2024. This is broadly consistent with the Level 2 SFRA groundwater emergence mapping, which
identifies parts of the wider western extent of the POL7 allocation as having groundwater levels predicted to be
at or within 0.025m of the ground surface during a 1% AEP event. While the SFRA mapping indicates a potential
for very shallow groundwater under extreme conditions, the site-specific monitoring undertaken during the
winter and spring period indicates that groundwater levels across the proposed development parcels remained
below ground level throughout the monitoring period.
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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 2.20mAQOD (June 2019) to 0.03mAQOD (February 2020). While the results from Parcel 3A (higher
area in the west), had groundwater levels ranging from 1.87mAQOD (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.

e 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.

e Areview 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.

e Basement structures are not proposed.

e 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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considered design of development levels, below ground infrastructure and land drainage systems this can
be managed such that the risk of flooding is considered acceptable to future residents, visitors and
properties. This includes the design of exceedance routing so that in the event groundwater were to emerge
at the surface, at what is likely to be a low flow rate, it can be channelled safely through the site.

e Finished Floor Levels will be a set a minimum of 600mm above highest measured groundwater level, but
also 300mm above the adjacent highway or exceedance route level.

4.5.4.29 With the implementation of the mitigation measures outlined above, any residual risk associated with
groundwater flooding can be appropriately managed such that the proposed development will remain safe and
resilient for its lifetime, without increasing flood risk elsewhere. The proposed drainage strategy, development
levels and foundation design will ensure that groundwater emergence, where it may occur, can be safely
controlled and routed through the Site while maintaining the functionality and integrity of the development and
associated SuDS infrastructure.

4.6 Artificial Water Bodies

4.6.4.30 Non-natural or artificial sources of flooding comprise of reservoirs, canals and lakes where water is retained at or
above the natural ground level. Artificial water bodies have the potential to cause flooding due to the release of
large volumes of water, resulting from a dam, bank or lock failure.

4.6.4.31 There is a risk of reservoir flooding in the east and north of the Site. In the east, and majority of the north, the
majority of flooding extent is also located within the area of Flood Zone 2, so all development has been located
away from this extent. Where there is a wider extent of flooding, mainly in the north west of the Site, all
development has remained outside of this area.

4.6.4.32 However, flooding from reservoirs is extremely unlikely. We have an excellent reservoir safety record in the UK.

Key

. When river levels are
normal

When there is also

Site Boundary

flooding from rivers

Figure 4-7: EA Long Term Flood Risk Maps — Reservoir Flooding (April 2026)
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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

5.1.0.2

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.

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

5.2.13

5.2.1.4

5.2.1.5

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

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.

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

The key objectives of the SFRA are to:

e 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.

e 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.

e  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.

e 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.

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

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

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

e Consider outputs from the Preliminary Flood Risk Assessment (PFRA) and any local flood risk strategies.
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e Take into account climate change.

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

e 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.

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:

e Improve knowledge regarding flood risk.
e Improve protection from flooding.

e Improve resilience to flooding.

e Improve the environment.

e 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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|6 Storm Drainage

6.1 Current Surface Water Drainage

6.1.0.1 The Site is currently undeveloped agricultural fields where storm water collects within depressions and flows
either directly into the River Avon or via an on-site drainage channel that runs along the northern boundary of
the site and continues through the Site and into the River Avon which forms the eastern boundary of the Site.

6.2 SuDS Components

6.2.0.2 Itis proposed to implement a SuDS scheme consistent with local and national policy at the proposed
development.

6.2.0.3 The nature of source control measures to be implemented will need to remain flexible, at the outline stage, in
order to provide each house builder with a “toolkit’ of options to reach an agreed target for peak discharge
reduction and water treatment.

6.2.0.4 However, a variety of SuDS features, both at source and catchment wide, will be reviewed and proposed within
this strategy.

6.2.0.5 Table 6-1 is an extract of Table 7.1 from the CIRIA SuDS Manual C753 which outlines a number of options
available.

Design Criteria

E Water Quantity
< Runoff
@ >
& = Volumes = z
c T Descripti s | £ S 2
omponent es escription ”
RETEEEE ‘ s |88 26 2
[T a
B 2 | a | & | I
@ X = @ = m
5 8 B B
v & @ 3
R TR Systems that collect runoff from the
€ | roofof a building or other paved P ® ] ®
Systems
surface for use
Planted soil layers on the roof of
L ] L] L] ®
SreenRouts buildings that slow and store runoff ¥ =
g . Systems that collect and store runoff,
L ] ® L ] L ] ® L]
Inftstion Systams allowing it to infiltrate into the ground B
Proprietary Subsurface structures designed to p ®
Treatment System provide treatment of runoff
Grass strips that promote
Filter Strips sedimentation and filtration as runoff is L ° L] O O
conveyed over the surface
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Shallow stone filled trenches that
Filter Drains provide attenuation, conveyance and i @ O L] @) )
treatment of runoff

Vegetated channels (sometimes
Swales planted) used to convey and treat L & ® @ @ ® [ ]
runoff

Shallow landscaped depressions that
allow runoff to pond temporarily on
the surface, before filtering through
vegetation and underlying soils

Bioretention Systems

Trees within soil-filled tree pots, tree
Trees planters or structural soils used to P & ® @ ® [ ]
collect, store and treat runoff

Structural paving through which runoff
can soak and subsequently be stored in
the sub-base beneath, and/or allowed
to infiltrate into the ground below

Pervious Pavements

Large, below ground voided spaces
used to temporarily store runoff before P @
infiltration, controlled release or use

Attenuation Storage
Tanks

Vegetated depressions that store and

Detention Basins
treat runoff

Permanent pools of water used to

facilitate treatment runoff — runoff can
Ponds and Wetlands . . P ® @ 2 &
also be stored in an attenuation zone

above the pool

— )
* Key

P — Point (collected where rainfall lands), L — Lateral (rainfall runoff collected in a drain or channel),

S—Surface (collected where rainfall lands over a surface)
OlLikely Valuable Contribution ® Some Potential Contribution to Delivery of Design Criterion

Table 6-1: Ciria Guidance Table 7.1 (SuDS Component Delivery of Design Criteria)

6.3 Drainage Hierarchy

6.3.0.6 The following paragraphs in this section outline the proposed drainage strategy to meet national and local
design requirements and guidance.

6.3.0.7 The NPPG and the latest National Standards for SuDS (July 2025) requires new development to implement
means of storm water control, known as SuDS, to maintain flow rates discharged to the surface water receptor
at the pre-development ‘baseline conditions’ and improve the quality of water discharged from the land.

6.3.0.8 When appraising suitable storm water discharge options for a development site, the National Standards provide
the following search sequence for identification of the most appropriate drainage methodology.

e priority 1: collected for non-potable use

e priority 2: infiltrated to ground

e priority 3: discharged to an above ground surface water body
|
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e priority 4: discharged to a surface water sewer, or another piped surface water drainage system

e priority 5: discharged to a combined sewer
6.3.0.9 Dealing with the search order in sequence:

6.3.0.10 As a primarily residential scheme there is not sufficient demand for non-potable water to include a larger scale
collection. However, on parcel SuDS will be incorporated throughout the development to collected and treat the
initial few mm of rainfall and reuse can be incorporated where possible within the local centre.

6.3.0.11 Infiltration testing was completed by GEG in 2021 which found that there was no to very little presence of
infiltration across the Site (7.63 x10°® to N/A), along with the high groundwater levels across the Site, infiltration
SuDS are not suitable for this development.

6.3.0.12 There is an existing drainage ditch that flows along the northern boundary in the west and continues through
the Site and into the River Avon which forms the eastern boundary of the Site. As such both the existing ditch
and the River Avon represents an appropriate receptor for storm water discharge and has the potential to
receive flows from the proposed development once restricted to the pre-existing ‘greenfield’ rates of run-off.

6.3.0.13 Table 6-2 outlines which options will be used within the outline application and which will be considered at the
detailed design stage.

Component Types Used at Outline To be Considered at Detailed Design

‘ Rainwater Harvesting Systems v

‘ Infiltration Systems

‘ Filter Strips v
‘ Filter Drains v
‘ Swales v v

‘ Tree Pits v

‘ Pervious Pavements

Detention Basins v v

Table 6-2: Types of SuDS Components to be Considered

6.3.0.14 The search sequence outlined above indicates that the onsite drainage channel within the north of the Site,
which discharges into the River Avon, is the most appropriate receptor of storm water from the proposed
development, having the potential to employ source control measures and on-line SuDS to control peak
discharges to no greater than the baseline conditions.

6.3.0.15 Proposals have been developed to inform the strategic drainage network across the development. It is proposed
that the drainage system for the Site utilises a SuDS system as the primary storm water management scheme.
Accordingly, a plan showing the conceptual drainage strategy for the Site is contained within Appendix D as
drawing 13143-DR-01 B.

6.3.0.16 Coupled with the storm water control benefits, the use of SuDS can also provide betterment on water quality.
National guidance in the form of CIRIA 753 outlines that by implementing SuDS, storm water from the Site can
be treated to an improved standard thus ensuring the development proposals have no adverse effects on the

wider hydrology.
|
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|7 Preliminary Drainage Proposals

The common aims of a Primary Drainage System are:

e Reduction in peak discharges to the agreed site wide run-off rate from the development areas.

e Provide water quality treatment where appropriate

Preliminary assessment of the requirements for storm drainage have been based on the following criteria as

shown in Table 7-1.

Application Site Area 29.97 ha
Developed Area 10.77 ha
Existing Highways (B4528) 0.63 ha
Landscaped Area 18.57 ha
Impermeability — Residential 0.60
Impermeability — Local Centre 0.85
Sewer design return period 1in1year
Sewer flood protection 1in 30 years

Fluvial / Development flood protection

1in 100 years

Table 7-1: Drainage Criteria and Measure

BFIHOST 0.573
BFIHOST19 0.588
PROPWET 0.34
SAAR9120 787mm
Minimum cover to sewers 1.2m
Minimum velocity 1.0 m/sec
Pipe ks value 0.6 mm
Allowance for climate change 45%
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7.2 Outline Surface Water Drainage Strategy

7.2.0.3

7.2.0.4

7.2.0.5

For this Site a SuDS strategy comprising of conveyance swales and detention basins which will outfall surface
water into the existing drainage ditches within the Site, has been designed.

Our surface water outfall will discharge into the adjacent watercourse, which is located within Flood Zone 3. As
such, the outfall will be designed to operate under surcharged conditions at the detailed design stage, with the
final structural arrangement and outfall type to be confirmed as the design progresses.

In accordance with the national SuDS guidance, the first 5mm of rainfall will be accommodated for within on
parcel SuDS such as rain gardens in the development parcels. These on parcel features will be designed at the
reserved matters stage, once the parcel layout has been fixed as the features needs to remain flexible at this
stage as it not clear what the most viable SuDS options will be.

7.3 Detention basins

7.3.0.6

7.3.0.7

7.3.0.8

7.3.0.9

7.3.0.10

National policy requires that new developments control the peak discharge of storm water from a site to the
baseline, undeveloped, site conditions.

The baseline loH124 run-off rates are shown on Table 7-2 below:

Event loH 124 (29.97ha) loH 124 Scaled to 1ha
1lin 1year(l/s) 64.70 2.16
Qbar (1/s) 82.90 277
1in 100 year (I/s) 201.40 6.72

Table 7-2: loH124 Baseline Discharge Rates

In order to determine the permitted rates of run-off from the development, the future impermeable catchment
areas must be derived.

The development will comply with the requirements set out in paragraph 9 of the Technical Guide to the
National Planning Policy Framework (NPPF), with the discharge of surface water from the proposed
developments not exceeding that of the existing greenfield sites, thus ensuring that there is no material increase
in the flood risk to surrounding areas. As such the drainage designed has be restricted to the 1 in 1 year runoff
rates for all storm events up to and including the 1 in 100 year plus climate change storm event.

The catchment areas and runoff rates for the Site are provided in Table 7-3.
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Developable Area  Total Impermeable Area  Design Run-off (I/s) — 1

Catchment Land Use

(ha) (ha) * Year
A Local Centre 0.21 0.18 0.39
Bl Residential 2.00 132 2.85
B2 Residential 1.20 0.79 1.71
C Residential 1.02 0.67 1.45
D Residential 1.05 0.69 1.50
E Residential 0.49 0.32 0.70
F Residential 1.50 0.99 2.14
G Residential 1.80 119 2.56
H Residential 1.50 0.99 2.14

‘ ‘ 10.77 ‘ 7.15 ‘ 15.44
* Impermeable Area has been calculated by using the impermeability parameters in Table 8-1

Table 7-3: Catchment Areas and Runoff Rates

7.3.0.11 The detention proposals have been assessed for the potential effects of climate change. The 1 in 100 year (1%
AEP) return events have been modelled for 45% climate change (including peak rainfall intensity). Calculations
for the climate change scenarios are contained within Appendix F.

7.3.0.12 The proposed strategic drainage masterplan is shown illustratively on drawing 13143-DR-01 B provided in
Appendix D.

7.3.2 Catchment Aand C

7.3.2.13 Calculations demonstrate that storm water detention storage extending to maximum 1,109m? will be required to
attenuate storm water discharges from the site during the critical 1 in 100 year plus 45% climate change event
storm. This will limit the peak discharges to 1.84 |/s.

Catchment Impermeable Designed Total Detention Volume for  Approx 5mm  Basin Storage
Area (ha) Area (ha) Run-off (I/s) 1in 100 Year Event (m’) (m?) On Parcel  Volume (m?)

| | | | |

Table 7-4: Catchment A and C - Summary Runoff & Detention Assessment Output

7.3.3 Catchment B1

7.3.3.14 Calculations demonstrate that storm water detention storage extending to maximum 1,728m? will be required to
attenuate storm water discharges from the site during the critical 1 in 100 year plus 45% climate change event
storm. This will limit the peak discharges to 2.85 I/s.
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Catchment Impermeable Designed Total Detention Volume for  Approx 5mm  Basin Storage
Area (ha) Area (ha) Run-off (I/s) 1in 100 Year Event (m?) (m?®) On Parcel  Volume (m?)

Table 7-5: Catchment B1 - Summary Runoff & Detention Assessment Output

7.3.4 Catchment B2and D

7.3.4.15 Calculations demonstrate that storm water detention storage extending to maximum 1,953m? will be required to
attenuate storm water discharges from the site during the critical 1 in 100 year plus 45% climate change event
storm. This will limit the peak discharges to 3.21 |/s.

Catchment Impermeable Designed Total Detention Volume for  Approx 5mm  Basin Storage
Area (ha) Area (ha) Run-off (I/s) 1in 100 Year Event (m?) (m?®) On Parcel Volume (m3)

| | | | |

Table 7-6: Catchment B2 and D - Summary Runoff & Detention Assessment Output

7.3.5 Catchment E, Fand H

7.3.5.16 Calculations demonstrate that storm water detention storage extending to maximum 3,015m?> will be required to
attenuate storm water discharges from the site during the critical 1 in 100 year plus 45% climate change event
storm. This will limit the peak discharges to 4.97 |/s.

Catchment Impermeable Designed Total Detention Volume for  Approx 5mm  Basin Storage
Area (ha) Area (ha) Run-off (I/s) 1in 100 Year Event (m?) (m?®) On Parcel Volume (m3)

Table 7-7: Catchment E, F, H - Summary Runoff & Detention Assessment Output

7.3.6 Catchment G

7.3.6.17 Calculations demonstrate that storm water detention storage extending to maximum 1,559m? will be required to
attenuate storm water discharges from the site during the critical 1 in 100 year plus 45% climate change event
storm. This will limit the peak discharges to 2.56 |/s.

Catchment Impermeable Designed Total Detention Volume for  Approx 5mm  Basin Storage
Area (ha) Area (ha) Run-off (I/s) 1in 100 Year Event (m’) (m®) On Parcel  Volume (m?)

| | | | |

Table 7-8: Catchment G - Summary Runoff & Detention Assessment Output
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I 8 SuDS Management

8.1 Water Quantity

8.1.0.1 No long term storage is currently proposed for surface water within the SuDS design.

8.1.0.2 The suitability of the types of rainwater harvesting systems that can be incorporated within the Site will be
investigated further at the detailed design stage.

8.2 Water Quality

8.2.0.3 Impermeable surfaces collect pollutants from a wide variety of sources including cleaning activities, wear from

car tyres, vehicle oil and exhaust leaks and general atmospheric deposition (source: CIRIA C609). The

implementation of SuDS in development drainage provides a significant benefit in removal of pollutant from

development run-off.

8.2.0.4 The SuDS Manual C753 describes a ‘Simple Index Approach’ for assessing the pollution risk of surface run-off to
the receiving environment using indices for likely pollution levels for different land uses and SuDS performance

capabilities.

8.2.0.5 CIRIA document C753 Table 26.2, as shown in Table 8-1 below, indicates the minimum treatment indices

appropriate for contributing pollution hazards for different land use classifications. To deliver adequate

treatment, the selected SuDS components should have a total pollution mitigation index (for each contaminant
type) that equals or exceeds the pollution hazard index.

Pollution Total suspended Hydro-
Land Use :
Hazard Level solids (TSS) carbons
Residential roofs Very Low 0.2 0.2 0.05
Individual property driveways, residential
car parks, low traffic roads (e.g. cul-de-
sacs, home zones and general access :
roads) and non-residential car parking with BesHHE 0.7 0.6 0.7
infrequent change (e.g. schools, offices) i.e.
< 300 traffic movements/day
0.2 (upto 0.8
. . where there is
Oth f Il | :
. er r.oo B Byl e el Low 0.3 potential for 0.05
industrial roofs)
metals to leach
from the roof)

Table 8-1: CIRIA 753 Table 26.2 Pollution Hazard Indices

8.2.0.6 For a residential type development, roof water requires a very low treatment of 0.2 for total suspended solids,
0.2 for heavy metals and 0.05 for hydrocarbons, and run-off from low traffic roads such as cul-de-sacs and
individual property driveways requires medium treatment of 0.7 for total suspended solids, 0.6 for heavy metals

and 0.7 for hydrocarbons.
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8.2.0.7 To provide the correct level of treatment, an assessment needs to be made of the mitigation provided by each
SuDS feature. Table 26.3 of The SuDS Manual CIRIA document C753 shown as Table 8-2 for discharges to surface
waters indicate the treatment mitigation indices provided by each SuDS feature.

Total suspended Hydro-
Type of SuDS component solids (TSS) Metals cahons
Swale 0.5 0.6 0.6
Detention basin 0.5 0.5 0.6

Table 8-2: CIRIA 753 Table 26.3 SuDS Mitigation Indices for Discharges to Surface Waters

8.2.0.8 Where more than one mitigation feature is to be used, CIRIA guidance states that the total mitigation index shall
be calculated as follows:

Total SuDS mitigation index = Mitigation Index 1 + 0.5 x Mitigation Index 2
8.2.0.9 At present, the Site does not benefit from any additional measures of stormwater treatment.

8.2.0.10 Due to the need to provide wider sustainability benefits and view the development at a strategic level, SuDS will
be implemented to passively treat run off from the development so as to have a positive impact on the
surrounding natural environment.

8.2.0.11 The Site will employ SuDS features, such as formal swales and detention basins. These are widely accepted to be
of high pollutant removal efficiency (CIRIA C753). This provides for at least two stages of treatment onsite.
Coupled with this however, the unknown watercourse should also be seen as an additional stage of treatment as
the sedimentation process is not limited to artificial drainage systems but is taken from the natural processes
observed within the water cycle. This gives three stages of treatment, providing an extensive system by which to
effectively decrease pollutant load within stormwater run-off.

8.2.0.12 Asthe Site is not presently served by any means of storm water treatment mechanisms, by providing the afore
mentioned SuDS within the proposed development it will be possible to maintain present water quality in the
area and thus the development can be seen to be having no significant environmental impact in relation to
water.

8.3 Amenity

8.3.0.13 A proposed SuDS strategy will be incorporated into the landscaping of the Site to provide open space,
recreational areas, areas of open water and habitat areas.

8.4 Biodiversity

8.4.0.14 The SuDS will provide new habitats for fauna and flora across the Site, as well as enhancing the existing space.

8.4.0.15 The type and location of planting within the SuDS can shelter, food, foraging and breeding opportunities for a
variety of wildlife. Further details of how SuDS will improve the ecology and BNG is provided within the Ecology
report.
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8.5 Exceedance Flows

8.5.0.16 Careful regard has to be made in respect of potential exceedance flows, being events that are more extreme
than current design criteria. Various national guidance has been published on the matter of exceedance flows
and measures that should be incorporated into a development to ensure the safety of occupiers and those using
the infrastructure.

8.5.0.17 The principal aim is to direct any exceedance flows away from properties and along defined corridors. At a local
level, this may mean water being conveyed along a length of highway, as long as the predicted flow depths and
velocities are acceptable. More strategically, the implementation of conveyance corridors is important in
avoiding deep and high velocity flows that present a high risk. The drainage system being promoted for the Site
will provide a good opportunity to incorporate exceedance flow routes into the design.

8.5.0.18 Many of the measures for dealing with exceedance flows must be dealt with at the detailed design stage.
However, the strategic layout can provide the framework of a network that can effectively deal with any future
exceedance problems.

8.6 Implementation Proposals

8.6.0.19 The conceptual drainage proposals have been developed in a manner that will allow the site wide system to be
designed to encourage passive treatment of discharged flows and to improve the water quality by removing the
low-level silts, oils which could be attributed to track/parking area run off of this nature. Final design will provide
for appropriate geometry and planting to maximise this benefit.

8.6.0.20 The storm water management features will be constructed and operational prior to the first use of the site,
derived on a phase-by-phase requirement.

8.6.0.21 It has previously been the case that the functionality of the storm water management system would be ensured
by ongoing maintenance, completed by the Local Authority, Drainage Authority, or a private maintenance
company as appropriate.

8.6.0.22 Depending on the ecological proposals for the basin which can require specialised maintenance, it is usual for
the following regime to be implemented (final details will be linked to ecological enhancements):

Frequency Operation
Post major storm events Inspection and removal of debris.
Every two months Grass mowing (growing season) & litter removal.

Weeding & vegetation maintenance. Minor swale clearance. Sweeping of permeable

Annual
pavements.
2 years Tree pruning.
5-10 years Desilting of channels. Remove silt around inlet and outlet structures.
15-20 years Major vegetation maintenance and watercourse channel works.

Table 8-3: Framework Maintenance of Detention System
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|9 Foul Drainage

9.1.1.1

9.1.1.2

9.1.1.3

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.

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

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

9.2.0.5

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)

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

9.3.0.7

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.

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

9.4.0.9

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.

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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|1O Summary

10.1.1.1

10.1.1.2

10.1.1.3

10.1.1.4

10.1.1.5

10.1.1.6

10.1.1.7

10.1.1.8

10.1.1.9

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.

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

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.

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.

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.

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.

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

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.

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:

e Wessex Water - Storm & foul water drainage
e Wiltshire Council - Local Policy

e Environment Agency - Flood risk and storm drainage
e Mastermap Data - Ordnance Survey

e Published Geology - British Geological Survey

e Magic Maps - Hydrogeology
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I 12 Glossary of Terms

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

e Flood Risk Vulnerability - the extent of harm, which can be expected under certain conditions of exposure,
susceptibility and resilience.

e Groundwater Vulnerability Zone — how easily areas can transmit pollution to groundwater.

e Hydrogeology - the branch of geology concerned with water occurring underground or on the surface of the
earth.

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

e 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.

e 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.

e 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.

e 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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I Appendix A — Parameter Plan
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I Appendix B — Site Topographical Survey
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IAppendix 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:
e ‘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:
e Trial pitting with infiltration testing in accordance with a specification
supplied by Brookbanks.
e 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 skm 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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3.2

3.2.1

3-3

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.

GEOLOGY & HYDROGEOLOGY

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.
Hydrogeology

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.

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

3:5

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.

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.

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.

Scope of Works

The intrusive investigation was undertaken on the 14™ to 16™ September 2021 and
comprised the excavation of 8 No. infiltration test trial pits (TPo1-TP08) at the
locations initially determined by Brookbanks (as shown on Figure 3). It should be
noted that infiltration testing of TPo5 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 TPo4 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-TPo4 & 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 (TPo3, TPo5 & 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 TPos5.

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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4.3 Infiltration Tests
A total of 8 No. infiltration tests were undertaken in the 7 No. trial pits suitable for
infiltration testing (TPo1-TPo4, TP0o7 & TP08). The tests were undertaken in
general accordance with BRE Digest 365.
Clean water was dispensed from a bowser at a rapid rate to fill each excavation as
quickly as possible to the proposed depth of the invert levels and/or the most
permeable strata. The excavations took less than 5 minutes to fill to their maximum
capacity. Each test pit was filled to give a head of water of approximately 1.00m.
Measurements were then taken of the fall of water at suitable time increments to
allow the infiltration rate to be calculated from the time taken for the water level to
drop from 75% to 25% effective depth (where possible). If there was sufficient time,
the tests were repeated a maximum of three times in accordance with BRE Digest
365.
4.4 Calculated Infiltration Rates
The water level measurements from the infiltration tests are tabulated and
graphically depicted on Figures D-1 to D-8 in Appendix D.
The effective depths reached during the tests and associated times are summarised
in Table 1 below.
Table 1. Infiltration Test Results
Location Effective . :
(Depth Range 'I;:t Strata* Depth (Eﬁz) Inﬁltlgg‘:; Rate
of Test) - Reached
TPo1
1 RTD / KF 66% 1539 N/A
(0.77-1.80m)
TPo2
1 RTD / KF 89% 1528 N/A
(1.18-2.20m)
TPo3
1 RTD / KF g9 305 N/A**
(0.86-1.90m)
TPo4
1 KF 100% 276 N/A
(1.03-2.10m)
TPob6
1 25% 234 1.08 x 105
(0.74-2.10m)
RTD
TPo6
2 25% [1] 250 1.12 X 1075[1]
(0.62-2.10m)
TPo7
1 RTD / KF 102% 165 N/A
(0.73-1.80m)
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Location Effective . .
(Depth Range Test Strata* Depth Time Infiltration Rate
TPo8
3 RTD 25% [2]** 340 7.63 X 1076 [2]**

(0.89-2.10m)

N/A = not applicable

* RTD = River Terrace Deposits; KF = Kellaways Formation.

** Not strictly in compliance with BRE365 due to the presence of groundwater.
[1] Based on extrapolated data (due to time constraints of running a second test).
[2] Based on extrapolated data (due to time constraints).

CONCLUSIONS

Infiltration rates could not be calculated in the majority of cases due to insufficient
soakage during the tests, where either the River Terrace Deposits were relatively
shallow (i.e. 0.40m to 1.50m in TPo1, TPo2, TPo4 & TP07) or where perched
groundwater was encountered (i.e. at 1.50m in TPo5 & 1.70m in TP03). Both cases
indicated that the ground conditions are unsuitable for traditional soakaway
drainage.

The infiltration tests undertaken in the River Terrace Deposits of TP0o6 yielded
infiltration rates of 1.08 x 105 and 1.12 x 105 m/s. The River Terrace Deposits of
TPo8 yielded an infiltration rate of 7.63 x 105, although perched groundwater was
encountered at 2.10m.

Whilst the results indicate that soakaways may be suitable for the site at least locally
(in particular where deeper River Deposits were encountered), or shallow soakaways
or SUDs may be suitable in other parts, confirmation of the groundwater regime by
monthly monitoring over the winter months is recommended. Infiltration testing of
the western site section (targeting the Cornbrash Formation if present) may also be
beneficial. However, in view of the Zone 2 GWSPZ in part of this area, any specific
EA requirements with respect to soakaway drainage should be considered.

REFERENCES

g British Standard Institute, BS 1377-Parts 1-9: 1990-2016. Methods of Tests for
Soils for Civil Engineering Purposes.

2, British Standard Institute, BS 5930:2015 + A1:2020. Code of Practice for Site
Investigations.

3. BRE Digest 365, 2016. Soakaway Design.

LIMITATIONS

As with all intrusive site investigations, there is a possibility that there are local
variations in ground conditions not identified by the current investigation.

The conclusions and recommendations stated herein are based on information
available at the time of production. These may not necessarily apply if the site is to
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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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Photo 3: Excavation of trial pit ITO2.
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No Photograph Available
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Photo 5: Excavation of trial pit ITO3.

Photo 6: Arisings from trial pit ITO3.

No Photograph Available
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Photo 7: Excavation of trial pit ITO4.

Photo 8: Arisings from trial pit IT04.
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Photo 11: Arisings from trial pit ITO6.

Photo 12: Arisings from trial pit ITO6.
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Photo 13: Excavation of trial pit ITO7.

Photo 14: Arisings from trial pit ITO7.

No Photograph Available

No Photograph Available

Photo 15: Excavation of trial pit ITOS.

Photo 16: Arisings from trial pit ITO8.
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TrialPit No

Trial Pit Log TPO1
Geo Environmental Group Sheet 1 Of 1
Project ) Project No. Co-ords: 391496.00 - 171070.00 Date
N "~ Land at Chippenham )
ame: GEG-21-705 Level: 14/09/2021
. , - i i 2.10 Scale
Location: Chippenham, Wiltshire, SN15 5NU I(Dr;r;ensmns 125
- Depth 8 L : d
Client:  Brookbanks / HLM 1650 © Og\%e
50 Samples & In Situ Testing
% f:f Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
0.00 Soft light brown silty CLAY.
(TOPSOIL) N
0.30 Firm light brown slightly gravelly CLAY. Gravel is fine to ]
coarse sub-rounded quartzite. ]
(RIVER TERRACE DEPOSITS) 05 —
0.70 Medium dense light brown gravelly fine to coarse SAND. ]
Gravel is fine to coarse sub-rounded quartzite. 1
(RIVER TERRACE DEPOSITS) i
1.0 —
1.10 Firm grey CLAY. ]
T (WEATHERED KELLWAYS FORMATION) N
L 15 |
1.80 — End of Pit at 1.800m ]
2.0
2.5
3.0
3.5 -
4.0—
45 —

Remarks: 1. No groundwater encountered. 2. Infiltration test carried out in pit. 3. Upon completion trial pit backfilled

with arisings. 4. Equipment: JCB-3CX excavator.

Stability: Stable

St
)

SN SN
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TrialPit No

>,
éﬁ‘ - . "
TR Trial Pit L
R rial Pit Log TP02
Geo Environmental Group Sheet 1 Of 1
Project ) Project No. Co-ords: 391542.00 - 170835.00 Date
N "~ Land at Chippenham )
ame: GEG-21-705 Level: 14/09/2021
. , - i i 2.30 Scale
Location: Chippenham, Wiltshire, SN15 5NU I(Dr;r;ensmns 125
- Depth 8 L : d
Client:  Brookbanks / HLM 2650 © Og\%e
50 Samples & In Situ Testing
% f:f Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
0.00 Soft light brown silty CLAY.
(TOPSOIL) N
0.30 Firm light brown slightly gravelly CLAY. Gravel is fine to ]
medium sub-rounded quartzite. ]
(RIVER TERRACE DEPOSITS) 05 —
0.90 Medium dense light brown slightly clayey gravelly fine to ]
coarse SAND. Gravel is fine to coarse sub-angular 1.0 —
quartzite. ]
(RIVER TERRACE DEPOSITS) |
1.50 . Firm grey CLAY. 157
| — — ] (WEATHERED KELLWAYS FORMATION) N
e 20—
2:20 — End of Pit at 2.200m 1
2.5
3.0
3.5 -
4.0—
45 —

Remarks: 1. No groundwater encountered. 2. Infiltration test carried out in pit. 3. Upon completion trial pit backfilled

with arisings. 4. Equipment: JCB-3CX excavator.

Stability: Stable

St
)

SN SN




VR TrialPit No
éﬁ‘ - . "
R Trial Pit L
R rial Pit Log TPO3
Geo Environmental Group Sheet 1 Of 1
Project ) Project No. Co-ords: 391550.00 - 170689.00 Date
N "~ Land at Chippenham )
ame: GEG-21-705 Level: 15/09/2021
. , - i i 3.00 Scale
Location: Chippenham, Wiltshire, SN15 5NU I(Dr;r;ensmns ° 125
Depth S Logged
Client:  Brookbanks / HLM 1950 © Ogge
50 Samples & In Situ Testing
% f:f Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
0.00 Soft to firm friable light brown silty CLAY with numerous
0.10 rootlets. 1
(TOPSOIL) i
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. g
(RIVER TERRACE DEPOSITS) 05
1.0 —
1.15 Medium dense creamy greyish brown slightly clayey low m
cobble content SAND AND GRAVEL. Gravel and |
cobbles are fine to coarse sub-angular to sub-rounded
flint. 1
(RIVER TERRACE DEPOSITS) 15 -
b 4 i
1.80 Stiff bluish grey CLAY. ]
1.90 (KELLAWAYS FORMATION) N
End of Pit at 1.900m 20—
2.5
3.0
3.5 -
4.0—
45 —

Remarks: 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. 2

Stability: Stable

N

IR

\\

SN
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TrialPit No

/Q‘ > . .
>
E Trial Pit Log TPO4
Geo EnvlmnmentalGruup Sheet 1 Of 1
Project ) Project No. Co-ords: 391591.00 - 170577.00 Date
N "~ Land at Chippenham
ame: GEG-21-705 Level: 15/09/2021
. , - i i 2.50 Scale
Location: Chippenham, Wiltshire, SN15 5NU I(Dr;r;ensmns ° 125
Depth S Logged
Client:  Brookbanks / HLM 1950 © Ogge
50 Samples & In Situ Testing
% f:f Depth Level Stratum Description
=h Depth Type Results (m) (m)
0.00 Soft friable dark brown slightly gravelly silty CLAY with
numerous rootlets. Gravel is fine to medium sub-
rounded flint.
0.30 (TOPSOIL)
’ Loose yellowish orange very clayey SAND AND
GRAVEL. Gravel is fine to medium sub-angular tabular
0.50 flint and limestone. 05
(RIVER TERRACE DEPOSITS)
Firm to stiff bluish grey CLAY with rare rootlets.
(KELLAWAYS FORMATION)
1.0 —
1.5
1.90

End of Pit at 1.900m

25

3.5

4.5

Remarks: 1. No groundwater encountered. 2. Infiltration test carried out in pit. 3. Upon completion trial pit backfilled

with arisings. 4. Equipment: JCB-3CX excavator.

Stability: Stable




;.2& TrialPit No
e . .
SR Trial Pit L
R rial Pit Log TPO5
Geo Environmental Group Sheet 1 Of 1
Project ) Project No. Co-ords: 391431.00 - 170870.00 Date
N "~ Land at Chippenham )
ame: GEG-21-705 Level: 14/09/2021
. , - i i 2.30 Scale
Location: Chippenham, Wiltshire, SN15 5NU I(Dr;r;ensmns 125
- Depth 8 L : d
Client:  Brookbanks / HLM 1950 © Og\%e
50 Samples & In Situ Testing
% f:f Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
0.00 Soft brown silty CLAY.
(TOPSOIL) 1
0.30 Firm light brown slightly gravelly CLAY. Gravel is fine to ]
coarse sub-rounded quartzite. ]
(RIVER TERRACE DEPOSITS) 05 -
1.0 —
1.20 Medium dense light brown slightly clayey gravelly fine to ]
coarse SAND. Gravel is fine to coarse sub-rounded 1
quartzite. ]
RIVER TERRACE DEPOSITS
v ( ) 15
1.70 End of Pit at 1.700m 1
2.0
2.5
3.0
3.5 -
4.0—
45 —

Remarks: 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. el

Equipment: JCB-3CX excavator.
Stability: Unstable below 1.50m

SHRe

SN SN
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TrialPit No

Trial Pit Log TP06
Geo Environmental Group Sheet 1 Of 1
Project ) Project No. Co-ords: 391374.00 - 170657.00 Date
N "~ Land at Chippenham )
ame: GEG-21-705 Level: 15/09/2021
. , - i i 3.00 Scale
Location: Chippenham, Wiltshire, SN15 5NU I(Dr;r;ensmns ° 125
Depth S Logged
Client:  Brookbanks / HLM 265)0 © Ogge
50 Samples & In Situ Testing
% f:f Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
0.00 Soft to firm friable brown slightly silty CLAY.
(TOPSOIL) 1
025 Stiff friable mottled brown and greenish brown silty ]
CLAY with occasional rootlets.
(RIVER TERRACE DEPOSITS) N
0.5 —
1.0 —
1.5 -
1.60 Medium dense to dense grey and and brown clayey |
gravelly SAND. Gravel is fine to to coarse sub-angular to ]
well rounded tabular flint. i
(RIVER TERRACE DEPOSITS)
2.0
210 End of Pit at 2.100m 1
2.5
3.0
3.5 -
4.0—
45 —

Remarks: 1. No groundwater encountered. 2. Infiltration test carried out in pit. 3. Upon completion trial pit backfilled

with arisings. 4. Equipment: JCB-3CX excavator.

Stability: Stable
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TrialPit No

Trial Pit Log TPO7
Geo Environmental Group Sheet 1 Of 1
Project ) Project No. Co-ords: 391341.00 - 170947.00 Date
"~ Land at Chippenham
Name: GEG-21-705 Level: 14/09/2021
i i 2.30
Location: Chippenham, Wiltshire, SN15 5NU '(Drg;!ens'ons S;CZ'Se
- Depth 8’ Loéged
— o
Client:  Brookbanks / HLM 1.80 AT
50 Samples & In Situ Testing
% f:f Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
0.00 Soft light brown silty CLAY.
(TOPSOIL) 1
0.30 Medium dense light orangish brown very clayey gravelly ]
fine to coarse SAND. Gravel is fine to medium sub- ]
rounded quartzite. 05 -
(RIVER TERRACE DEPOSITS) ]
0.80 Firm grey CLAY. |
(WEATHERED KELLWAYS FORMATION) ]
1.0 —
L 15 |
1.80 — End of Pit at 1.800m ]
2.0
2.5
3.0
3.5 -
4.0—
45 —

Remarks: 1. No groundwater encountered. 2. Infiltration test carried out in pit. 3. Upon completion trial pit backfilled

with arisings. 4. Equipment: JCB-3CX excavator.

Stability: Stable




VR TrialPit No
éﬁ‘ - . "
KR Trial Pit L
R rial Pit Log TPO8
Geo Environmental Group Sheet 1 Of 1
Project ) Project No. Co-ords: 391258.00 - 170796.00 Date
N "~ Land at Chippenham
ame: GEG-21-705 Level: 15/09/2021
. , - i i 3.00 Scale
Location: Chippenham, Wiltshire, SN15 5NU I(Dr;r;ensmns ° 125
Depth S Logged
Client:  Brookbanks / HLM 265)0 © Ogge
50 Samples & In Situ Testing
% f:f Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
0.00 Firm friable dark brown silty CLAY with frequent rootlets.
(TOPSOIL) N
025 Firm to stiff friable orangish brown slightly sandy slightly m
gravelly CLAY with occasional rootlets and black sand
sized particles. Gravel is fine to medium sub-angular N
flint. 0.5
(RIVER TERRACE DEPOSITS) i
0.90 Loose to medium dense orange and grey very clayey ]
SAND AND GRAVEL. Gravel is fine to coarse angular to 1.0
sub-angular flat flint. ]
120 (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. i
(RIVER TERRACE DEPOSITS) 15
2.0
210 End of Pit at 2.100m 1
2.5
3.0
3.5 -
4.0—
45 —

Remarks: 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. 2

Stability: Stable
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Appendix D

Infiltration Tests

Project Name:

Land at Chippenham

Depth of Pit (cm):

180.00 ?{(‘%

Project Ref.: GEG-21-705 Depth of Water at Start of Depth (cm): 77.00
Trial Pit: TPO1 Date of Test: 14 September 2021
Test No.: Test 1 of 1
Time (min) Depth from Surface (cm) % Effective Depth ||TDarameter Symbol Calculation Units TPO1
0 77 100.0% Effective Depth of Trial Pit d, m 1.03
2 79 98.1% idth of Trial Pit w m 0.50
9 80 97.1% Length of Trial Pit I m 2.10
15 81 96.1% \Volume of Trial Pit v =dp xwxl m® 1.08
85 89 88.3% \Volume of Trial Pit at 50% Effective Depth Vo, =Vx05 m’ 0.54075
136 92 85.4% Internal Surface Area of Trial Pit* ps0v, =lxw+dy x(w+l) m? 3.73
190 95 82.5% Time to reach 75% Effective Depth Torsw min 740.00
279 99 78.6% Time to reach 25% Effective Depth Toasw min N/A
1484 108 69.9% Time 25% - 75% Tp?ﬁ%-25% = szsss = Tp?ﬁ% min N/A
1539 112 66.0%
Infiltration Rate f =V /a p50% X (T p7s%-25%) m/s N/A
*To 50% Effective Depth (including base)
End of Test

With Reference to: Figure D-1

Engineer: AT
Checked by: MP
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Appendix D

Infiltration Tests

Project Name:

Land at Chippenham

Depth of Pit (cm):

220.00 @?\‘\%

Project Ref.: GEG-21-705 Depth of Water at Start of Depth (cm): 118.00
Trial Pit: TPO2 Date of Test: 14 September 2021
Test No.: Test 1 of 1
Time (min) Depth from Surface (cm) % Effective Depth ||TDarameter Symbol Calculation Units TP02
0 118 100.0% Effective Depth of Trial Pit d, m 1.02
4 119 99.0% idth of Trial Pit w m 0.50
30 120 98.0% Length of Trial Pit I m 2.30
101 122 96.1% \Volume of Trial Pit v =dp xwxl m® 1.17
143 123 95.1% \Volume of Trial Pit at 50% Effective Depth Vo, =Vx05 m° 0.5865
196 124 94.1% Internal Surface Area of Trial Pit* aps0% Slxw+d, x(w+l) m2 4.01
229 124 94.1% Time to reach 75% Effective Depth Torsw min 740.00
282 124 94.1% Time to reach 25% Effective Depth Toasw min N/A
1339 128 90.2% Time 25% - 75% Torsw-25% =T pasw = T prsw min N/A
1500 129 89.2%
1528 129 89.2% Infiltration Rate f =V spss /8500 X (Tprswzss) | mis N/A
*To 50% Effective Depth (including base)
End of Test

With Reference to: Figure D-2

Engineer: AT
Checked by: MP




Figure D-2 GEG-21-705 Land at Chippenham TPO2
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Appendix D

Infiltration Tests

Project Name:

Land at Chippenham

Depth of Pit (cm):

190.00 ?{(‘%

Project Ref.: GEG-21-705 Depth of Water at Start of Depth (cm): 86.00
Trial Pit: TPO3 Date of Test: 15 September 2021
Test No.: Test 1 of 1
Time (min) Depth from Surface (cm) % Effective Depth ||TDarameter Symbol Calculation Units TPO3
0 86 100.0% Effective Depth of Trial Pit d, m 1.04
5 103 83.7% idth of Trial Pit w m 0.40
9 113 74.0% Length of Trial Pit I m 3.00
53 142 46.2% \Volume of Trial Pit v =dp xwxl m® 1.25
75 149 39.4% \Volume of Trial Pit at 50% Effective Depth Vo, =Vx05 m° 0.624
100 151 37.5% Internal Surface Area of Trial Pit* aps0% Slxw+d, x(w+l) m2 4.74
121 152 36.5% Time to reach 75% Effective Depth Torsw min 7.50
163 155 33.7% Time to reach 25% Effective Depth Toasw min N/A
193 155 33.7% Time 25% - 75% Torsw-25% =T pasw = T prsw min N/A
209 155 33.7%
248 156 32.7% Infiltration Rate f =V spss /8500 X (Tprswzss) | mis N/A
305 156 32.7% *To 50% Effective Depth (including base)
End of Test

With Reference to: Figure D-3

Engineer: AS
Checked by: MP




Figure D-3 GEG-21-705 Land at Chippenham
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Appendix D

Infiltration Tests

Project Name:

Land at Chippenham

Depth of Pit (cm):

210.00 @?\‘\%

Project Ref.: GEG-21-705 Depth of Water at Start of Depth (cm): 103.00
Trial Pit: TP04 Date of Test: 14 September 2021
Test No.: Test 1 of 1
Time (min) Depth from Surface (cm) % Effective Depth ||TDarameter Symbol Calculation Units TP04
0 103 100.0% Effective Depth of Trial Pit d, m 1.07
39 103 100.0% idth of Trial Pit w m 0.40
82 103 100.0% Length of Trial Pit I m 2.50
190 103 100.0% \Volume of Trial Pit v =dp xwxl m® 1.07
276 103 100.0% \Volume of Trial Pit at 50% Effective Depth Vo, =Vx05 m’ 0.535
Internal Surface Area of Trial Pit* apso% Slxw+d, x(w+l) m? 4.10
Time to reach 75% Effective Depth Torsw min N/A
Time to reach 25% Effective Depth Toasw min N/A
Time 25% - 75% Ta7so-25% =T posw - T prss min N/A
Infiltration Rate f = Vsos /8 ps0% X (T prssosm) m/s N/A
*To 50% Effective Depth (including base)
End of Test

With Reference to: Figure D-4

Engineer: AT
Checked by: MP




Figure D4 GEG-21-705 Land at Chippenham TPO04
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Appendix D

Infiltration Tests

Project Name:

Land at Chippenham

Depth of Pit (cm):

210.00 @?\‘\%

Project Ref.: GEG-21-705 Depth of Water at Start of Depth (cm): 74.00
Trial Pit: TPO6 Date of Test: 15 September 2021
Test No.: Test10of 2
Time (min) Depth from Surface (cm) % Effective Depth ||TDarameter Symbol Calculation Units TP06
0 74 100.0% Effective Depth of Trial Pit d, m 1.36
5 87 90.4% idth of Trial Pit w m 0.40
10 97 83.1% Length of Trial Pit I m 3.00
14 104 77.9% \Volume of Trial Pit v =dp xwxl m® 1.63
34 123 64.0% \Volume of Trial Pit at 50% Effective Depth Vo, =Vx05 m° 0.816
74 144 48.5% Internal Surface Area of Trial Pit* Bpso% =lxw+dp x(w+l) m? 5.82
111 157 39.0% Time to reach 75% Effective Depth Torsw min 17.50
136 162 35.3% Time to reach 25% Effective Depth Toasw min 234.00
152 166 32.4% Time 25% - 75% Torsw-25% =T pasw = T prsw min 216.5
183 170 29.4%
193 171 28.7% Infiltration Rate f = Vsos /@ ps0m X (T prss-25%) m/s 1.08E-05
218 174 26.5% *To 50% Effective Depth (including base)
234 176 25.0%
End of Test

With Reference to: Figure D-6

Engineer: AS
Checked by: MP




Figure D-6 GEG-21-705 Land at Chippenham TP06
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Appendix D

Infiltration Tests S
Project Name: Land at Chippenham Depth of Pit (cm): 210.00 %\%
Project Ref.: GEG-21-705 Depth of Water at Start of Depth (cm): 62.00 s
Trial Pit: TPO6 Date of Test: 15 September 2021
Test No.: Test 2 of 2
Time (min) Depth from Surface (cm) % Effective Depth ||TDarameter Symbol Calculation Units TP06
0 62 100.0% Effective Depth of Trial Pit d, m 1.48
10 7r 89.9% idth of Trial Pit w m 0.40
35 97 76.4% Length of Trial Pit I m 3.00
55 109 68.2% \Volume of Trial Pit v =dp xwxl m’ 1.78
79 120 60.8% \Volume of Trial Pit at 50% Effective Depth Vo, =Vx05 m° 0.888
99 129 54.7% Internal Surface Area of Trial Pit* ps0% =lxw+dp x(w+l) m? 6.23
119 134 51.4% Time to reach 75% Effective Depth Torsw min 37.50
131 137 49.3% Time to reach 25% Effective Depth Toasw min 250.00
157 147 42.6% Time 25% - 75% Torsw-25% =T pasw = T prsw min 2125
250 172.5 25.3%
Infiltration Rate f = Vsos /@ ps0m X (T prss-25%) m/s 1.12E-05
*To 50% Effective Depth (including base)
Note: Last data point is based on extrapolated data due to time constraints.
End of Test

With Reference to: Figure D-7

Engineer: AS
Checked by: MP




Figure D-7 GEG-21-705 Land at Chippenham TP06
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Appendix D

Infiltration Tests

Project Name: Land at Chippenham Depth of Pit (cm): 180.00
Project Ref.: GEG-21-705 Depth of Water at Start of Depth (cm): 73.00
Trial Pit: TPO7 Date of Test: 14 September 2021
Test No.: Test 1 of 1
Time (min) Depth from Surface (cm) % Effective Depth ||TDarameter Symbol Calculation Units TPO7
0 73 100.0% Effective Depth of Trial Pit d, m 1.07
5 73 100.0% idth of Trial Pit w m 0.50
64 72 100.9% Length of Trial Pit I m 2.30
165 71 101.9% \Volume of Trial Pit v =dp xwxl m’ 1.23
\Volume of Trial Pit at 50% Effective Depth Vo, =Vx05 m’ 0.61525
Internal Surface Area of Trial Pit* ps0% Slxwtdy x(w+l) m’ 4.15
Time to reach 75% Effective Depth Torsw min N/A
Time to reach 25% Effective Depth Toasw min N/A
Time 25% - 75% Ta7so-25% =T posw - T prss min N/A
Infiltration Rate f = Vsos /8 ps0% X (T prssosm) m/s N/A
*To 50% Effective Depth (including base)
End of Test
With Reference to: Figure D-8 Engineer: AT

Checked by: MP
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Appendix D

Infiltration Tests S
Project Name: Land at Chippenham Depth of Pit (cm): 210.00 %\%
Project Ref.: GEG-21-705 Depth of Water at Start of Depth (cm): 89.00 s
Trial Pit: TPO8 Date of Test: 15 September 2021
Test No.: Test1o0f 1
Time (min) Depth from Surface (cm) % Effective Depth ||TDarameter Symbol Calculation Units TPO8
0 89 100.0% Effective Depth of Trial Pit d, m 1.21
5 96 94.2% idth of Trial Pit w m 0.40
10 100 90.9% Length of Trial Pit I m 3.00
15 105 86.8% \Volume of Trial Pit v =dp xwxl m’ 1.45
45 121 73.6% \Volume of Trial Pit at 50% Effective Depth Vo, =Vx05 m° 0.726
55 125 70.2% Internal Surface Area of Trial Pit* Bps0% =ixw+d, x(w+l) m? 5.31
127 144 54.5% Time to reach 75% Effective Depth Torsw min 41.50
207 160 41.3% Time to reach 25% Effective Depth Toasw min 340.00
263 169 33.9% Time 25% - 75% Torsw-25% =T pasw = T prsw min 298.5
280 171 32.2%
317 177 27.3% Infiltration Rate f = Vsos /@ ps0m X (T prss-25%) m/s 7.63E-06
340 180 24.8% *To 50% Effective Depth (including base)
Note: Last data point is based on extrapolated data due to time constraints.
End of Test

With Reference to: Figure D-9

Engineer: AS
Checked by: MP
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CONSULTANTS

EXECUTIVE SUMMARY

Hallam Land Management Ltd are assessing the potential of a site located within 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
groundwater levels and hydrogeological setting beneath the site. It should be noted that the scope of the investigation was
designed by Brookbanks Consulting Limited.

This section provides a brief summary of the investigation findings in relation to the ground conditions and groundwater
regime beneath the site.

Historical Background

On Site Off Site

Greenfield Plant Nurseries/ Beauty Salon/ Auction Yard/ Residential development/ Greenfield

Invasive Plants

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.

Geology

The investigation has indicated the site to be underlain by topsoil down to between 0.30m and 0.40m bgl. This generally
comprised of grass over clayey very silty fine to coarse sand. This was generally underlain by brown clayey sandy gravel
to between 0.40m and 2.30m bgl with some lenses of soft to firm very sandy clay. Given the nature of this strata, it is
considered that this is likely to represent the superficial river terrace deposits/alluvium.

The Kellaways Formation was encountered in BHO7 at 2.3m bgl down to the termination depth of the borehole at 3.0m bgl.
This stratum comprised stiff becoming very stiff dark grey slightly silty slightly sandy clay.

The Cornbrash Formation was encountered in the western area of the site, within borehole BH09 and TP0O1 to TPO03 at
between 0.4m to 1.9m down to the termination depths of the exploratory holes at between 1.7m and 2.5m bgl. This stratum
generally comprised grey and brown slightly clayey slightly silty gravelly sub-angular to sub-rounded cobbles of limestone.

Groundwater

Water was recorded in the boreholes during drilling/excavation as follows.

Borehole Groundwater Depth (m bgl) Groundwater Level (mAOD) Comment
BHO1 0.30 43 64 -
BHO02 0.60 43 51 -
BHO03 0.40 43.40 =
BH04 0.65 43.49 -
BHO05 0.90 4379 -
BHO06 1.00 4473 -
BHO7 1.00 43 68 -
BHO08 0.90 4538 -
BHO09 1.00 4565 -
BH10 MNo groundwater encountered - -
TPO1 MNo groundwater encountered - Strata was wet below 0.7m bgl.
TPO2 1.50 44 29 -
TPO3 1.05 46.84 -

The standpipes installed during the investigation were subsequently monitored and the results are summarised in the
following table.
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Water Depths Recorded (m)
Approx Response Response Water level [nAOD]
Borehole Level >
(mAOD) Zone Materials
08/12/23 08/01/24 06/02/24 07/03/24 | 05/04/24 | 07/05/24

River Terrace 0.28 0.38 0.48 045 0.22 0.61

BHO1 43943 | 035-1.05 Deposits [43.663] [43.563] [43.463] [43.493] | [43.723] | [43.333]
River Terrace 0.62 0.66 0.91 074 0.38 063

BHO2 44.943 1 035-1.05 Deposits [43.494] [43.454] [43.204] [43.374] [43.734] [43.484]
River Terrace 025 0.31 0.59 0.36 0.13 *

RLER SN | RN Deposits [43.551] [43.491] [43.211] [43.441] [43.671] L
River Terrace 0.39 0.37 0.79 0.40 0.29 .

B4 138 | 00008 Deposits [43.746] [43.766] [43.346] [43.736] [43.846] s
River Terrace 0.60 0.54 1.02 0.71 0.40 *

BHO5 44688 | 0.30-1.10 Deposits [44.088] [44.148] [43.688] | [43.978] | [44.288] by
River Terrace 078 0.74 0.91 0.42

08 872 | g=tds Deposits [44.951] [44.991] Dy [44.821] [45.311] DRY
River Terrace 045 043 0.70 048 0.20 0.65

BHO7 44679 | 1.00-2.00 Deposits [44.229] [44.249] [43.979] [44.199] [44.479] [44.029]
River Terrace 0.83 0.80 0.85 0.39

BHOS | 46278 | 040-115 | N o0 sass] | wsaze DRY | usaze) | mssss | DRY

Cornbrash 0.97 0.71 132 0.86 054 1.29

HhE puE | -1 Formation [45.683] [45.943] [45.333] [45.793] [46.113] [45.363]
River Terrace 0.63 0.68 073

BH10 50.076 | 0.30-1.10 Deposits et et DRY DR | oo e DRY

*Unable to locate borehole — likely destroyed/buried by recent ploughing activity.
Soll Infiltration

JPB was required to assess percolation rates in the underlying soils at three locations in the general spirit of BRE Digest
365. The pits were located at positions to test the suitability of the soils for soakaway trenches. Percolation testing was
undertaken in the pits (Appendix 8).

BRE Digest 365 recommends calculation of infiliration rate from the time taken for the water volume to fall from 75% to
25% of the effective storage depth of the pit. It should be noted that only one complete cycle (TP02) was completed during
the testing at the site. It is considered that soakaway drainage is not suitable at the site due to the presence of a
high groundwater table beneath the site.
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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 91" 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.
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3.0 APPRAISAL OF EXISTING INFORMATION
31 General

Initial research undertaken prior to the site investigation works included a routine examination of available geological maps,
past and present editions of the Ordnance Survey and relevant in-house data. A summary of information obtained from
our researches is presented in the following section.

3.2 UXO Assessment

A Zetica Map has been obtained with regards to the assessment of any risks which may or may not be posed by
Unexploded Ordnance (UXO) at the site. The map indicates the site to be in an area of low risk which are areas indicated
as having 15 bombs per 1000 acres or less. A copy of this map can be found in Appendix 3.

3.3 History of Land Use

An investigation of the past usage of the site can often provide an indication of former land uses. These researches can
help to identify any potential constraints to developments upon which physical investigations can then concentrate. Past
copies of Ordnance Survey Maps and air photos were examined, and a brief summary of the historical land uses identified
on and adjacent to the site are described below.

SUCr)\::;aE':;i:gon On Site Surrounding Area

1886 Greenfield A road runs along the western boundary and the river Avon
runs along the eastern boundary. There is a farm located
immediately north-west of the site. There is another farm
approximately 100 m west of the site across the river Avon.

1889 No significant changes. No significant changes.

1900 No significant changes. No significant changes.

1901 No significant changes. No significant changes.

1926 No significant changes. A sewage works built approximately 60 m northeast of the site.

1947 No significant changes. No significant changes.

1960 No significant changes. No significant changes.

2021 No significant changes. No significant changes.

2023 No significant changes. Building is shown to the north of site.

3.4 Geology

An initial appreciation of the general geological conditions underlying the site was made from the available Geological
Survey sheets (JPB Drawing XB629-01/R/F/02) and BGS supplied borehole logs (Appendix 4). The following is a summary
of the indicated conditions as interpreted from the above information by JPB.

Made The site is greenfield therefore no significant made ground deposits are anticipated.

Ground

Natural River terrace deposits comprising clay, silt, sand and gravel are indicated to underlie the central,
Superficial | northern and north-western areas of the site. In addition, Alluvium associated with the River Avon
Deposits comprising clay, silt sand and gravel is indicated in the eastern area of the site.

Rock Strata | The majority of the site is indicated to be underlain by the Kellaways Formation, comprising mudstone
which is commonly silici-silty or silici-sandy (mostly in the upper part) beds of generally calcareous
siltstone and sandstone.

The western area of the site is indicated to be underlain by the Cornbrash Formation, which comprises
bluish grey limestone when fresh or an olive or yellowish brown when weathered which is fine to
medium grained which is predominantly bioclastic wackestone and packstone. The Cornbrash
Formation is poorly bedded with arenaceous units in some places with some interbedded mudstones
in some places.

Bedrock is indicated to lie at between 0.30m and 2.30m depth below ground level.

3.5 Hydrology and Hydrogeology

The available information, including the Environment Agency Catchment Data Explorer (Appendix 5), indicates that the
following hydrological and hydrogeological conditions are present at the site.
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Surface Water | A stream is located immediately north of the site, which flows south-east through the north-eastern
Features area of the site and joins the River Avon immediately to the east of the site boundary.

The Environment Agency Catchment Data Explorer classifies the River Avon as being of
“Moderate” ecological potential, with a chemical status of “Fail”.

Superficial River Terrace and Alluvium deposits are indicated to be present and may comprise granular
Deposits materials.
Rock Strata The Kellaways Formation is indicated to comprise predominantly clays, and therefore it is

considered that this will likely be of low permeability and resource potential.

Available online mapping information indicates that the Cornbrash Formation is classified as a
‘Secondary A’ aquifer by the Environment Agency.
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4.0 SITE INVESTIGATIONS
41 Programme of Works and Investigation Rationale

All aspects of the investigation were designed by Brookbanks Consulting Limited. The investigation points were located
where access, ground conditions and underground services allowed. It should be noted that soil and rock conditions are
highly variable and may differ between sampling points and this may affect interpretation. Additional features may exist
buried at depth beyond the scope of the drilling and could have therefore been undetected by investigation. The
approximate locations of the boreholes is shown on JPB Drawing XB629-01/R/F/03.

Work Item Description Appendix
Window Ten soils boreholes (BH01 to BH10) to depths of between 0.95m and 3.00m, were sunk | Appendix 6
Sample by Geospek Limited across the site on Wednesday 8™ and Thursday 9" November 2023
Boreholes

It should be noted that due to the soft ground conditions, it was not possible to access
boreholes BH01-BH08, BHO8 and BH10 with the drilling rig, therefore hand dug inspection
pits were undertaken at these locations, as instructed by Brookbanks Ltd.
Rationale To investigate the nature and extent of the soil and rock underlying the site and install
groundwater monitoring installation standpipes.
Trial Pitting Three trial pits (TP01 to TP03), to between 1.70m and 2.00m depth on, undertaken by a | Appendix 7
Johnson Poole & Bloomer Engineering Geologist on Thursday 9" November 2023.
Rationale To investigate the nature and extent of the underlying soils and to facilitate soakaway
testing.
Soakaways Undertaken in three trial pits (TP01, TP02 and TP03) in general accordance with BRE | Appendix 8
Digest 365.
Rationale To investigate the permeability of the soils and rock underlying the site.
Groundwater | Groundwater monitoring at standpipes installed in the boreholes (BH01 to BH10) was | Appendix 9
monitoring carried out on six occasions between December 2023 and May 2024 at monthly intervals,
as specified by Brookbanks Consulting Limited.
Rationale To determine the groundwater regime at the site.
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5.0 SITE GEOLOGY
5.1 General

The general geological conditions beneath the site were assessed from the available information including a review of
geological maps and boreholes. This provided an indication of the general thickness of the superficial cover.

The recent investigations appear to confirm the anticipated geological conditions with topsoil overlying River Terrace
deposits and Alluvium, which is in turn underlain clay of the Kellaways Formation or Cornbrash Formation in the western
area of the site.

5.2 Made Ground

Made ground was not encountered in any of the boreholes at the site, however topsoil which was likely disturbed by
farming/ploughing activities was present from ground level down to between 0.30m and 0.40m. This generally comprised
of clayey very silty fine to coarse sand.

5.3 Natural Deposits

The topsoil was generally underlain by brown clayey sandy gravel to between 0.40m and 2.30m bgl with some lenses of
soft to firm very sandy clay. Given the nature of this stratum, it is considered that this is likely to represent the superficial
river terrace deposits/alluvium.

5.4 Solid Geology

The Kellaways Formation was encountered in BHO7 at 2.3m bgl down to the termination depth of the borehole at 3.0m bgl.
This stratum comprised stiff becoming very siiff dark grey slightly silty slightly sandy clay.

The Cornbrash Formation was encountered in the western area of the site, within borehole BH09 and TPO1 to TP03 at
between 0.4m to 1.9m down to the termination depths of the exploratory holes at between 1.7m and 2.5m bgl. This stratum
generally comprised grey and brown slightly clayey slightly silty gravelly sub-angular to sub-rounded cobbles of limestone.

5.5 Groundwater

Water was recorded in the boreholes during drilling/excavation as follows.

Borehole Groundwater Depth (m bgl) Groundwater Level (mAOD) Comment
BHO1 0.30 4364 -
BHO02 0.60 43 .51 -
BHO03 040 43.40 -
BHO04 0.65 43.49 -
BHO05 0.90 4379 -
BHO06 1.00 4473 -
BHO7 1.00 43.68 -
BHO08 0.90 4538 -
BH09 1.00 4565 -
BH10 Mo groundwater encountered - -
TPO1 Mo groundwater encountered - Stratum was wet below 0.7m bgl.
TPO2 1.50 44 29 -
TPO3 1.05 46.84 -

The standpipes installed during the investigation were subsequently monitored and the results are summarised in the
following table.
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Water Depths Recorded (m)

Approx Water level [nAOD]

Borehole Level Response Respo_nse

megs) eone S 08/12/23 08/01/24 | 06/02/24 | 07/03/24 | 05/04/24 | 07/05/24
== Sl | et Riggoirigce [42'?;23] [421223] [421323] [421333] [42%3] [42'.2;,31
il Bnseedll bt nggoirigce [42'.%4] [4%?24] [421%4] [4212;4] [421224] [42'.324]
BHO3 | 43801 | 040-1.00 Rigpﬁf‘_@ce [42'_5211 [4322;1] [42_2?1] [422231] [43:25? g |
orios | #4190 | 050-0% Riggoirigce [430336] [42%6] [421236] [42:;126] [42:526] NIA”
BHOS | 44688 | 030-110 | ML IHO® | 0 08sl | a4 1481 | aaceel | uaore) | aces | VA
o | oA | asm T Ringoirigce [42'.521] [4%31] PRY [422251] [4223%1] DRY
S el e Rigpgigce [440'.329] [42;39] [42;29] [42ﬁ?gg] [4?{329] [42'.329]
BH08 | 46278 | 040115 | ML C% | sass) | sare | OFY | psacs | psess | OFY
b bl e e (Fjg:;b;']g: [42-2;3] [422;13] [4;%3] [42:333] [42:?13] [4:15%23]
BH10 50.076 | 0.30—1.10 Rig;oir.-iice [48336] [48:236] oy -~ [48:226] —

*Unable to locate borehole - likely destroyed/buried by recent ploughing activity.
5.6 Percolation Testing

JPB was required to assess percolation rates in the underlying soils at three locations in the general spirit of BRE Digest
365. The pits were located at positions to test the suitability of the soils for soakaway trenches. Percolation testing was
undertaken in the pits (Appendix 8).

BRE Digest 365 recommends calculation of infiliration rate from the time taken for the water volume to fall from 75% to
25% of the effective storage depth of the pit. It should be noted that only one complete cycle (TP02) was completed during
the testing at the site. It is considered that soakaway drainage is not suitable at the site due to the presence of a
high groundwater table beneath the site.

Trial Pit Recorded Range(s) of Infiltration Rates (m/s) Additional Remarks
MNegligible fall in water level. Strata considered to be
TPO1 2 . -
practically impermeable.
TP02 Only one cycle completed. -
P03 Shallow groundwater table encountered,
} unable to conduct test.
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Appendix 2 Site Photographs
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Plate 1: View looking south. General view of the site showing entrance to agricultural fields covered in grass
separated by hedge rows. Photo taken to the north-west of the site.

-

&

Plate 2 View looking to the north-west. Photo showing access to the fields. Photo taken within the north-western
area of the site.
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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.
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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.
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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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UNEXPLODED BOMB RISK MAP

SITE LOCATION

Location: SN15 2NU,
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This map principally indicates a hazard from Unexploded Bombs (UXB) due to WWIl bombardment. Other sources of Unexploded Ordnance (UX0O) may be
present. It should be noted that this map does not represent UXO risk and should not be reported as such when reproduced.
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How to use your Unexploded Bomb (UXB) risk map? If my site is in a low risk area, do | need to do anything?

This map indicates the potential for UXBs to be present because of World If both the map and other research confirm that there is a low potential for UXO

War Two (WWII) bombing. It can be incorporated into a technical report, to be present on your site, then, subject to your own comfort and risk tolerance, works
such as a Phase 1 Desk Study, or similar document as an indication of the can proceed with no special precautions.

potential for UXO encounter on a Site. Other sources of UXO may also

be indicated, although note that these are not comprehensive and more If you are unsure whether other sources of UXO may be present, you can request
detailed research is required to confirm their presence. one of our pre-desk study assessments (PDSA] by emailing a site boundary and

location to uxo@zetica.com.
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Zetica cannot guarantee the accuracy or completeness of the information or data used and cannot accept any liability for any use of the
maps. These maps can be used as part of a technical report or similar publication, subject to acknowledgement. The copyright remains
with Zetica Ltd.
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Selection Results

Borehole records

Reference Water Well PRECISION Length (m) Easting Northing Scan Quality AGS derived
Reference

Confidential/restr ST97SW41 MELBOURNE N/A undefined Confidential 1989 391150 171850 not Entered null

icted access FARM 3

borehole - try

GeoRecords.

Confidential/restr ST97SW45 MELBOURNE N/A undefined Confidential 1989 391290 171720 not Entered null

icted access FARM 7

borehole - try

GeoRecords.

Confidential/restr ST97SW42 MELBOURNE N/A undefined Confidential 1989 391360 171830 not Entered null

icted access FARM 4

borehole - try

GeoRecords.

Scan STO7SW242 FIELD SITE ST97/28DD undefined 0.85 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW247 FIELD SITE ST97/28G undefined 0.98 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST975W252 FIELD SITE ST97/28l undefined 1.52 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW221 FIELD SITE ST97/28Y undefined 1.52 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW251 FIELD SITE ST97/281 undefined 1.52 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW244 FIELD SITE ST97/28EE undefined 0.73 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW228 FIELD SITE ST97/28LL undefined 1.14 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW256 FIELD SITE STO7/28AA undefined 1.25 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW240 FIELD SITE ST97/28CC undefined 0.55 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST975W245 FIELD SITE ST97/28F undefined 0.5 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW236 FIELD SITE ST97/28Q undefined 3.05 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW255 FIELD SITE STO7/28A undefined 0.49 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW223 FIELD SITE ST97/28J undefined 1.52 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW246 FIELD SITE ST97/28FF undefined 0.91 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW226 FIELD SITE ST97/28KK undefined 1.34 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW249 FIELD SITE ST97/28H undefined 1.52 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST975W248 FIELD SITE ST97/28GG undefined 0.98 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW14 PATTERDOWN ST97M7 undefined 89.61 1953 390770 171370 not Entered null




FARM

CHIPPENHAM

Scan ST97SW21 CHIPPENHAM N/A undefined 3.05 1974 390800 171460 not Entered null
(PATTERDOWN
)2

Confidential/restr ST97SW48 MELBOURNE N/A undefined Confidential 1989 390850 171440 not Entered null

icted access FARM 10

borehole - try

GeoRecords.

Confidential/restr  ST97SW43 MELBOURNE N/A undefined Confidential 1989 390850 171620 not Entered null

icted access FARM 5

borehole - try

GeoRecords.

Confidential/restr ST97SW49 MELBOURNE N/A undefined Confidential 1989 391050 171430 not Entered null

icted access FARM 11

borehole - try

GeoRecords.

Confidential/restr ST97SW44 MELBOURNE N/A undefined Confidential 1989 391070 171640 not Entered null

icted access FARM 6

borehole - try

GeoRecords.

Confidential/restr ST97SW50 MELBOURNE N/A undefined Confidential 1989 391250 171440 not Entered null

icted access FARM 12

borehole - try

GeoRecords.

Confidential/restr  ST975W46 MELBOURNE N/A undefined Confidential 1989 391440 171610 not Entered null

icted access FARM 8

borehole - try

GeoRecords.

Confidential/restr ST97SW51 MELBOURNE N/A undefined Confidential 1989 391450 171450 not Entered null

icted access FARM 13

borehole - try

GeoRecords.

Confidential/restr ST97SW47 MELBOURNE N/A undefined Confidential 1989 391670 171640 not Entered null

icted access FARM 9

borehole - try

GeoRecords.

Confidential/restr ST97SW52 MELBOURNE N/A undefined Confidential 1989 391670 171470 not Entered null

icted access FARM 14

borehole - try

GeoRecords.

Confidential/restr ST97SW53 MELBOURNE N/A undefined Confidential 1989 391670 171230 not Entered null

icted access FARM 15

borehole - try

GeoRecords.

Scan ST975W232 FIELD SITE ST97/28NN undefined 0.85 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW233 FIELD SITE ST97/280 undefined 1.52 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW229 FIELD SITE ST97/28M undefined 1.52 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST975W219 FIELD SITE ST97/28W undefined 1.52 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST97SW235 FIELD SITE ST97/28P undefined 3.96 null 390600 171300 not Entered null
CHIPPENHAM

Scan ST975W234 FIELD SITE ST97/2800 undefined 0.61 null 390600 171300 not Entered null




(2]
:

FIELD SITE
CHIPPENHAM

w
Y]
=

FIELD SITE
CHIPPENHAM

9]
:

FIELD SITE
CHIPPENHAM

w
:

FIELD SITE
CHIPPENHAM

[92]
:

FIELD SITE
CHIPPENHAM

2]
]
=

FIELD SITE
CHIPPENHAM

w
:

FIELD SITE
CHIPPENHAM

1]
le]
]
=

FIELD SITE
CHIPPENHAM

w
8
=

FIELD SITE
CHIPPENHAM

(]
:

FIELD SITE
CHIPPENHAM

w
8
=

FIELD SITE
CHIPPENHAM

9]
:

FIELD SITE
CHIPPENHAM

(73]
.

FIELD SITE
CHIPPENHAM

w
:

FIELD SITE
CHIPPENHAM

(7]
:

FIELD SITE
CHIPPENHAM

w
y

FIELD SITE
CHIPPENHAM

7]
-

FIELD SITE
CHIPPENHAM

w
E

FIELD SITE
CHIPPENHAM

(7]
:

LOWER LODGE
FARM FOREST
LANE
PEWSHAM

(7]
:

GLENS
NURSERIES
PATTERDOWN




@ S BGS ID: 397884 : BGS Reference: ST97SW242

@ geological British National Grid (27700) : 390600,171300
e urvey

NGRC
BOREHOLE RECORDS
ADJUSTMENT FORM

QUARTER SHEET ST 4# S

BH REGISTRATION NUMBER 21§ - 287F

RECORDS ENTERED AND HELD BY WALLINGFORD

BH REGISTRATION NUMBER(S)

Contact BGS: ngdc@bgs.ac.uk



. British
@ Geological BGS ID: 397884 : BGS Reference: ST97SW242
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk




. British
@ Geological BGS ID: 397884 : BGS Reference: ST97SW242

@ Surves British National Grid (27700) : 390600,171300
‘v

- K E,\' PL ,:\ N .

-___C'c;!‘}__ﬁ 250(:) {appi‘ox )

Contact BGS: ngdc@bgs.ac.uk



. British
@ Geological BGS ID: 397889 : BGS Reference: ST97SW247
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk




. British
@ Geological BGS ID: 397894 : BGS Reference: ST97SW252
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk




. British
@ Geological BGS ID: 397863 : BGS Reference: ST97SW221
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk




British
Geological

BGS ID: 397656 : BGS Reference: ST97SW14
British National Grid (27700) : 390770,171370
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Town or Village g i "} 6-inch Map - [

-  CKS L0 I A S Y U - Reg:ster |

* gy g edf ! |

County ... g kBl al.  Sixe mch quarter sheet, Y(i1lts 26NV EGS.T q? s % i
Lxact Site_ ..o e 7 .‘ { Attach a tracing from ?0'77 7/3{7

] a map, or a sketch-
......... R map, if possible,

Purpose for which made_" u‘-t By suu;zl‘f ~ uilot hole for testing water possibilities.

E
Level at which ;h“& commenced relative to O.D, _f_Z{z 50 - State if ”h‘& is upz down, W“-I
Dot Haed X AM KK sk give angle'of inclidatibiand drectiovertical cores 8" dlameter-
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Information from, . s I Date of Sinking. 1953

Specimens _ " 11 ‘E’J) 96#'-’

Additional Notes in_Space Overleaf
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Ny, ™

ST Q75w / '“- Reference.... .

Patterdown Borehole Specimen Bi 9559

A thin section cut from the above specimen (E 29103) shows
that the black mineral coating the ocoliths in the limestone is
dominantly pyrite. Scattered pyrite cubes (0,003 mm) can be
seen, but the bulk of the pyrite is extremely finely crystalline.
Some of the black material appears black by reflected light and
may possibly be carbonaceous matier.

/

(R, Dearnley)
Petrographical Department

25th November, 1959,

Geological Survey and Museum

<1 o1l 1137

Contact BGS: ngdc@bgs.ac.uk
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Lo ' .2 1
i193e. l.0.p.m, 93 LyR20 Clear
fhade: 2.0 01 1t, 220
[ 3.0 b ! 1, 220 4
4.0 Ol t 14,220 :
! 5.0 94! 14 220
i C.0 ot i, 00
r ) IR 14,200
: £.0 oLt - 1, 220
9.0 o)t 1%, 220
10,0 931 1L, 220 -
11,0 931 14,220
: 1%.0 9;: %4,§%3
) eBaRe 9 Ly 22
W33 200 931 Yiy1 220
: 3.0 DEL 14,220 )
LU 920 14,220
5,0 g21 14, 220
6.0 921 1y, 220
7.0 E o 14,220
8,0 o21 Ly R20
9.V Go! S 14,820 : LB,
10,0 931 L, 220 : 5 B
1.0 931 Ay =z ,
12,0. 93" 1, 220 Punp Stopped.
L : \
a . .;._. ] :. )
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BOROUGH _OF  CHIEVENHAN, Appaha If['oi ﬂ
Barough Surveyor and Yater Engincexr's Report I m{ i Ff
October 1953. :

Report on the completion of the Trial Borehole at Patterdown,

It %111 be remenbored that it was recently agreed with the Calne
and Chippenham Ry Dy C. to endeavour to obtain an additionsl source of
water to supply their Eastorn Arca schere with a moximum of 600,000 gallons

per days

Briefly the Agrecment was that the Borough Council would undertake
to sink the barehole at Patterdown, and, if it was successful, to develop
this source and produce the 600,000 gallons per day required ag part of the
Borough Undertaking. The R, D, C. would pay for the water at terms and
conditions to form port of another agreement, It was also agreed that if the
Patterdowm BDerehole proved abortive, the R.D.C. would neet the coat of the
warks sbandened, =

A contract for o 9" diameter trial borehole, and, if sucéessful,
a 36" diameter borchole was let to Hessrs. John Thom Ltd. The Contrect
sum wos £13,898,

Boring of the trial borehole to & depth of 294 feet has been completed
and the rocks passed through have been examined by the Geological Survey

and they report that the rocks are identificd as follows:= P
_ Thickneas, Depth,
i Drift and Kellaways Beds. 1t o B o

i Cernbrash 22" gh 6% 6" L

- Forest Marble 86' L 122! 10" : v
Bradford Cloy g a2 130t B¢
Great Oolite (Bath Stonc) 78! g 209" 9n
Upper Fullerts Earth 79 oo 288" 9
Fuller's Earth Rock 5v 30 29,1 o

- -The first attempt to test the yield of this barehole by pumping ' P

failed because the pump became choled and possibly damaged by eilt in the
borchole which was found to have sccumulated to a height of some 82 feet above
the bottom of the borehole. When the pump was removed this silt was exhausted
by an alr 1ift pwnmp, :

e PG : The pumping teat was commenced on the 25th June, 1953 and firished
* on the 2nd July, 1953. The water level in the borehole was depressed from
* the rest level of L6 feet below ground level to 94 feet belew ground level
by raising 14,220 gallons per hour during the period of the test,

An extraot of the repdings of the pumping test as supplied by the

. ) IZ Contractar and checked by the Councills staff arc as followsi~
Dates Time, Vater Ievel, G. P. H.
25, 6. 53 & pems 104! 14,850
8 pum. 961 13,570
; 12 Pella 91' B’Sm
26- 6. 55« h O eMe 87‘ 13’5?0
8 Oally 8?1 ) 13)5?0
12 aum, 8y 13,570
L pam. a7 13,570
8 pam. 9ot 13,570
12 pame 90! 13 '5?0

1°(1)
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Dats, Time, Viater lovel Y t[.‘? anﬁ’}
2746453 k a.ane 89t 13,570 {:i‘{ }
8 namn, g7t 13,570 “j 4{.
12 a.me g2t 15,570
L p.m. go! 13,570
8 Pellia 60' 1},5?0
) 12 pan. 651 17,650
28-5053- L aule gn5! 13 ;5?0
B a.me g5t 13,570
12 nem. g9t U, 220
ik L p,m, : agt 14,220 ;
B peme ; a7 : 14,220 '
12 pan. a8t ' 1,220 :
2916-53- " ti— Telle 86’ s ’ })+,220
: 8 aene gy 14,220
12 zeme " 69t 1,220
h pema 9ot 14,220
B Pellle ’ o1t m,220 !
12 pam, agt. 14,220 :
30464534 4 2.me gt 1,220 ; -
8 ne.m, 891 14,220 ‘
12 el 90' JJ+,220
/ - 4 pame 92! . W,220
: B peme g2t 14,220
12 pane 90! 1,220 ;
1474534 - L 2. 0" 144,220 _ ol
. 8 a.m. ) 90! 14,220
12 a.n, 931 14,220
L pam, 9! 1,220
B pums 9t 14,220
. 12 p.m, 9t 4,220
2¢7+53. | L amme got © 24,220 St
| 8 a.m. 92! o, 14,220
12 aum, 93" ' 14,220 Pump stopped.

: |
The pump was stopped at 12 noon on the 2nd July 1953 and the water
level recovered as follows:-

I‘
I :
:- Yiater level Below Grounds . Time
I. 9 ft. Pump stopped.
Lo 87 6. : 30 secss
R f i 85 ft. 1 min.
o 1 82 rt, 2 min,
: T 81 Tt Jemin.
' 8051, 4 min, :
i3 80 14, 5 min, *
- i
e ) Samples of the water from this borehole taken during the test on

the 29th June havc been examined by The Counties Public Health Labaratcries
and a copy of their report is attached.

During this period of seven days pumping there oceurred several

. indiowtions that close hechanlcal sympathy existed betveen water in this

£ borchole and the water in the Council's sources at Ivyfields, I thercfare

¥ invited Dr. Buchan of' the Geological Survey and Mr. Witham the Engireer
to the Calne & Chippunham R.D.C. to reet me with the Contractors far the
Porcholes This necting took place on the Bth July and on the information
availnble from the baring and the test punping ineluding the probable
effect to be expected at the Council's existing sources by the development
of the Patterdowm Borehole, it was sgreed that the Borough and the Rural
District Councils should be advised not to procesd with the further development

~ of the Patterdewn Barehole before obiaining turther detailed evidence of
the water available in the underground sources of this arca. To cbtain this
infarpation it was agreed that a sericvs of purping tests should be undertaken
in the sources of the Chippenhan Barough :nd that the effcect of these
testsTcbserved on other boreholia in the district.

e
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*”d(. }’7?“4’ ) -\ 1
; . Appendiy’No 'i_-, } f ;

During the period fram the 15th to 2hth July I arranged to c;:f; m}f"” .

detailed tests on the existing sources at Westread and Tvyei ki
; ) source str vyfields, and at the
sepe time obtain information from other Boreholes in the distz‘ici;. :

Tho tests comprised pumping separately each of th i

) . : Dumping ¢ Council's Boreholes
and £innlly by punping all the Bereholes tegether, To aveid interference ’
vy ot}fcr uscrs of underground water, the tests were onrried out mainly at
r.:nght‘.irr;-é A1) the information obtained has becn submitted fo Ir. Buchan 7
for consideration of his staff vho have expericnce of similer R
throughout the country, 2 i Besnt

S T TR
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THE COUNTIES FUBLIC HSALTH LABORATORIES. (

66, Victeria Strect,
Iﬂndonl S We 1e

21st July, 1953.

Referenoe H/RN/LD,
REPORT ON THE AMALYSIS OF A SAMFLE OF WATER
Received on the 29th Junz, 1953.

From; BOROUGH OF CHIPPENHAM.

Iabelleds Trdal Borchole, Poatterdovm, dslivery
of teat pump.

— et it rtd.

This sarmple has aldght opalescunce and deposit, ths turbidity | ol
being eppreeiable but not pronounced, n condition which no doubt relates
to the recent date of conastruction of the borehole, :

The water is neutral in reaction, very hard in character though
not exceasively so, contains no excess of sallnity or mineral constituenta
in solution ard it is free from metals epart from a negligible trace of

i, irén. It in of the highest stecndard of organic quality.

From the aspeot of the chemical analysis these results are
indicative of o pure and wholesome water suitable for public supply

purposes, !

(Signed) Gordon dles,

e e

8
g
w

hIIA
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THE COUNTISES FUELIC MBALTH LABORATORTES. /Y

66, Victoria Strect, i
London. S, W, 1.

Analysis of a serple of water recedived 29.6.53 Ref. H/RW/L0.
frem BORCUGH OF CHIFFENMIAM
lrbelled Trial Berchole, Patterdoum, delivery of teat pump. dato 29.5.53 10,30 am,

Y Pt

¥
| Token by C.R,Fhillipss  Witness As Fel’Ztt.  Signed O. R. Beillips.

CHEMICAL RESULTS EXFIESSED IN PARTS FER HILLION,

! Appearonce Slight opalescence with n vhite deposit of chalk and
i eiliccous particles.

Turbiditye snscenssnininssansseseed

l Colour Nil Odour nil Taste Normal . I -
[ FPH Te3 Freo Carbon Diaxida 18
! I' Elcetrio Conduotivity 610 Alkalinity as Ca003 . 255
Oa Ma e iy, O 0 S;LOa Hypothetioal Combinations &
120 643 11 153 58 2, 0.0 10 i I
‘102 . 153 Caleium carbonate - . 255 @ i
18 43 " Caloiwn ar.;ilphate 61
. 3.8 15 lagne sium sulphate 19
2.5 7 lagnesium cﬁlwida 10
=l . : 11 17 : Sedium ohloride 28 !
8 ' Silica 10
i ! Difference . . 1y
- ;.f; .' _ Total solid constituents dried at 180° C. L 400
! '
i :_ Hardness ~ Total 32;5 Carhonate 255 Non-gcarbonate 70
g Nitrate Nitrogen . 0.%) . Nitrite Nitrogen Absent
Amoniaoal Nitrogen 0.§m . Oxygen absorbed 0.25
"Albuminoid Nitrogen 0.000 Residual chlorine: Absent
T Yetals _ Iron: 0.05 o " Selenium (Se): Absent (less than 0.5)
?;' Fluaride (F) . 0.7 ' :
F (signed)  Gardon Miles,
:t Med .Tu!v-. JOEY
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Foo§ s
4 !
!_A dorription of the Strata dierced shonld be given as followsiw ' '
——— " I . ] ;
A Thiclacss of easch | Total dapths from
Stratum | the mwlocs
\ .
~ Foot Inohon © Peet Inohsse
Drift & Kelloways Beda. <1 RN ¢ .U,; (v}
1 i T
Carnbraah | 22 6 . 36 6 ; '
Parest Marble 86’ & 122 0
Tradferd Clay 1 0 2 130 - R
Geont Qolite * ¢ : o
. (Bﬂth Gtm) . PR .'m ¥ 3 m 9 £
ippor Fullers Eerth 79 0 . 223 9
Pullors Bexth Book E 3 2 0
CERE
b
-
e ‘ '
= TR |
i | ! .
1 ‘ ‘
|
- |
b

A Seotion to soals showing tho oizo of the well ar bordng, sirata
pleroed, rest lowel of water, and other partisulars, shculd also be
o RERR(IER S0 the Minlotry,

i e Ay <R Nt o P -

é.‘.

A L T A e T . B i 1S AT . . i Teal
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e i e e e, e . e

D e, g i : i gt 3 N 1 I sl it . b i i e e —

| () A
To be furninhed in Triplicate gb @ g’WP
B | vz aw_pamoms,Cm Ml S ‘ W
Vd
[ ]

Infornation to bo ‘supplicd (intriplioate to ths )inistry of Housing end Leazl
Govarntant oo

Il are of Distriot ' Chipponha Berough Councdl
If the Distrdot 4s a Rwral Distriot, namw of '
Contriixitory Place concerned,

=3

Iovel of. murface of ground nbove IOrﬂsw:sa Dntum, 1?6.’}0;(0&) .

!
Depth nnd disoter of chaft ar baring, or of oach Trial hole only 234! of . ° dia,.
Dopth or deptho at which water wvan found | . Lo .

Batimated Quantity of Vator required in Gallens per day 600,000| gepeds with fully -
dsvelopzd 30" diam. baeholes
Yicld of VWater 4n gallons pex diem, es asocsrtained by o T
contimious pugping during 7 days oz 351,300! repede L
othorrinee

Ievel of water above Ordnance Datwa  at oomrencersnt of pupdng | 130,50 (O.b)

Ievel of wator sbove Ordnnnce Datun at cessation of purpdng 82,50 (O.D).
" s twen far mter to return to original rest lovel Rotupnod to 96,50 0D <l
aftor puplng oeased witlin 5 mimiten,

A tobilnted Stotemnnt should be sent showing the quantity
of vater puped in pash 2 houra during the duration
of tha feat togother with the level of the wator .+ This| 4s attachod,
above Ordnance Datum ot the end of each day, I€ there .
ohould be any stoppoge, the reason and dwration should

be atated,
; 7}
Limdt of doviation from vertical as specified in inches Eﬁm speaified
pex 100 foot, Naone taloon,

Deviation as escertained by measurencnt

Distances of tho vell or barehole from any other known  le Hestiss 1.6 miles
: i wolls o bareholea dn the meighbourhood, 2, Ivyfields Statien 1,2 * -
< . 3 Harcib's Langley :
g ST T Quality. (Copies of cherloal and bootoriological Burredl 2,8 i
analysos schould be snnexed, Infarmtion as to the
mdneral sonstituents of the water is deairabls) Thds is attacheds

A 6" to ths rdles Ordnance mp showing (in red) the
preciss aituation of ths well cr borshole

¥oll o barohols sunk by Mspars. John Thom Itde Potrioroft, Hrol lanchester.

I
[
E
Iate of Qozpletion of woll or barshole, Test coploted 2.7:53. : |
!
|

si{_:ﬂﬂd tasspan "‘
Date l‘.ll.Zbéll.l.l_

o191

d8sevtessnbpnns

Narelly the pumping test should be contimuous over a period of 14 dayse
" - This fern should bo signsd by tha knglnwcer for ths mroposed works.

e : ' v ; f

K20 e N O BPar

M s m i e ———p——
g S BRI ¥
e

e e O 0 S TS
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Table 5.1 .
Pransmisiiviiy coleulated from specific capa#itv gt erminations
Clocality and Aquifer Digcharye 3 Druwdown Time indava, Spec, Capaciiy 1ransm$ﬁ$ivlt;
well nukﬁur e leapah ) ma (Bt} ¥lasumed 1 day _lfs per . ; m“jq.
: : S lwhere vt piven (gopalinfits) (gapad,i1a
STARE g | STAR/S o ; T S
Millhonrre . Farm: 202 Forest Marble i REis[eR] b2 {LQ) LAk ﬂ.zj(ﬁ;.l} LT B s
S7A23 g4l sTag /AR : dfoi e RICRoT
Corston 99 ForestiMarble b 00 0L Al66 ) 1% U.d;?llﬂ]. 1ht {9481k
Tavic $230 | STAL [iLk : 5 i s i
rave i"au‘msi_é?&- 5] m‘..-.';t./}L\rqu.- 151218500 258,0(95) .3 L0h (8.0) I
: <7 as8s g1s9  S7AR 26 : AR e ek ; e < amel
West Street Tm, 832 ; t-‘nn;ii Marble 160 {1,232) i 1048(55) 0,75 09 f a2k 13 504875
: 57U K4 : i o
t . iR . o imsy
Darding Farm 57 130 2219 Great ‘{’0111423 L6 (1,200) o 17.1(56) 0.5 L00(paL4) S
s7aure s STAZIR s LAl % e e
Sution Bengee 81 s firent Dolite 9 1 5,,890) 53,2(109) 0,5 0.15(55.4) 20,8 (L5
L SEV7 Sl
g qrze 7769 1 i T s iy L : 2 :
United i]ixirici-r'itj e {Lrﬁ;\té Tite | 4ot (3,500) 28,75(9%) 0.3 0,15(37.0) R
st tmy essh ST [TBA ftd G ‘ b i
Haves Atworth 12a n'EL-{:nt?u Tite Duh(500) Az et} 3 L02(53h) 3800 20
3 Leo i<
§T qo3g 7ep S /J_. : i ; . Rham e
Thingley uiction 21 treatoOolite a.52:02,000) T L HPi) fe, 1 (1,000) pET, R
i sSTrazjiac ) ; . 7 . S e
Teyficld, 325 Great I_[|-'Jlite> 215 (170,700} 19,5 (63) 3.9 0.8 (2,626) 162 (100,
577 /] : il i gt
Tapfieldy 2 25 Grma;iéi?(g (20,0000 .04 25609, T14) 200170,
Sraoabh . iy
Westmead, 20 Great :‘Sul}ﬁu- A5 AN D00 sh.al120) Q' R R b} TRk
{ W ad, 26 1 1 lite i3 o0, I
fosmaviife | 2 e
Tysficld, 5 25 { “Uhrent Oglite 25,2 (20,0003 1 LR (8) L Ui,
: Tor g% /O '. : :
cqo gegd o TTEY G i Mol SO o -
Parl Tarm El'}s‘r seed ﬁr;et unlitu Rt R R AR 0V 3 \10) 03 O, 0106 2 [
gy G R
S7Aaws 176 s RS _ ; % il et
oMiTlenrne 11 v Rt 19.!{'1‘)) 1 1,005 YT BTt
; B L I e y : e St LA e
Charlton 115 3 HPmaL)]nliLe T {0, o) 10N 38.2) 0.1 743 41,760} L TN
S7ed fid AT s
Chavenage 130 Great jlolite 1,500 1,200) FEae1T) *1 0,29(70,6) a0l 5,1
£ 2at:]
37 437 8¢ ST i) At : 4 g70) 4
Tgdbourne O ; reat Qolite 52,6 (45,000) 3.8 (12) 0z 8,6 (2,072)
P Bk b O . A i -
| Patterdown 2'3"-7‘?0?“’3‘ {irent Uolite A 2 e TR L, 6{UR) 3 1,2 {296) 205 L e
{ Ieaara Sy iy a0 G0 LT
! Lacock 15 Great dolite 0, 0 LA 000 16 65:4) 1 30,507 ;207 )
Lob TR i s e i
Toly Na, 1 357 BPosess redt Dolite 12,519,850 W37 ¥, 5 {1,047 530 (30,
7 $ Ll - _
oL & e N ¥ § : = ET N ER o Img
Holt Na, 2 '2? et Gpeats Dol ite a3, 90000000 i3 6.5 41,562) 7056,
b # T asal {n
SE N BT DA Lo Greatonlite 108, 4086, 000) 3200102} o3 T (R
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o [T

{1740
03 {00 )
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10,60 AT

5,001,230

0. 148050)

0k {1001
0500115
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1t i3

(300 RER ST B

1 TR e o 8
Ak (245
354 13,5148
1. 0L 1 i
L5 1y
L 2
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i5 N
2 i
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e = A
Tocality and Aguiter | ischurme | ﬂray‘dn‘_—m Time oy davs.
well mumber e BT patia i} ¥ o, (T EAsEuLeg ] day
i whiere ngp glven
5 -3 - g,a {:}"‘i e :
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v British National Grid (27700) : 391120,171030
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BGS, Geological British National Grid (27700) : 391120,171030

@ Survey
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v British National Grid (27700) : 390600,171300
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Contact BGS: ngdc@bgs.ac.uk




. British
@ Geological BGS ID: 397886 : BGS Reference: ST97SW244
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397870 : BGS Reference: ST97SW228
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397882 : BGS Reference: ST97SW240
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397887 : BGS Reference: ST97SW245
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300
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Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300
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Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300
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Contact BGS: ngdc@bgs.ac.uk
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Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300
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Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397861 : BGS Reference: ST97SW219
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397877 : BGS Reference: ST97SW235
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397899 : BGS Reference: ST97SW257
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397867 : BGS Reference: ST97SW225
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397859 : BGS Reference: ST97SW217
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397862 : BGS Reference: ST97SW220
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397879 : BGS Reference: ST97SW237
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk




. British
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk




. British
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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@ Geological BGS ID: 397892 : BGS Reference: ST97SW250
v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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v British National Grid (27700) : 390600,171300

Survey

Contact BGS: ngdc@bgs.ac.uk
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Survey

@ Geologlcal British National Grid (27700) : 392024,170986

_ TEST CERTIFICATE
ALS dg=1 Lot =1 cal

1st Floor Building 550 Winch Road Kent Science Park Sittingbourne Kent MES 8EF England
Telephone: 0844 7250742

Page 1 of 1
Mr John Hunt Certificate Number: TSBN823504-1 Final
?ﬂgﬁ::glgs;;yud Date Reported: 22/08/2017
Ground Floor Unit 3 Date Analysis Started: 15/08/2017
Homewood Way
Bridport, Dorset Order Number:
DT6 3FH
Lab Ref. Sample Details Method Test Result Units Flag
Number
SBN2996491 | Revd Dt:; 14/08/2017 SUB-CON Chioride 637.76 mg /1Cl S
Description: 10.08.17, Lower Lodge Farm SUB-CON Sulphate 100.5 mg /1504 S
Forest Lane Pewsham Chippenham SN15 | sUB-CON | Sodium Total 65.8 mg /| ]
3QZ Job No:11094 SUB-CON | Magnesium Total 242 ma/l s
SUB-CON Calcium Total 169.2 mag /1 s
SUB-CON Chromium Total 0.8 pg /| ]
SUB-CON Manganese Total a2 pall -]
SUB-CON Iron Total 4552 pg /1 5
SUB-CON Nickel Total 8 pg /1l ]
SUB-CON Arsenic Total 1.1 Mg /1 s
SUB-CON Cadmium Tatal <0.06 pall s
SUB-CON Mercury Total <0.02 pg /1 ]
SUB-CON | Lead Total 1.6 Ha/l 5
SUB-CON Ammonium 039 mg / | NH4 S
SUB-CON Nitrite: 0.023 mg /I NO2 5
SUB-CON Mitrate <20 mg /INO3 s
SUB-CON pH Value 75 Units S
SUB-CON Hardness 523 mg /1 CaCO3 S
SUB-CON | Solids Dissolved 1477 mg /1 5

Note: all chemistry analysis was subcontracted to another laboratory on our approved list of subcontractors

Adrian Goldsmith

General Manager
For and on Behalf of ALS Food and Pharmaceutical

Disclaimers:

The testing results in this certificate relate only to the samples described above.
Unless olherwise staled, all resulls are expressed on an as received basis.
'S’ Iindicates a test which is sub-contracted to an approved laboratory holding IS0 17025 accr

ALS Food & Pharmaceutical is a trading name of Eclipse Scientific Group Limited - Registered in England: Company number 05158323
Registered Office: Sands Mill, Huddersfield Road, Mirfield, West Yorkshire, WFi4 SD0O

Contact BGS: ngdc@bgs.ac.uk
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Appendix 5 Environment Agency Catchment Data

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



@

Home / Severn / Avon Bristol and Somerset North Streams / Avon Bristol Rural
/ Avon (Brist) conf R Marden to conf Semington Bk

Avon (Brist) conf R Marden to conf Semington Bk
Water Body

[ Moderate ecological status ]

‘\-_..J': —— A" d 174
O L7
bt h WS TN

Avon (Brist) conf R Marden to conf

Seminaton Bk

: ik Hiadtorewa- A

Get Avon (Brist) conf R Marden to conf Semington Bk data

Download water body (Shapefile)
Download water body (GeoJSON)
Download classifications (CSV),
Download site classifications (CSV)
Download investigations (CSV)
Download challenges (CSV)
Download objectives (CSV)
Download protected areas (CSV)

Related links

Plan maps on ArcGIS online

Flood risk management plans

Attributes



GB1@9@53827440

NGR
ST8824662153

Catchment area

River

Surveillance Water Body
No

Catchment area

61.78 km2 6178.011 ha
Classifications
Time period: | Cycle3 v
Classification ltem 2019
Ecological Moderate
Biological quality elements Moderate
Fish High
Invertebrates Good
Macrophytes and Phytobenthos Combined Moderate
Macrophytes Sub Element Moderate
Physico-chemical quality elements Moderate
Acid Neutralising Capacity High
Ammonia (Phys-Chem) High
Dissolved oxygen High
Phosphate Moderate
Temperature High
pH High

Hydromorphological Supporting Elements

Hydrological Regime

Morphology
Specific pollutants

Chlorothalonil

Copper

Diazinon

Dimethoate

Iron

Manganese

Pendimethalin

Triclosan

Zinc

Chemical

Priority hazardous substances

Supports good

Supports good

Supports good
High
High
High
High
High
High
High
High
High

High

not designated artificial or

heavily modified

Length
25.13 km

2022
Moderate
Moderate
High
Good
Moderate
Moderate
Moderate
High
High
High
Moderate
High
High
Supports good
Supports good
Supports good
High
High
High
High
High
High
High
High
High

High

Does not require assessment

Does not require assessment



Classification ltem
Dioxins and dioxin-like compounds
Heptachlor and cis-Heptachlor epoxide
Hexabromocyclododecane (HBCDD)
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclohexane
Mercury and Its Compounds
Pentachlorobenzene
Perfluorooctane sulphonate (PFOS)
Polybrominated diphenyl ethers (PBDE)
Quinoxyfen

Priority substances

Aclonifen
Alachlor
Bifenox
Cybutryne
Cypermethrin (Priority)
Dichlorvos (Priority)
Fluoranthene
Lead and Its Compounds
Nickel and Its Compounds
Terbutryn

Other Pollutants

Why do all water bodies have a chemical status of fail?

2019

Does not require assessment

Good
Good
Good
Good
Good
Good

Good

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

Good

Investigations into classification status

No data to show

2022

Does not require assessment

Does not require assessment

Reasons for not achieving good (RNAG) and reasons for

deterioration (RFD)

All reasons (RFDs and RNAGs) attributed to the classification elements in this water body.

Reason

Type SWMI Activity

RNAG Diffuse source Other (not in list, must
add details in comments)

RNAG Point source Sewage discharge
(continuous)

RNAG Point source Sewage discharge
(continuous)

RNAG Unknown (pending Unknown (pending

Category
Agriculture and rural
land management
Water Industry

Water Industry

Sector under

Classification Element

Phosphate

Macrophytes and

Phytobenthos Combined

Phosphate

Perfluorooctane

More

information

Jetails

Details

Details

Details



Reason
Type SWMI

RNAG measures delivered to

address reason, awaiting

recovery

RNAG measures delivered to

address reason, awaiting

recovery

Activity

Not applicable

Not applicable

Category

Classification Element

No sector responsible Mercury and lts
Compounds

No sector responsible Polybrominated diphenyl

ethers (PBDE)

More
information

Details

Details

Reasons for not achieving good status by business sector

The issues preventing waters reaching good status and the sectors identified as contributing to them. The numbers in the table are
individual counts of the reasons for not achieving good status with a confidence status of 'confirmed' and 'probable’, where the latest
classification is less than good status. There may be more than one reason in a single water body. Note, table does not include reasons

for deterioration.

Significant water
management
issue

Agriculture and
rural land
management

Industry

Mining and
quarrying

Navigation

Urban and
transport

Water Industry

Local & central
government

Domestic general
public

Recreation

Waste treatment
and disposal

Other

No sector
responsible

Sector under
investigation

Total

Objectives

Classification Item

Ecoloaical

Physical
modifications

0

Pollution Pollution from

from waste
water

0

Status

towns, cities
and transport

0

Changes to the
natural flow
and level of

Year

2027 - Low

water

0

Invasive
non-native
species

0

Reasons

Disproportionatelv expensive:

Pollution Pollution from

from rural
dareas

1

abandoned
mines

0



Classification ltem

Biological quality elements

Fish
Invertebrates

Macrophytes and Phytobenthos
Combined

Physico-chemical quality elements

Acid Neutralising Capacity
Ammonia (Phys-Chem)
Dissolved oxygen

Phosphate

Temperature
pH

Hydromorphological Supporting
Elements

Hydrological Regime
Supporting elements (Surface Water)
Specific pollutants

Chlorothalonil

Copper

Diazinon

Dimethoate

Iron

Manganese

Pendimethalin

Triclosan

Zinc

Chemical

Priority hazardous substances

Benzo(a)pyrene
Cadmium and lts Compounds
Dioxins and dioxin-like compounds

Heptachlor and cis-Heptachlor
epoxide

Hexabromocyclododecane
(HBCDD)

Status

Supports good

Supports good

Not assessed

Good

Good

Good

Good

Good

Good
Good
Good

Good

Good
Good

High
High
High
High
High
High
High
High
High

High

Good

Good

Good
Good

Good

Good

Good

Year

2027 - Low
confidence

2015
2015

2027 - Low
confidence

2027 - Low
confidence

2015
2015
2015

2027 - Low
confidence

2015
2015

2015

2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2063

2063

2015
2015
2015
2015

2015

Reasons

Disproportionately expensive:
Disproportionate burdens

Disproportionately expensive:
Disproportionate burdens

Disproportionately expensive:
Disproportionate burdens

Disproportionately expensive:
Disproportionate burdens

Natural conditions: Chemical status recovery
time;

Technically infeasible: No known technical
solution is available

Natural conditions: Chemical status recovery
time;

Technically infeasible: No known technical
solution is available



Class

ification ltem
Hexachlorocyclohexane

Mercury and lts Compounds

Pentachlorobenzene

Perfluorooctane sulphonate (PFOS)

Polybrominated diphenyl ethers
(PBDE)

Quinoxyfen

Priority substances

Aclonifen

Alachlor

Bifenox

Cybutryne

Cypermethrin (Priority)
Dichlorvos (Priority)
Fluoranthene

Lead and Its Compounds
Nickel and Its Compounds

Terbutryn

Other Pollutants

Protected areas

PA Name

River Avon (Bristol)

Upper Bristol Avon

S Bk - source to conf R Avon (Brist) NVZ

Reasons

Natural conditions: Chemical status recovery
time

Technically infeasible: No known technical
solution is available

Natural conditions: Chemical status recovery
time

More information

Urban Waste Water Treatment Directive

Urban Waste Water Treatment Directive

Status Year
Good 2015
2040
Good
Good 2015
2039
Good
2063
Good
Good 2015
Good 2015
Good 2015
Good 2015
Good 2015
Good 2015
Good 2015
Good 2015
Good 2015
Good 2015
Good 2015
Good 2015
Does not require 2015
assessment
Id Directive
UKENRI77
UKENRI115
S559 Nitrates Directive

Monitoring sites which have been used to classify this water
body

Shows which sites were used for classification for which years within each cycle.

Monitoring Site

BRISTOL AVON AT SCOTLAND ROAD 71012603

BRISTOL AVON CATCHMENT/BRISTOL AVON MAIN

RIVER/L ACOCK (TE)/

18534

BRISTOL AVON AT MONKTON HOUSE 71811701

Cycle 1 Cycle 2 Cycle 3
2011, 2014, 2012, 2009,

2010, 2013

2011, 2014, 2010, 2013, 2014, 2013, 2018, 2019,
2012, 2009 2019, 2015 2022

2014, 2011, 2012, 2010, 2013, 2014, 2016, 2022,

2013, 2009

2019, 2015 2019



Monitoring Site

BRISTOL AVON AT MELKSHAM BYPASS 71012013

BRISTOL AVON CATCHMENT/BRISTOL AVON MAIN
RIVER/CHIPPENHAM (TE)/

16583

BERRYFIELD STREAM 71446161

BRISTOL AVON AT BL OCKHOUSE 71611961

147541 147541

BRISTOL AVON U/S LACKHAM STW 71012161

7788 7788

BRISTOL AVON CONIGRE MEAD 71612008

160921 160921

7780 7780

BRISTOL AVON AT LACOCK 71012001

7783 7783

151817 151817

1779 7779

Upstream water bodies

Clackers Bk - source to conf R Avon (Brist)

South Bk - source to conf R Avon (Brist)

Pudding Bk - source to conf R Avon (Brist)
Bydemill Bk - source to conf River Avon (Brist)

fi Br - r nf Av

Eorest Brook
Marden - conf Cowage Bk fo conf R Avon (Brist)

Avon (Brist)_conf Tetbury Avon to conf R Marden

Downstream water bodies

Bristol Avon (Semington Bk to By Bk)

Viewing latest data (Updated on 03 August 2023). Switch to river basin management plan data

Cycle 1

2010, 2013, 2009, 2012,
201

2011, 2014, 2010, 2013,
2012, 2009

2008

2014

2012, 2014, 2010, 2013,
2011, 2009

2014, 2009, 2010, 2011

2013, 2014, 2012

2014

2009, 2011, 2010

2009, 2010, 2011, 2013,
2014, 2012
2009, 2011, 2014, 2010

2014

2009, 2011, 2014, 2010

Cycle 2

2014, 2013, 2016,
2019, 2015

2015, 2018, 2019
2016, 2015
2015, 2014, 2019,

2016
2015, 2018, 2019

2014, 2016, 2019,
2015

2015, 2014, 2019,
2016

2016, 2019, 2015,
2014

2016, 2015, 2014,
2019

2016, 2019, 2015,
2014

Cycle 3

2019,
2022

2019

2019

2019

2019

2019

2019

2019

2019



Appendix 6 Window Sampling Logs — Geospek Ltd — November 2023

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



Site
h Poole 5 Bl il
onnson rooie oomer Chippenham —
Excavation Method Dimensions Ground Level (mOD) | Client :Iob 3
umber
Hand Excavated 0.3m x 0.3m 43.94 Hallam Land Management Limited XB620
Location tes Engineer Sheet
08/11/2023
391517.484 E 171222.358 N DOP 1M
Depth Water ) Level Depth [
(m) Sample / Tests Depth Field Records (mOD) (m) Description Legend| & | Instr
(m) (Thickness) =
— (0.35) TOPSOIL: Brown silty slightly clayey silty fine to
Water strike(1) at 0.30m 4359 E_' 0 a5 medium SAND with abundant fine rootlets.
' ' TE (0,325) Brown clayey sandy sub-angular to sub-rounded .
4334 0.60 R fine to coarse GRAVEL of flint and quartz. (River -
= (0.45) —| Terrace Deposits) | -
:__ ' Brown very sandy sub-angular to sub-rounded fine  :
4289 1.05 R to coarse GRAVEL of quartz and flint. (River g
— —‘ Terrace Deposits) |
= Complete at 1.05m
Remarks
Borehole location was scanned for services by Midland Survey Ltd prior to excavation. [aggﬂ;] Iét;gged
Groundwater was encountered at 0.3m bgl.
Unable to access borehole location with window sampling rig, inspection pit dug to 1.05m bgl.
Inpsection pit installed with 50mm ID HDP standpipe to 1.05m bgl. Slotted pipe from 0.35m to 1.05m with gravel surround. 1:50 DP
Plain SP from 0.35m to surface with bentonite seal. Concrete from 0.1m bgl to surface with a lockable flush security cover.
Figure No.
XB620.BHO1

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



Site
h Poole 5 Bl il
onnson rooie oomer Chippenham o
Excavation Method Dimensions Ground Level (mOD) | Client :Iob 3
umber
Hand Excavated 0.3m x 0.3m 4411 Hallam Land Management Limited XB620
Location tes Engineer Sheet
08/11/2023
391503.411 E 171075.289 N DOP 1M
Depth Water ) Level Depth [
(m) Sample / Tests Depth Field Records (mOD) (m) Description Legend| & | Instr
(m) (Thickness) =
— (0.35) TOPSOIL: Brown silty slightly clayey silty fine to
43.76 E_' 0 a5 medium SAND with abundant fine rootlets.
TE (0,325) Brown clayey sandy sub-angular to sub-rounded .
4351 0.60 R fine to coarse GRAVEL of flint and quartz. (River -
Water strike(1) at 0.60m. = (0.45) —| Terrace Deposits) | -
:__ ' Brown very sandy sub-angular to sub-rounded fine  :
43.06 £ 1.05 R to coarse GRAVEL of quartz and flint. (River g
— —‘ Terrace Deposits) |
= Complete at 1.05m
Remarks
Borehole location was scanned for services by Midland Survey Ltd prior to excavation. [aggﬂ;] Iét;gged
Groundwater was encountered at 0.6m bgl.
Unable to access borehole location with window sampling rig, inspection pit dug to 1.05m bgl.
Inspection pit installed with 50mm ID HDP standpipe to 1.05m bgl. Slotted pipe from 0.35m to 1.05m with gravel surround. 1:50 DP
Plain SP from 0.35m to surface with bentonite seal. Concrete from 0.1m bgl to surface with a lockable flush security cover.
Figure No.
XB620.BH02

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



Site
Number
ohnson Poole & Bloomer | cripeman
Excavation Method Dimensions Ground Level (mOD) | Client :Iob 3
umber
Hand Excavated 0.3m x 0.3m 43.80 Hallam Land Management Limited XB620
Location tes Engineer Sheet
09/11/2023
391522.017 E 170869.964 N DOP 1M
Depth Water ) Level Depth . [
(m) Sample / Tests Depth Field Records (mOD) (m) Description Legend| & | Instr
(m) (Thickness) =
= (0.40) TOPSOIL: Brown clayey silty fine to coarse SAND. %
Water strike(1) at 0.40m. 4340 o 040 Light brown and grey slightly clayey sandy B
- sub-angular to sub-rounded GRAVEL of flint and :
—  (0.60) | quartz. (River Terrace Deposits)
4280F—  1.00
= Complete at 1.00m
Remarks
Borehole location was scanned for services by Midland Survey Ltd prior to excavation. [aggﬂ;] Iﬁt;gged
Groundwater was encountered at 0.4m bgl.
Unable to access borehole location with window sampling rig, inspection pit dug to 1.0m bgl.
Inspection pit installed with 50mm ID HDP standpipe to 1.0m bgl. Slotted pipe from 0.4m to 1.0m with gravel surround. 1:50 DP
Plain SP from 0.4m to surface with bentonite seal. Concrete from 0.1m bgl to surface with a lockable flush security cover.
Figure No.
XB620.BHO3

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



Site
Number
- Johnson Poole & Bloomer | chiepennan fumeer
Excavation Method Dimensions Ground Level (mOD) | Client :Iob 3
umber
Hand Excavated 0.3m x 0.3m 4413 Hallam Land Management Limited XB620
Location tes Engineer Sheet
09/11/2023
391521.501 E 170734.503 N DOP 1M
Depth Water ) Level Depth . [
(m) Sample / Tests Depth Field Records (mOD) (m) Description Legend| & | Instr
(m) (Thickness) =
;‘: (0.40) TOPSOIL: Brown clayey silty fine to coarse SAND.
R55 - (3 5‘(? Soft to firm brown silty sandy CLAY. (River Terrace
4353 0.60) n Deposits) ==
Water strike(1) at 0.65m. g 0.35 - N N N >
= (0.35) Light grey and light brown slightly silty sandy
4318 0.95 h sub-angular to sub-rounded fine to coarse
= GRAVEL of flint and quartz. (River Terrace
— Deposits)
= Complete at 0.95m
Remarks
Borehole location was scanned for services by Midland Survey Ltd prior to excavation. [aggﬂ;] Iﬁt;gged
Groundwater was encountered at 0.65m bgl.
Unable to access borehole location with window sampling rig, inspection pit dug to 0.95m bgl.
Inspection pit installed with 50mm ID HDP standpipe to 0.95m bgl. Slotted pipe from 0.3m to 0.95m with gravel surround 1:50 DP
Plain SP from 0.3m to surface with bentonite seal. Concrete from 0.1m bgl to surface with a lockable flush security cover.
Figure No.
XB620.BHO4

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



Site
Number
- Johnson Poole & Bloomer | chiepennan
s BHO5
Excavation Method Dimensions Ground Level (mOD) | Client :Iob 3
umber
Hand Excavated 0.3m x 0.3m 44 69 Hallam Land Management Limited XB620
Location tes Engineer Sheet
09/11/2023
391425.718 E 170810.22 N DOP 1M
Depth Water ) Level Depth . [
(m) Sample / Tests Depth Field Records (mOD) (m) Description Legend| & | Instr
(m) (Thickness) =

TOPSOIL: Brown silty clayey fine to coarse SAND
(0.35) : :
with occasional rootlets.

4434 0.35
Soft to firm brown silty sandy CLAY. (River Terrace
Deposits)
(0.75)
Water strike(1) at 0.90m. Becomes very sandy below 0.9m bgl.
43.59 1.10

Complete at 1.10m

{24

Remarks
Borehole location was scanned for services by Midland Survey Ltd prior to excavation.
Groundwater was encountered at 0.9m bgl.
Unable to access borehole location with window sampling rig, inspection pit dug to 1.1m bgl.
Inspection pit installed with 50mm ID HDP standpipe to 1.1m bgl. Slotted pipe from 0.3m to 1.1m with gravel surround.

Scale
(approx)

Logged
ByQQ

1:50

DP

Plain SP from 0.3m to surface with bentonite seal. Concrete from 0.1m bgl to surface with a lockable flush security cover.

Figure No.
XB620.BHO5

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



Site
Number
ohnson Poole & Bloomer | cripeman
Excavation Method Dimensions Ground Level (mOD) | Client :Iob 3
umber
Hand Excavated 0.3m x 0.3m 4573 Hallam Land Management Limited XB620
Location tes Engineer Sheet
09/11/2023
391322.296 E 170712.063 N DOP 1M
Depth Water . Level Depth ) g
(m) Sample / Tests Depth Field Records (mOD) (m) Description Legend| & | Instr
(m) (Thickness) =
— TOPSOIL: Brown slightly clayey silty fine to coarse
== (0.35)
= SAND.
4538 0.35 R
- Soft brown silty sandy CLAY with pockets of very  |". =77
- clayey silty fine to coarse SAND. s
i_' (0.80)
= Becomes very sandy below 0.9m bgl.
Water strike(1) at 1.00m. 4458 F 1.15
= Complete at 1.15m
Remarks
Borehole location was scanned for services by Midland Survey Ltd prior to excavation. [aggﬂ;] Iﬁt;gged
Groundwater was encountered at 1.0m bgl.
Unable to access borehole location with window sampling rig, inspection pit dug to 1.15m bgl.
Inspection pit installed with 50mm ID HDP standpipe to 1.15m bgl. Slotted pipe from 0.4m to 1.15m with gravel surround. 1:50 DP
Plain SP from 0.4m to surface with bentonite seal. Concrete from 0.1m bgl to surface with a lockable flush security cover.
Figure No.
XB620.BHO6

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




Site
Number
- Johnson Poole & Bloomer | chiepennan e
Machine : Drive-in Windowless | pimensions Ground Level (mOD)| Client Job
Sampler . Number
44 68 Hallam Land Management Limited
Method : Drive-in Windowless XB620
Sampler
Location tes Engineer Sheet
08/11/2023
391294.983 E 170920.141 N DOP 1M
Depth Water . Level Depth ) g
(m) Sample / Tests Depth Field Records (mOD) (m) Description Legend| & | Instr
(m) (Thickness) =
— TOPSOIL: Grass over brown slightly clayey very \
= (0:35) silty fine to coarse SAND with occasional quartz & s
4433 (ﬁﬁ N gravels. e T
4418 — S0 h =
- Soft brown very sandy CLAY. (River Terrace
= (0.50) Deposits)
4368F— 1.00 b Medium dense brown slightly clayey very sandy
Water strike(1) at 1.00m. E ol 5 sub-angular to sub-rounded fine to coarse
1.00-1.45 SPT(C) N=22 1,1/4,5,7,6 — GRAVEL of flint and quartz. (River Terrace
= (0.70) || Deposits)
= Brown gravelly fine to coarse SAND. (River
42.98 1.70 |, Terrace Deposits)
= Becomes very gravelly below 1.4m bgl.
_ —— (0.60) | Loose brown sandy to sub-angular sub-rounded
2.00-2.45 SPT(C) N=7 321222 = GRAVEL of flint and quartz. (River Terrace :3;352::5:
4238  2.30 [ Deposits) ; S
- Stiff becoming very stiff dark grey slightly silty :53;3535353
2.50 HSV 53.33kPa 50, 55, 55/Av. 53.33 — (070 | slightly sandy CLAY. (Kellaway Clay Formation) $:$:§:§:§
2 S
4168F—  3.00 SO
3.00-3.26 SPT(C) 50/110 17,8/23,27 y ;__ ) Complete at 3.00m
Remarks
Borehole location was scanned for services by Midland Survey Ltd prior to excavation. [aggﬂ;] Iﬁt;gged
Groundwater was encountered at 1.0m bgl.
Borehole collapsed to 2.0m bgl.
Borehole installed with 50mm ID HDP standpipe to 2.0m bgl. Slotted pipe from 1.0m to 2.0m with gravel surround. 1:50 MP
Plain SP from 1.0m to surface with bentonite seal. Concrete from 0.3m bgl to surface with a lockable flush security cover.
Figure No.
XB620.BHO7

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



Site
Number
- Johnson Poole & Bloomer | chiepennan e
Excavation Method Dimensions Ground Level (mOD) | Client :Iob 3
umber
Hand Excavated 0.3m x 0.3m 46.28 Hallam Land Management Limited XB620
Location tes Engineer Sheet
09/11/2023
391198.432 E 170920.141 N DOP 1M
Depth Water . Level Depth ) g
(m) Sample / Tests Depth Field Records (mOD) (m) Description Legend| & | Instr
(m) (Thickness) =
;‘: (0.30) | TOPSOIL: Brown clayey silty fine to coarse SAND. %
45398 E: 0.30 Soft to firm brown silty sandy CLAY. (River Terrace =
- (0.35) | Deposits) =
4563 - 0.65 Brown very clayey sandy SILT with pockets of soft [«
= (0.50) to firm silty very sandy CLAY. (River Terrace s r
Water strike(1) at 0.90m. E— ’ Deposits)
4513 1.15
= Complete at 1.15m
Remarks
Borehole location was scanned for services by Midland Survey Ltd prior to excavation. [aggﬂ;] Iﬁt;gged
Groundwater was encountered at 0.9m bgl.
Unable to access borehole location with window sampling rig, inspection pit dug to 1.15m bgl.
Inspection pit installed with 50mm ID HDP standpipe to 1.15m bgl. Slotted pipe from 0.4m to 1.15m with gravel surround. 1:50 DP
Plain SP from 0.4m to surface with bentonite seal. Concrete from 0.1m bgl to surface with a lockable flush security cover.
Figure No.
XB620.BHO8

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



Site
Number
ohnson Poole & Bloomer | cripeman
Machine : Drive-in Windowless | pimensions Ground Level (mOD)| Client Job
Sampler . Number
46.65 Hallam Land Management Limited
Method : Drive-in Windowless XB620
Sampler
Location tes Engineer Sheet
08/11/2023
391069.235 E 170917.639 N DOP 1M
Depth Water ) Level Depth . [
(m) Sample / Tests Depth Field Records (mOD) (m) Description Legend| & | Instr
(m) (Thickness) =
— (0.35) TOPSOIL: Grass over brown slightly clayey very
= 3 silty fine to coarse SAND with occasional quartz
46.30 — 0.35 1 gravels.
:—_ Medium dense becoming very dense light brown
o and grey clayey slightly sandy angular to
= sub-rounded fine to coarse GRAVEL of limestone
E (Cornbrash Formation)
Water strike(1) at 1.00m. =
1.00-1.45 SPT(C) N=28 87,87, =
= (215)
2.00-2.45 SPT(C) N=35 5,7/5,5,10,15 =
4415 250
2.50-2.76 SPT(C) 25*/85 21,4/40,10 =
50/1 75 E_- Complete at 2.50m
Remarks
Borehole location was scanned for services by Midland Survey Ltd prior to excavation. [aggﬂ;] Iﬁt;gged
Groundwater was encountered at 1.0m bgl.
Borehole collapsed to 1.8m bgl.
Borehole installed with 50mm ID HDP standpipe to 1.8m bgl. Slotted pipe from 0.8m to 1.8m with gravel surround. 1:50 DP
Plain SP from 1.0m to surface with bentonite seal. Concrete from 0.3m bgl to surface with a lockable flush security cover.
Figure No.
XB620.BH09

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



Site
Number
- Johnson Poole & Bloomer | chiepennan
s BH10
Excavation Method Dimensions Ground Level (mOD) | Client :Iob 3
umber
Hand Excavation 0.3m x 0.3m 0.3mm to 1.10m 50.08 Hallam Land Management Limited XB620
Location tes Engineer Sheet
09/11/2023
391028.954 E 170737.349 N DOP 1M
Depth Water ) Level Depth . [
(m) Sample / Tests Depth Field Records (mOD) (m) Description Legend| & | Instr
(m) (Thickness) =

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

4665 040 Firm dark brown and light brown silty sandy CLAY  [: —— -
with occasional gravels of flint. (River Terrace —
(0.70) Deposits)
48.98 1.10 el

Complete at 1.10m

Remarks
Borehole location was scanned for services by Midland Survey Ltd prior to excavation.
Groundwater was not encountered.
Unable to access borehole location with window sampling rig, inspection pit dug to 1.1m bgl.
Inspection pit installed with 50mm ID HDP standpipe to 1.1m bgl. Slotted pipe from 0.3m to 1.1m with gravel surround.

Scale
(approx)

1:50

Logged
ByQQ

DP

Plain SP from 0.3m to surface with bentonite seal. Concrete from 0.1m bgl to surface with a lockable flush security cover.

Figure No.
XB620.BH10

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



Appendix 7 Trial Pit Logs —Johnson Poole & Bloomer — November 2023

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



Site Trial Pit
Number
Chippenham
PP TPO1
Excavation Method Dimensions Ground Level (mOD) | Client Job
Numb
Machine Excavation 0.7mx2.6mx 1.7m 45.79 Hallam Land Management Limited ;;:523"
Location Dates Engineer Sheet
09/11/2023
391142.768 E 170950.176 N DOP 17
Depth Water ) Level Depth e E
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®
(m) (Thickness) =
F TOPSOIL: Grass over slightly clayey very silty fine to
E (0.40) | coarse SAND with occasional quartz gravel and rootlets.
45.39 E 040 Light brown and grey sandy sub-angular to sub-rounded I
- fine to coarse GRAVEL of limestone. (Cornbrash Formation) |~
= Strata wet below 0.7m bgl. '
F (1.30)
44095 170
E Complete at 1.70m
Remarks

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.

Scale (approx) Logged By Figure No.
1:50 DP XB620.TP01

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




Site Trial Pit
Number
Chippenham
PP TPO02
Excavation Method Dimensions Ground Level (mOD) | Client Job
Numb
Machine Excavation 1.05m x2.2m x 1.7m 45.79 Hallam Land Management Limited ;géz?)r
Location ates Engineer Sheet
09/11/2023
391031.773 E 170852.561 N DOP 17
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
E TOPSOIL: Brown slightly clayey silty fine to medium SAND
E (0.40) | \with abundant rootlets.
45391 0.40 Grey and brown slightly clayey slightly silty gravelly A
sub-angular to sub-rounded COBBLEs of limestone. PR
(Cornbrash Formation) LS o
G U ol
(1.30) 880
e
* x ’EJ "0
44.09 1.70 e

Complete at 1.70m

Remarks

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.

Scale (approx) Logged By Figure No.

1:50 DP/MP XB620.TP02

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




Site Trial Pit
Number
Chippenham
PP TPO3
Excavation Method Dimensions Ground Level (mOD) | Client Job
Numb:
Machine Excavation 0.6mx2.3 x2.0m 47.89 Hallam Land Management Limited )l(lg(lszf)r
Location Dates Engineer Sheet
09/11/2023
391133.369 E 170723.592 N DOP 7
Depth Water i Level Depth e E
(m) Sample / Tests Depth Field Records (mOD) _(m) Description Legend ®©
(m) (Thickness) =

(0.40)
47.49 0.40

(0.50)
46.99 0.90

(1.00)
45.99 1.90
4589 2.00

‘T'T'T'T'TV'T'T'T'T‘T'T'T'T'TV'T'T'T'T‘T'T'T'T'TV'T'T'T'T‘T'T'T'T'TV'T'T'T'T‘T'T'T'T'TV'T'T'T'T‘T'T'T'T'TV'T'T'T'T‘T'T'T'T'TV'T'T'T'T‘T'T'T'T'TV'T'T'T'T‘

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

Soft brown silty sandy CLAY

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

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

Complete at 2.00m

Remarks

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.

Scale (approx) Logged By Figure No.

1:50 DP XB620.TP03

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




Appendix 8 Soakaway Test Results

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



SOAKAWAY DESIGN IN ACCORDANCE WITH BRE DIGEST 365:2016

Client: Hallam Land Management
Site: Chippenham

JPE Project Ref: XB620-01

Test Location: T P01
Test Date: 09/11/2023

Calculation Date: 21/11/2023

TO BE READ IN CONJUNCTION WITH JPB REPORT REF: XE620-01

Size of S Length {m! 2.60
Width émgl 0.70 [ Jinput required
Depth of pit (m! 170 L |calculated
Test Depth (m 048
Water level above base (m| 122
Effective volume (m’) 222
Test Depths of S Depth of water at start (m) 048 75% affective depth for full cycle depth 0.915
Water level above base at start (m) 122 50% effective depth for full cycle depth 0.610
Depth of water al end (m) 0.56 25% effective depth for full cycle depth 0.305
Waler level above base al end (m) 1.14 Effective range required for full Cyce test 0.610
Effective range of test (m) 0.08 FULL CYCLE TEST NOT ACHIEVED. RESULTS ARE
INDICATIVE
Calculation of Soil Infiltration Rate
'!'lma Depth of water | Water level above " Depth (m) ‘Water level above Time *
(minutes) below surface (m) base (m) base (m| [minutes)
0 0.48 122 T5% 0.50 1.200 60
1 0.48 (] 50% 0.52 1.180 a0
2 048 122 25% 0.54 1.160 150
3 0.48 1.22 * estimated from graph
4 0.48 122
5 0.48 i
10 0.48 122
15 0.48 1.22
30 0.49 1.21
50 0.50 120 [Volume outfiow 75%-25% (M) 0.07 [Va7s.25)
90 0.52 118 [Area of pit (50% effective depth) m* 571 22 pss)
120 053 147 Time outflow 25%-75% (minutes) a0 [t s zs)
150 0.54 1.16
180 0.55 1.15
210 0.56 1.14
228 0.56 1.14
i 125 1
E_
z % 120
g £ 115
z
1.10
(] =0 100 200 250
Tirne [minutes)
f= Marsas Soll Infilration (f) = Negligible fall in water lavel. Strata
& gsn % Lyrs considered to ba practically
Compieted by- | DOP | Checked By | SAG |




SOAKAWAY DESIGN IN ACCORDANCE WITH BRE DIGEST 365:2016

Client: Hallam Land Management

Site: Chippenham

JPE Project Ref: XB620-01

TO BE READ IN CONJUNCTION WITH JPB REPORT REF: XE620-01

Test Location: T P02
Test Date: 09/11/2023
Calculation Date: 21/11/2023

Size of 5 Ly h (m| 220
Width (m| .05 I Einput quired
Depth of pit (m; J0 | tcalculamd
Test Depth (m) .50
Water level above base (m) 120
Effective volume (m*) 277
Test Depths of S Degpth of water at start (m) 0.50 75% effective depth for full cycle depth 0.900
Water level above base at start (m) 1.20 50% effective depth for full cycle depth 0600
Depth of water at end (m) 1.1 25% effective depth for full cycle depth 0.300
Water level above base at end (m) 0.59 Effective range required for full cycle tast 0.600
Effective range of test (m}) 0.61 FULL CYCLE TEST NOT ACHIEVED. RESULTS ARE
INDICATIVE
Calculation of Soil Infiltration Rate
Time Depth of water | Water level above % Depth ‘Water level above Time *
(minutes) below surface (m) base (m) R fon) base (m| [minutes)
1] 0.50 1.20 T5% 065 1.048 30
1 0.50 1.20 50% 0.81 0.895 50
2 0.50 1.20 25% 0.96 0.743 80
3 0.50 1.20 * estimated from graph
4 0.50 1.20
5 0.50 1.20
10 0.55 1.15
15 0.59 1.1
30 0.69 1.01
50 0.86 0.84 Volume Guiow 75%-25% (-] 070 (Vs as)
50 0.98 0.72 Airea of pit (50% effective depth) m* 621 (psa)
120 1.03 0.67 Time outflow 25%-75% (minutes) 50 (¢ prs.as)
150 1.08 0.62
180 111 0.59
210 111 0.59
279 111 0.59
H i
sE 100 —
]
i
=
0.50
] 50 100 150 200 250 300
Tirne (minutes)
f= Marsas Soll Infilration (f) = Negligible fall in water lavel. Strata
g X bprsag considered to ba practically
Compieted by- | DOP | Checked By | SAG ]




Appendix 9 Results of On Site Groundwater Monitoring — Johnson Poole and Bloomer Ltd — December
2023 to May 2024

Chippenham - Ground Investigation Report 9
Status: Rev 0 issue
Date of Issue: June 2024



Borehole

Approx level

Water Depths Recorded (m)
Water level [mMAOD]

(mAOD)
08/12/23 08/01/24 06/02/24 | 07/03/24 05/04/24 07/05/24
Sl e [4%23] [42:223] [42:223] [42'.233] [42%3] [42:2;3]
BHO2 44114 [43%4] [422?124] [4222{1)4] [42';;4] [422?34] [422?1;4]
i il [42?;21] [42:2;1] {42:2?1] [42'.3?1] [42:2531] il
Bk 158 [42336] [42%6] [42:236] [42-.‘7‘26] [4%36] inid
Ak bR [42:228] [42:?38] [4(13:%8] [42'.;‘3'8] [42:338] Gl
B 15 [45},;21] [4%31] B [42'.3;1] [42:3%1] By
By 44810 [42:12139] [42:‘2139] [42:529] [42'.11139] [423129] [42:329]
BHEB 158 [42:328] [42:?128] BRY [42'.338] [42:238] B
BRI 4608a3 [42:223] {42:5313] 14;%3] [42'333] [42:??3] [4:13:323]
BH10 50.076 : 48'_336] { 48:236] DRY DRY [ 48:;316] DRY

*Unable to locate borehole - likely destroyed/buried by recent ploughing activity.




Johnson
Poole &

Bloomer

GEO-ENVIRONMENTAL & MINERALS




r. BROOKBANKS Land at East of Showell Farm Flood Risk Assessment

IAppendix D — Surface Water Drainage Strategy Plan



Original Drawing Size Al

NOTES:

1. Do not scale from this drawing.

2. Alldimensions are in metres unless otherwise stated.

3. Brookbanks Consulting Ltd has prepared this drawing for the sole use

of the client. The drawing may not be relied upon by any other party
without the express agreement of the client and Brookbanks
Consulting Ltd. Where any data supplied by the client or from other
sources has been used, it has been assumed that the information is
correct. No responsibility can be accepted by Brookbanks Consulting
Ltd for inaccuracies in the data supplied by any other party. The
drawing has been produced based on the assumption that all relevant
information has been supplied by those bodies from whom it was
requested.

4. No part of this drawing may be copied or duplicated without the
express permission of Brookbanks Consulting Ltd.

5. Preliminary drawing for outline planning and is intended to inform for
outline planning only. Strictly not for construction purposes.

6. Flood extents have been taken from the DEFRA Environment Agency
Shape Files, updated November 2025.

7. Topo survey based on survey dwg no. 46287 _T_REVO from Interlocks
Survey 09.02.23.

8. Root Protection Areas have been taken from EDP drawing
edp2272_sk006 Arb for Dims, recieved 23.11.23.

9. All SuDS have been placed outside of both flood extents (received from
the EA) and Root Protection Areas (based off the drawing provided in
point 7).

10. Flood Extents may be revised based on any future flood modelling.

11. Connection points have been determined based on the Topo Survey.
Confirmation of these levels to be obtained at detailed design stage.

12. A full finished floor levels assessment across all parcels has yet to be
undertaken so additional ground raising may be required. Final heights
will be calculated at detailed design stage.

13. Exceedance overland flow routes for mitigation to be provided at later
design stages.

14. Existing assets not shown on survey or sewer records discovered on
site to be noted and reported back to engineer. Condition of ditch
course and any existing assets to be assessed prior to construction and
reported back to engineer.

Fe——

(— 77

— Red Line Boundary
N §* """"""" =  River Avon
\ZT | - - Development Parcel Boundary

SuDS Basin and Earthworks

e @
- 3

_\! s
s
. . s llustrative Conveyance Swales
e r—————— 1 DEFRA Fluvial Flood Zone 2 and 3 Flood Extent
T oD 2 Indicative Outfall Location
Total. Hard Area (ha): 0.79  [Catchment D - Residential ative all Locatio
Design Discharge rate (I/s): 1.71 Total Developed Area (ha): 1.05 Indicative Foul Pumping Station and 10m Cordon
== | Total. Hard Area (ha): 0.69 .
Sanitaire
Design Discharge rate (U/s): 1.50
Approx Invert: == Indicative Exceedence Flow Route
40.50mAQD
® e Indicative Surface Water Sewer

Catchment B.1 - Residential

Catchment G - Residential

In accordance with the national policy the first 5mm of rainfall will be
managed through the incorporation of on parcel SuDS such as permeable
paving and rain gardens. The indicative swales and basins will also
contribute to achieving the 5mm of interception.

Total Developed Area (ha): 2.00
Total. Hard Area (ha): 1.32

Total Developed Area (ha): 1.80
Total. Hard Area (ha): 1.19

Design Discharge rate (I/s): 2.85

Design Discharge rate (Is): 2.56

Due to required basin sizes and root protection areas, some of the proposed
SuDS are illustrated overlapping the development parcels. In most of these
designs, the overlapping areas have been restricted to the maintenance strip
and earthworks which can be incorporated into the parcel design.

Catchment A - Local Centre

B Updated Drainage Design Information KP AW AW 13.04.26
Total Developed Area (ha): 0.21 - 1 A Updated Parameters Plan and Drainage Design KPP CP AW 08.04.26
Total. Hard Area (ha): 0.18 Catchment F - Residential - First Issue KP  CP AW 25.03.26

| Catchment H - Residential

Total Developed Area (ha): 1.50
Total. Hard Area (ha): 0.99

Design Discharge rate (I/s): 0.39

' 3' ; 17 \}.. :

 [Catchment E - Residential

| Total Developed Area (ha): 1.50
| Total. Hard Area (ha): 0.99

|Design Discharge rate (iis): 2.14

Total. Hard Area (ha): 0.32 | Design Discharge rate (I/s): 2.14

' Total Developed Area (ha): 0.49

| Design Discharge rate (Iis): 0.70

] BROOKBANKS

6150 Knights Court, Solihull Parkway, Birmingham, B37 7WY

T +44 (0)203 958 5400 E mail@brookbanks.com
W brookbanks.com

[Catchment C - Residential

| Total Developed Area (ha): 1.02 .
| Total. Hard Area (ha): 0.67 B,

Design Discharge rate (i/s): 1.45

Hallam Land

Land East of Showell Farm,
Chippenham

lllustrative Surface Water
Drainage Strategy

| Status Date

Preliminary APR 2026

UNTIL TECHNICAL APPROVAL HAS BEEN OBTAINED FROM THE
RELEVANT LOCAL AUTHORITIES, IT SHOULD BE UNDERSTOOD THAT ALL
DRAWINGS ARE ISSUED AS PRELIMINARY AND NOT FOR
CONSTRUCTION. SHOULD THE CONTRACTOR COMMENCE SITE WORK

(© Brookbanks Consulting Limited 2026 PRIOR TO APPROVAL BEING GIVEN, IT IS ENTIRELY AT THEIR OWN RISK.
P:\13143 Chippenham\CAD\BCL\Working Drawings\13143-DR-01 B - Surface Water Drainage Strategy.dwg
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I Appendix E — Typical Sections



[

[

Original Drawing Size Al
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(© Brookbanks Consulting Limited 2026

P:\13143 Chippenham\CAD\BCL\Working Drawings\13143-SK-02 - Typical Lined Basin Section.dwg
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Basin Lining - Clay or
Impermeable Geomembrane
and protective Geotextile

TYPICAL LINED BASIN SECTION

NTS
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Backfill of Excavated Material over
Impermeable Geomembrane. Depth to
be determined at detailed design stage.

g
” —
- -

Liner Anchor
”

UNTIL TECHNICAL APPROVAL HAS BEEN OBTAINED FROM THE
RELEVANT LOCAL AUTHORITIES, IT SHOULD BE UNDERSTOOD THAT ALL
DRAWINGS ARE ISSUED AS PRELIMINARY AND NOT FOR
CONSTRUCTION. SHOULD THE CONTRACTOR COMMENCE SITE WORK
PRIOR TO APPROVAL BEING GIVEN, IT IS ENTIRELY AT THEIR OWN RISK.

NOTES:

1.

2

Do not scale from this drawing.
All dimensions are in metres unless otherwise stated.

Brookbanks Consulting Ltd has prepared this drawing for the
sole use of the client. The drawing may not be relied upon by
any other party without the express agreement of the client
and Brookbanks Consulting Ltd. Where any data supplied by the
client or from other sources has been used, it has been
assumed that the information is correct. No responsibility can
be accepted by Brookbanks Consulting Ltd for inaccuracies in
the data supplied by any other party. The drawing has been
produced based on the assumption that all relevant
information has been supplied by those bodies from whom it
was requested.

No part of this drawing may be copied or duplicated without
the express permission of Brookbanks Consulting Ltd.

First Issue Ip CP AW 23.04.26
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Typical Lined Basin Section
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Draft
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Checked
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Binder Course
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geomembrane and protective geotextile

(© Brookbanks Consulting Limited 2026
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any other party without the express agreement of the client
and Brookbanks Consulting Ltd. Where any data supplied by the
client or from other sources has been used, it has been
assumed that the information is correct. No responsibility can
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the data supplied by any other party. The drawing has been
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r. BROOKBANKS Land at East of Showell Farm Flood Risk Assessment

IAppendix F- Surface Water Drainage Calculations



I\M’ Greenfield runoff rate estimation tool

hrwa"ingford 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 l 13/03/2026
Calculated by [ Brookbanks
Reference
Model version 1 223
Location
Site name l Chippenham
Site location
© OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.
Site easting (British National Grid) 391463
Site northing (British National Grid) 170848
Site details
Total site area (ha) 29.97 he

We use cookies on this site to enhance your user
experience

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

OK, | AGREE MORE INFO




Greenfield runoff

Method

Method

FEH statistical (2025)

SAAR9120 (mm)
BFIHOST19scaled
QMed-QBar conversion

QMed (I/s)

QBar (FEH statistical 2025) (I/s)

Growth curve factors

Hydrological region
1year 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 1year (I/s)
Flow rate 2 year (I/s)
Flow rate 10 years (I/s)
Flow rate 30 years (I/s)
Flow rate 100 years (I/s)

Flow rate 200 years (I/s)

[ FEH statistical (2025)

My value

Map value

| 87

| 0.588

1.076
7.1

82.9

My value

0.78
0.93
1.49
1.95
243

2.78

FEH statistical (2025)
64.7

771

123.5

161.7

2014

230.5

O 1.075

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal

place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.011/s are reported as 0.01 I/s.

Disclaimer

This report was produced using the Greenfield runoff rate estimation tool (2.2.3) 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

= A R s
Utlpull.‘.ilullll_f DT UE usSia O

Hydrosolutions q\Rayigderesalde s o ﬂﬁgsgiféhg@éﬁhlaﬁeée?w arasqtional characteristics of any drainage scheme.
experlence

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

T S 1 o 1 7 T T SR rp
LIS To0L. NO ||au|!|1y Wil e aCLepied Oy nn vaiig

e iny 2
Oid, THE Civino s ﬁgclluj Ceintie 1

R N T e A R
T L\..UIUEJ Qi Ny oiogy, waningioiu



Brookbanks Consulting File: Catchment A and C.pfd Page 1
Network: Storm Network

Ca useway Brookbanks

08/04/2026

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CvV 1.000 Preferred Cover Depth (m) 0.600
Time of Entry (mins) 5.00 Include Intermediate Ground v
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/

Maximum Rainfall (mm/hr) 150.0

Nodes
Name Area TofE Cover Diameter Easting Northing Depth Invert
(ha) (mins) Level (mm) (m) (m) (m) Level
(m) (m)
Residential Aand C  0.850 44.000 45.849 58.306 1.000 43.000
1 42.500 64.919 58.302 1.000 41.500
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
Residential AandC 1 250.000 43.000 41.500
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (I/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.883 5325 4149 0.850 0.0 400 2.071

Pipeline Schedule

Link Length Slope Dia Link Us CL USIL USDepth DSCL DSIL DS Depth

(m) (1:X) (mm)  Type (m) (m) (m) (m) (m) (m)
250.000 44.000 43.000 42.500 41.500
Link us Node DS Dia Node MH
Node Type Node (mm) Type Type

Residential Aand C  Junction 1
Manbhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia

(m) (m) (m) (m) (mm) (m)  (mm)
Residential Aand C  45.849 58.306 44.000 1.000

o—>0
0 43.000
1 64.919 58.302 42.500 1.000 1 41.500
-
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed  Normal Starting Level (m)

Rainfall Events  Singular Skip Steady State  x Check Discharge Rate(s) x
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume  x

Winter CV  1.000 Additional Storage (m%¥ha) 20.0

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

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




Brookbanks Consulting File: Catchment A and C.pfd Page 2
C Network: Storm Network
auseway Brookbanks

08/04/2026

Return Period Climate Change Additional Area Additional Flow Return Period Climate Change Additional Area Additional Flow
(years) (CC %) (A %) (Q %) (years) (CC %) (A %) (Q %)
1 0 0 0 100 45 0 0
30 0 0 0

Node Residential A and C Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 43.000 Product Number CTL-SHE-0068-1800-0700-1800
Design Depth (m) 0.700 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 1.8 Min Node Diameter (mm) 1200

Node Residential A and C Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 43.000
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m)  (m?) (m?)
0.000 933.0 0.0 1.000 2367.0 0.0

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




File: Catchment A and C.pfd Page 3
Network: Storm Network

Ca useway Brookbanks

08/04/2026

Brookbanks Consulting

Results for 1 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (I/s) Vol (m?) (m3)
1050 43.156 0.156 10.7 166.0520 0.0000 OK

1440 minute summer Residential A and C
1 41.500 0.000 0.6 0.0000 0.0000 OK

15 minute summer 1
Link Event us Link DS Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
1440 minute summer Residential Aand C Hydro-Brake® 1 1.8 118.4

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




Brookbanks Consulting File: Catchment A and C.pfd Page 4
Network: Storm Network

Ca useway Brookbanks

08/04/2026

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.99%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (I/s) Vol (m?) (m?3)
1440 minute winter Residential A and C 1410 43.415 0.415 18.3 517.2883 0.0000 OK
15 minute summer 1 1 41.500 0.000 1.8 0.0000 0.0000 OK
Link Event us Link DS  Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
1440 minute winter Residential Aand C  Hydro-Brake® 1 1.8 136.5

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




Brookbanks Consulting File: Catchment A and C.pfd Page 5
Network: Storm Network

Ca useway Brookbanks

08/04/2026

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.99%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (1/s) Vol (m3) (m3)
2160 minute winter Residential Aand C 2160 43.747 0.747 25.2 1109.3610 0.0000
15 minute summer 1 1 41.500 0.000 1.8 0.0000 0.0000 OK
Link Event us Link DS  Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
2160 minute winter Residential Aand C Hydro-Brake® 1 1.9 219.8

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




Brookbanks Consulting File: Catchment B1.pfd Page 1
Network: Storm Network

Ca useway Brookbanks

08/04/2026

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CvV 1.000 Preferred Cover Depth (m) 0.600
Time of Entry (mins) 5.00 Include Intermediate Ground v
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/

Maximum Rainfall (mm/hr) 150.0

Nodes
Name Area TofE Cover Diameter Easting Northing Depth Invert
(ha) (mins) Level (mm) (m) (m) (m) Level
(m) (m)
Residential B1 1.320 46.500 45.849 58.306 1.500 45.000
1 42.500 64.919 58.302 1.000 41.500
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins)
Residential B1 1 415.000 45.000 41.500
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (I/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
2.235 6319 611.6 0.900 1.320 0.0 479 2.526

Pipeline Schedule

Rain
(mm/hr)

Link Length Slope Dia Link Us CL USIL USDepth DSCL DSIL DS Depth

(m) (1:X) (mm)  Type (m) (m) (m) (m) (m) (m)
415.000 46.500 45.000 0.900 42.500 41.500
Link us Node DS Dia Node MH
Node Type Node (mm) Type Type

Residential B1 Junction 1

Manhole Schedule

Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)

Residential B1 ~ 45.849 58.306 46.500 1.500

o—>0
0 45.000
1 64.919 58.302 42.500 1.000 1 41.500
-
Simulation Settings

Rainfall Methodology FEH-22 Analysis Speed  Normal Starting Level (m)
Rainfall Events  Singular Skip Steady State  x Check Discharge Rate(s)
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume

Winter CV  1.000 Additional Storage (m%¥ha) 20.0

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

X
X

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




Causeway

File: Catchment B1.pfd
Network: Storm Network

Brookbanks Consulting Page 2

Brookbanks
08/04/2026
Return Period Climate Change Additional Area Additional Flow Return Period Climate Change Additional Area Additional Flow
(years) (CC %) (A %) (Q %) (years) (CC %) (A %) (Q %)
1 0 0 0 100 45 0 0
30 0 0 0

Replaces Downstream Link

Node Residential B1 Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
v Sump Available Vv

Invert Level (m) 45.000 Product Number CTL-SHE-0078-2900-1200-2900
Design Depth (m) 1.200 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 2.9 Min Node Diameter (mm) 1200

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

Node Residential B1 Depth/Area Storage Structure

0.00000 Safety Factor 2.0 Invert Level (m) 45.000
0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m) (m?) (m?)
0.000 1167.0 0.0 1.500 1895.0 0.0

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




Brookbanks Consulting File: Catchment B1.pfd Page 3

Ca useway Network: Storm Network

Brookbanks
08/04/2026

Results for 1 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (I/s) Vol (m3) (m3)
1440 minute summer Residential B1 1050 45.210 0.210 16.7 259.5665 0.0000 OK
15 minute summer 1 1 41.500 0.000 1.0 0.0000 0.0000 OK
Link Event us Link DS  Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
1440 minute summer Residential B Hydro-Brake® 1 2.7 180.4

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




Causeway

Brookbanks Consulting File: Catchment B1.pfd
Network: Storm Network
Brookbanks

08/04/2026

Page 4

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.99%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (I/s) Vol (m3) (m3)
1440 minute winter Residential B1 1410 45.602 0.602 28.4 800.6819 0.0000
15 minute summer 1 1 41.500 0.000 2.7 0.0000 0.0000 OK
Link Event us Link DS Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
1440 minute winter Residential BL Hydro-Brake® 1 2.8 215.8

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




File: Catchment B1.pfd
Network: Storm Network

Brookbanks Consulting

Page 5

Ca useway Brookbanks
08/04/2026
Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.99%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (1/s) Vol (m?3) (m?3)
2160 minute winter Residential B1 2160 46.175 1.175 39.1 1727.5930 0.0000
15 minute summer 1 1 41.500 0.000 2.8 0.0000 0.0000 OK
Link Event us Link DS Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
Residential B1 Hydro-Brake® 1 2.9 339.6

2160 minute winter

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




Brookbanks Consulting File: Catchment B2 and D.pfd Page 1
Network: Storm Network

Ca useway Brookbanks

08/04/2026

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CvV 1.000 Preferred Cover Depth (m) 0.600
Time of Entry (mins) 5.00 Include Intermediate Ground v
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/

Maximum Rainfall (mm/hr) 150.0

Nodes
Name Area TofE Cover Diameter Easting Northing Depth Invert
(ha) (mins) Level (mm) (m) (m) (m) Level
(m) (m)
Residential B2and D  1.490 43.500 45.849 58.306 1.500 42.000
1 42.500 64.919 58.302 1.000 41.500
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
Residential B2and D 1 70.000 42.000 41.500
Name Vel Cap Flow us DS 2 Area IAdd Pro Pro
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
2.363 10439 807.7 0.750 1.490 0.0 498 2.594
Pipeline Schedule
Link Length Slope Dia Link Us CL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
70.000 43.500 42.000 0.750 42.500 41.500
Link us Node DS Dia Node MH
Node Type Node (mm) Type Type
Residential B2and D Junction 1
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)

Residential B2and D  45.849 58.306 43.500 1.500

o—>0
0 42.000
1 64.919 58.302 42.500 1.000 1 41.500
-
Simulation Settings

Rainfall Methodology FEH-22 Analysis Speed  Normal Starting Level (m)
Rainfall Events  Singular Skip Steady State  x Check Discharge Rate(s)
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume

Winter CV  1.000 Additional Storage (m%¥ha) 20.0

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

X
X

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




Causeway

File: Catchment B2 and D.pfd
Network: Storm Network

Brookbanks Consulting Page 2

Brookbanks
08/04/2026
Return Period Climate Change Additional Area Additional Flow Return Period Climate Change Additional Area Additional Flow
(years) (CC %) (A %) (Q %) (years) (CC %) (A %) (Q %)
1 0 0 0 100 45 0 0
30 0 0 0

Replaces Downstream Link

Node Residential B2 and D Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
v Sump Available Vv

Invert Level (m) 42.000 Product Number CTL-SHE-0082-3200-1200-3200
Design Depth (m) 1.200 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 3.2 Min Node Diameter (mm) 1200

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

Node Residential B2 and D Depth/Area Storage Structure

0.00000 Safety Factor 2.0 Invert Level (m) 42.000
0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m) (m?) (m?)
0.000 1321.0 0.0 1.500 2116.0 0.0

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




Brookbanks Consulting File: Catchment B2 and D.pfd Page 3

Ca useway Network: Storm Network

Brookbanks
08/04/2026

Results for 1 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (I/s) Vol (m3) (m?3)
1440 minute summer Residential B2 and D 1050 42.211 0.211 18.8 294.4096 0.0000 OK
15 minute summer 1 1 41.500 0.000 1.0 0.0000 0.0000 OK
Link Event us Link DS Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
1440 minute summer Residential B2and D Hydro-Brake® 1 3.0 201.3

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




Brookbanks Consulting File: Catchment B2 and D.pfd Page 4
Network: Storm Network

Ca useway Brookbanks

08/04/2026

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.99%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (I/s) Vol (m3) (m3)
1440 minute winter Residential B2 and D 1410 42.602 0.602 32.1 903.6364 0.0000 OK
15 minute summer 1 1 41.500 0.000 3.0 0.0000 0.0000 OK
Link Event us Link DS  Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
1440 minute winter Residential B2and D Hydro-Brake® 1 3.2 245.1

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




Ca useway Brookbanks

File: Catchment B2 and D.pfd Page 5

Brookbanks Consulting
Network: Storm Network

08/04/2026

15 minute summer 1

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.99%

Node Event us Peak Level Depth Inflow Node Flood
Node (mins)  (m) (m) (1/s) Vol (m3) (m3)
2160 minute winter Residential B2 and D 2160 43.181 1.181 44.1 1952.7470 0.0000
1 41.500 0.000 3.2 0.0000 0.0000
Link Event us Link DS  Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
2160 minute winter Residential B2and D Hydro-Brake® 1 3.2 377.9

Status

OK

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




Brookbanks Consulting File: Catchment E, F, H.pfd Page 1
Network: Storm Network

Ca useway Brookbanks

08/04/2026

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CvV 1.000 Preferred Cover Depth (m) 0.600
Time of Entry (mins) 5.00 Include Intermediate Ground v
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/

Maximum Rainfall (mm/hr) 150.0

Nodes
Name Area TofE Cover Diameter Easting Northing Depth Invert
(ha) (mins) Level (mm) (m) (m) (m) Level
(m) (m)
Residential E, F,H 2.300 43.800 45.849 58.306 1.500 42.300
1 41.500 64.919 58.302 1.000 40.500
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
Residential E,FH 1 170.000 42.300 40.500
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
2.880 1272.2 1211.7 0.750 2.300 0.0 590 3.250

Pipeline Schedule

Link Length Slope Dia Link Us CL USIL USDepth DSCL DSIL DS Depth

(m) (1:X) (mm)  Type (m) (m) (m) (m) (m) (m)
170.000 43.800 42.300 0.750 41.500 40.500
Link us Node DS Dia Node MH
Node Type Node (mm) Type Type

Residential E, F, H Junction 1
Manbhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia

(m) (m) (m) (m) (mm) (m)  (mm)
Residential E, F, H 45.849 58.306 43.800 1.500

o—>0
0 42.300
1 64.919 58.302 41.500 1.000 1 40.500
-
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed  Normal Starting Level (m)

Rainfall Events  Singular Skip Steady State  x Check Discharge Rate(s) x
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume  x

Winter CV  1.000 Additional Storage (m%¥ha) 20.0

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

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




Causeway

File: Catchment E, F, H.pfd
Network: Storm Network

Brookbanks Consulting Page 2

Brookbanks
08/04/2026
Return Period Climate Change Additional Area Additional Flow Return Period Climate Change Additional Area Additional Flow
(years) (CC %) (A %) (Q %) (years) (CC %) (A %) (Q %)
1 0 0 0 100 45 0 0
30 0 0 0

Replaces Downstream Link

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

Flap Valve x Objective  (HE) Minimise upstream storage
v Sump Available Vv

Invert Level (m) 42.300 Product Number CTL-SHE-0103-5000-1200-5000
Design Depth (m) 1.200 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 5.0 Min Node Diameter (mm) 1200

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

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

0.00000 Safety Factor 2.0 Invert Level (m) 42.300
0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m) (m?) (m?)
0.000 2117.0 0.0 1.500 3163.0 0.0

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




Brookbanks Consulting File: Catchment E, F, H.pfd Page 3
C Network: Storm Network
auseway Brookbanks

08/04/2026

Results for 1 year Critical Storm Duration. Lowest mass balance: 99.99%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (I/s) Vol (m3) (m?3)
2160 minute summer Residential E, F, H 1500 42.508 0.208 20.9 461.5034 0.0000 OK
15 minute summer 1 1 40.500 0.000 1.1 0.0000 0.0000 OK
Link Event us Link DS Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m?3)
2160 minute summer Residential E, F, H Hydro-Brake® 1 4.8 4279

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




Brookbanks Consulting File: Catchment E, F, H.pfd Page 4
Network: Storm Network

Ca useway Brookbanks

08/04/2026

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.99%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (1/s) Vol (m3) (m3)
1440 minute winter Residential E, F, H 1410 42.893 0.593 49.5 1396.1860 0.0000 OK
15 minute summer 1 1 40.500 0.000 4.7 0.0000 0.0000 OK
Link Event us Link DS  Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
1440 minute winter Residential E, F H Hydro-Brake® 1 5.0 378.1

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




Brookbanks Consulting File: Catchment E, F, H.pfd Page 5

Network: Storm Network

Ca useway Brookbanks

08/04/2026

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.99%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (1/s) Vol (m3) (m3)
2160 minute winter Residential E, F, H 2160 43.479 1.179 68.1 3015.9380 0.0000
15 minute summer 1 1 40.500 0.000 5.0 0.0000 0.0000 OK
Link Event us Link DS  Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
2160 minute winter Residential E, F, H Hydro-Brake® 1 5.0 582.5

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




Brookbanks Consulting File: Catchment G.pfd Page 1
Network: Storm Network

Ca useway Brookbanks

08/04/2026

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CvV 1.000 Preferred Cover Depth (m) 0.600
Time of Entry (mins) 5.00 Include Intermediate Ground v
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/

Maximum Rainfall (mm/hr) 150.0

Nodes
Name Area TofE Cover Diameter Easting Northing Depth Invert
(ha) (mins) Level (mm) (m) (m) (m) Level
(m) (m)
Residential G 1.190 43.500 45.849 58.306 1.500 42.000
1 42.500 64.919 58.302 1.000 41.500
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
Residential G 1 20.000 42.000 41.500
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (I/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
768.2 645.1 0.975 1.190 0.0 370 3.952

Pipeline Schedule

Link Length Slope Dia Link Us CL USIL USDepth DSCL DSIL DS Depth

(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
20.000 43.500 42.000 0.975 42,500 41.500
Link us Node DS Dia Node MH
Node Type Node (mm) Type Type

Residential G Junction 1
Manbhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia

(m) (m) (m) (m) (mm) (m)  (mm)
Residential G 45.849 58.306 43.500 1.500

o—>0
0 42.000
1 64.919 58.302 42.500 1.000 1 41.500
-
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed  Normal Starting Level (m)

Rainfall Events  Singular Skip Steady State  x Check Discharge Rate(s) x
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume  x

Winter CV  1.000 Additional Storage (m%¥ha) 20.0

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

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




Causeway

File: Catchment G.pfd
Network: Storm Network

Brookbanks Consulting Page 2

Brookbanks
08/04/2026
Return Period Climate Change Additional Area Additional Flow Return Period Climate Change Additional Area Additional Flow
(years) (CC %) (A %) (Q %) (years) (CC %) (A %) (Q %)
1 0 0 0 100 45 0 0
30 0 0 0

Replaces Downstream Link

Node Residential G Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
v Sump Available Vv

Invert Level (m) 42.000 Product Number CTL-SHE-0074-2600-1200-2600
Design Depth (m) 1.200 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 2.6 Min Node Diameter (mm) 1200

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

Node Residential G Depth/Area Storage Structure

0.00000 Safety Factor 2.0 Invert Level (m) 42.000
0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m) (m?) (m?)
0.000 1069.0 0.0 1.500 1749.0 0.0

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




Brookbanks Consulting File: Catchment G.pfd Page 3

Ca useway Network: Storm Network

Brookbanks
08/04/2026

Results for 1 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (I/s) Vol (m3) (m3)
2160 minute summer Residential G 1500 42.207 0.207 10.8 234.5004 0.0000 OK
15 minute summer 1 1 41.500 0.000 0.9 0.0000 0.0000 OK
Link Event us Link DS Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
2160 minute summer Residential G Hydro-Brake® 1 2.4 221.5

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




Brookbanks Consulting File: Catchment G.pfd Page 4

Ca useway Network: Storm Network

Brookbanks
08/04/2026

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.99%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (I/s) Vol (m3) (m3)
1440 minute winter Residential G 1410 42.595 0.595 25.6 726.3116 0.0000
15 minute summer 1 1 41.500 0.000 2.3 0.0000 0.0000 OK
Link Event us Link DS Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
1440 minute winter Residential G Hydro-Brake® 1 2.4 186.9

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




Brookbanks Consulting File: Catchment G.pfd Page 5
Network: Storm Network

Ca useway Brookbanks
08/04/2026
Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.99%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (1/s) Vol (m3) (m?3)

2160 minute winter  Residential G 2160 43.157 1.157 35.2 1559.3560 0.0000

15 minute summer 1 1 41.500 0.000 2.4 0.0000 0.0000 OK
Link Event us Link DS Outflow Discharge
(Upstream Depth) Node Node (1/s) Vol (m3)
2160 minute winter Residential G Hydro-Brake® 1 2.6 300.4

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




r. BROOKBANKS Land at East of Showell Farm Flood Risk Assessment

I Appendix G — Wessex Water Sewer Records



Wessex Water Web Map

Reproduced from the Ordnance Survey map by permission on behalf of the Controller of Her Majesty's Stationery Office © Crown Copyright . Licence 100019539.

WATER MAINS

Distribution Main
Washout Main

--------- Raw Water Main

------------- Abandoned Main
e Private Main

SITES
® Source
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/A Pump

Treatment Works

—
=
-_

FITTINGS
X Valve - Open
X Valve - Closed
2 Fire Hydrant
)< Pressure Reducing Valve
™ Meter

SEWERS PUBLIC PRIVATE SECTION 104 OTHER WESSEX PIPES NON-WESSEX / UNKNOWN

Foul S — Rising Mains Private Rising Mains
Surface e e —Eu Effluent Disposal ===0==== Culverted Watercourse
Coinbliied ——¥F—— =caedsssres — —b Overflow Highway Drain
Abandoned * * ‘ S Syphon 22 Use Unknown

Colours generally indicate the use of the sewer/drain (i.e Red - Foul, Dark Blue - Surface, —5U Status Unknown

Magenta - Combined/Dual Use, Light Green - Highway Drain, Mid Green - Overflow) styles of line are shown on the key in sample/typical colours.

STRUCTURES /A Pumping Station - Surface OTHER STRUCTURES [] chamber

q Manhole - Foul A Pumping Stn - Foul/Combined [] Attenuation Tank [ ] Tunnel

©  Manhole - Surface “ Gully [ ] Storage Tank [ Interceptor
@ Manhole - Combined & Vent Column

--< Outfall # Rodding Eye

== |Ln|et ¥ é Catchpit | MW!M
= Lamphole é Flushing Chamber

B Bifurcation - Foul % Soakaway WESSE)( Water A Vi o =
_1 Bifurcation - Surface > Non Return Valve YTL GROUP = E

; Bifurcation - Combined X Washout

Combined Sewage Overflow ¢ AirValve [ Hatch Box

Infurmatlon in this plan is provided for identification purposes only. No warranty as to accuracy is given or implied. The precise route of
pipe work may not exactly match that shown. Wessex Water does not accept liability for inaccuracies. Sewers and lateral drains adopted by | Date: 17/11/2021 . 15:28:29
Wessex Water under the Water Industry (Schemes for Adoption of Private Sewers) Regulations 2011 are to be plotted over time and may

not yet be shown. In carrying out any works, you accept liability for the cost of any repairs to Wessex Water apparatus damaged as a result
of your works. You are advised to commence excavations using hand tools only. Mechanical digging equipment should not be used until Sca Ie: 1 :2 !500
pipe work has been precisely located. If you are considering any form of building works and pipe work is shown within the boundary of
your property or a property to be purchased or very close by) a surveyor should plot its exact position prior to commencing works C entre: 391 3 0 ? 1 ?D 823
or purchase. Building over or near Wessex Water’s apparatus is not normally permitted. t ! *




Wessex Water Web Map

-, ———

W Lower Lodgs Fam |

Reproduced from the Ordnance Survey map by permission on behalf of the Controller of Her Majesty's Stationery Office © Crown Copyright . Licence 100019539.
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Private Main
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SEWERS PUBLIC PRIVATE SECTION 104 OTHER WESSEX PIPES NON-WESSEX / UNKNOWN
Foul S — Rising Mains Private Rising Mains
Surface e Bremm-- ——EM Effluent Disposal ===0i==== Culverted Watercourse
Combined =——®—— =-sdssaies B> —b Overflow Highway Drain
Abandoned * * * Syphon 22 Use Unknown

Colours generally indicate the use of the sewer/drain (i.e Red - Foul, Dark Blue - Surface, —5U Status Unknown

Magenta - Combined/Dual Use, Light Green - Highway Drain, Mid Green - Overflow) styles of line are shown on the key in sample/typical colours.

STRUCTURES /A Pumping Station - Surface OTHER STRUCTURES [] chamber
® Manhole - Foul A Pumping Stn - Foul/Combined [ ] Attenuation Tank [ ] Tunnel
? Manhole - Surface 1 Gully [ ] Storage Tank [l Interceptor
@ Manhole - Combined & VentColumn
--< Outfall @ Rodding Eye
== ILnIet - & Catchpit
= Lamphole & Flushing Chamber
M Bifurcation - Foul % Soakaway Wessex Water
_1 Bifurcation - Surface - Non Return Valve YTL GROUP
= Bifurcation - Combined X Washout M
- Combined Sewage Overflow ¢ AirValve [ Hatch Box
Infurmatlon in this plan is provided for identification purposes only. No warranty as to accuracy is given or implied. The precise route of
pipe work may not exactly match that shown. Wessex Water does not accept liability for inaccuracies. Sewers and lateral drains adopted by | Date: 17/11/2021. 15:28:54
Wessex Water under the Water Industry (Schemes for Adoption of Private Sewers) Regulations 2011 are to be plotted over time and may :
not yet be shown. In carrying out any works, you accept liability for the cost of any repairs to Wessex Water apparatus damaged as a result
of your works. You are advised to commence excavations using hand tools only. Mechanical digging equipment should not be used until Scale: 1 :211500

pipe work has been precisely located. If you are considering any form of building works and pipe work is shown within the boundary of
your property or a property to be purchased or very close by) a surveyor should plot its exact position prior to commencing works
or purchase. Building over or near Wessex Water’s apparatus is not normally permitted.

Centre: 391,633, 171,326




Wessex Water Web Map

Reproduced from the Ordnance Survey map by permission on behalf of the Controller of Her Majesty's Stationery Office © Crown Copyright . Licence 100019539.

WATER MAINS

Distribution Main
Washout Main

Raw Water Main
Abandoned Main

SEWERS PUBLIC PRIVATE SECTION 104 OTHER WESSEX PIPES NON-WESSEX / UNKNOWN
Foul S — Rising Mains Private Rising Mains
Surface e Bremm-- ——EM Effluent Disposal ===0i==== Culverted Watercourse
Combined =——®—— =-sdssaies B> —b Overflow Highway Drain
Abandoned * * * Syphon 22 Use Unknown

Colours generally indicate the use of the sewer/drain (i.e Red - Foul, Dark Blue - Surface, —5U Status Unknown

Magenta - Combined/Dual Use, Light Green - Highway Drain, Mid Green - Overflow) styles of line are shown on the key in sample/typical colours.
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pipe work may not exactly match that shown. Wessex Water does not accept liability for inaccuracies. Sewers and lateral drains adopted by | Date: 17/11/2021 . 15:29:35
Wessex Water under the Water Industry (Schemes for Adoption of Private Sewers) Regulations 2011 are to be plotted over time and may

not yet be shown. In carrying out any works, you accept liability for the cost of any repairs to Wessex Water apparatus damaged as a result
of your works. You are advised to commence excavations using hand tools only. Mechanical digging equipment should not be used until Scale: 1:2 !500
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or purchase. Building over or near Wessex Water’s apparatus is not normally permitted. *
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Information in this plan is provided for identification purposes only. No warranty as to accuracy is given or implied. The precise route of
pipe work may not exactly match that shown. Wessex Water does not accept liability for inaccuracies. Sewers and lateral drains adopted by
Wessex Water under the Water Industry (Schemes for Adoption of Private Sewers) Regulations 2011 are to be plotted over time and may
not yet be shown. In carrying out any works, you accept liability for the cost of any repairs to Wessex Water apparatus damaged as a result
of your works. You are advised to commence excavations using hand tools only. Mechanical digging equipment should not be used until
pipe work has been precisely located. If you are considering any form of building works and pipe work is shown within the boundary of
your property or a property to be purchased (or very close by) a surveyor should plot its exact position prior to commencing works

or purchase. Building over or near Wessex Water’s apparatus is not normally permitted.
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Infurmatlon in this plan is provided for identification purposes only. No warranty as to accuracy is given or implied. The precise route of
pipe work may not exactly match that shown. Wessex Water does not accept liability for inaccuracies. Sewers and lateral drains adopted by | Date: 17/11/2021 . 15:28:46
Wessex Water under the Water Industry (Schemes for Adoption of Private Sewers) Regulations 2011 are to be plotted over time and may
not yet be shown. In carrying out any works, you accept liability for the cost of any repairs to Wessex Water apparatus damaged as a result
of your works. You are advised to commence excavations using hand tools only. Mechanical digging equipment should not be used until Scale: 1 :211500

pipe work has been precisely located. If you are considering any form of building works and pipe work is shown within the boundary of
your property or a property to be purchased or very close by) a surveyor should plot its exact position prior to commencing works
or purchase. Building over or near Wessex Water’s apparatus is not normally permitted.
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