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EXECUTIVE SUMMARY

This report details the Flood Risk and Drainage Strategy for the Hatfield Jaguar Land Rover scheme.
The proposed scheme is to replace the existing greenfield area with a new Jaguar Land Rover
dealership. The proposed development will comprise of a showroom, offices, servicing, MOT
workshop, associated car parking and storage areas. Table 1 below provides a summary of the Flood
Risk and Drainage / SuDS Strategy for the scheme.

Table 1 - Drainage / SuDS Summary

Fluvial Flood Zone 1 (Low Risk). At low risk of flooding from all other

Flood Zone sources. See Figure 2.

The indicative surface water flood map shows the existing site is very
Overland Flow low risk of surface water flooding. There are no existing surface water
flow routes through the site that need to be maintained.

The SFRA map suggests the site is not susceptible to groundwater

flooding.
Groundwater The online BGS borehole logs indicates no groundwater strikes were
Flooding encountered.

The proposals for the site do not include any basement or underground
structures that would be susceptible to the risk of groundwater.

There are no other bodies of water, such as ponds, reservoirs or other
Artificial Drainage artificial sources, in proximity to the site. The flood risk from external
sources is therefore negligible.

Following development, the onsite drainage systems will be design

Infrastructure Failure : . ; i . .
appropriately and in accordance with best practice and planning policy.

An assessment of flood risk has been undertaken at the site. Based on

Flood Risk L. .

the assessment of sources above, the site is considered to be at low
Assessment . .

risk of flooding from all sources.

A full site investigation is yet to be carried out at the site.

According to British Geological Survey (BGS) information the site is

underlain by Devensian Till, over mudstone (bedrock).

BGS borehole logs also indicate mudstone as the underlying ground
Geology

condition, this information is attached within Appendix B.

Online data source ‘Landis Soilscapes’ mapping tool shows ground
conditions at the site to be “Slowly permeable seasonally wet slightly
acid loamy and clayey soils” with impeded drainage.

BGS borehole logs also indicate mudstone as the underlying ground

Infiltration Rate o L . .
condition. Therefore, infiltration has been discounted.

No watercourses are located within close proximity to the site and no
existing connections to nearby watercourses to which connection
would be possible.

Nearest
Watercourses
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Nearest Adopted
Sewers

Existing public Surface Water and Foul Water sewers are located north
of site within Coppice Lane — see Appendix B for the S104 Drainage
Plan.

Surface Water
Outfall and SuDS
Hierarchal Approach

Based on the above:

Infiltration - discounted based on the cohesive nature of the underlying
ground condition. Soakaways are unlikely to be potentially viable SUDs
technique.

Watercourse — No nearby watercourse, therefore this approach is not
feasible.

Surface Water Sewer — This is the most feasible option due to the
public sewers located within Coppice Lane.

Combined Water Sewer — this option has been discounted due to the
surface water connection proposed.

Existing SW
Discharge Rate

Site is classed as Greenfield and Brownfield.

This site is part of a wider catchment area in which the greenfield runoff
rates have been calculated - see Appendix C.

As specified in the approved FRA & Drainage Strategy ‘3516 rev 1’
dated April 2017, the maximum runoff rate for the wider catchment

area is 45.71/s.

See Section 7.1 for details

Proposed SW
Discharge Rate

As noted above the proposed development is part of a wider catchment
area in which each site, the proposed maximum runoff rate had been
approved in the FRA & Drainage Strategy ‘3516 rev 1’ dated April 2017.

Therefore, in accordance with the approved FRA stated above, the
proposed development (Sites 4 and 5) will be limited to a maximum run
off of 25.1 I/s.

At the time of writing this report, we were awaiting a response from
UU on the pre development enquiry relating to existing and proposed
discharge rates.

Allowance for
Climate Change

Lower Mersey Management Catchment, Upper End Allowance,
2070's

3.3% AEP - 40%

1% AEP 45%

To be applied to the modelled drainage calculations

Proposed
Attenuation Method
and Volume

Permebale Paving, Geocellular Storage Tank and oversized pipes
Proposed development — 1100 m?® to contain the 100year + 45% event.
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Water Quantity - Geocellular Storage Tanks, oversized pipes.

Water Quality — Permeable Paving, Petrol Interceptor, Gullies and Silt
traps.

Amenity — Rain Garden

SuDS features

Maintenance

Responsibility Management Company / Site Owner

Based on the above, foul water from the Proposed development will

Foul Drai fall . . . - .
oul Drainage Outfa discharge into the foul water public sewer located within Coppice Lane.

There is a reduction in surface water flood risk from the development site to the surrounding district
due to the reduction of existing storm water flow rates. Therefore, the development does not
increase the risk of flooding to the other adjacent properties and roads. Out of chamber or gully
flooding for the events in excess of the 100-year plus 45% climate change event may occur within
the development site and is classed as exceedance flows. Flood water from this event will be
contained within the development site and directed away from the buildings to the external hard
and soft landscaped areas.
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2.1

2.2

2.3

INTRODUCTION

Ridge & Partners LLP have been appointed by Hatfield Garages Ltd to prepare this Flood Risk
Assessment (FRA) and Drainage Strategy Report to support the full planning application for the
erection of a new Jaguar Land Rover dealership. The proposed development will comprise of a
showroom, offices, servicing, MOT workshop, associated car parking and storage areas. The
assessment has been undertaken in line with the new ‘National Planning Policy Framework' (NPPF),
plus the accompanying ‘Flood Risk and Coastal Change’ chapter of the National Planning Practice
Guidance.

This report has been commissioned by Hatfield Garages Ltd and is specific to their interests in the
development proposals as described by the Architectural plan in Appendix A.

The report has been commissioned to identify any drainage-related issues associated with the
proposed development and which are subsequently addressed within this report.

Identify available data relating to flood risk at the site.

Determine whether the site is at risk from flooding from all sources, including from breach or
overtopping of any existing flood defences, surface water flooding and/or groundwater flooding.
Consider the flood risk from all other sources.

Determine the current surface water drainage regime and assess any potential increase in surface
water runoff as a result of the proposed development.

Discuss Sustainable Drainage Systems (SuDS) as an option for reducing surface water flood risk.
Devise an appropriate outline surface water drainage strategy (including calculation where
appropriate) to deal with any potential increase in surface water runoff and include for climate
change.

Devise an appropriate outline foul water drainage strategy.

Consider the recommendations of the Knowsley Metropolitan Borough Council Strategic Flood
Risk Assessment (SFRA).

Assess mitigation measures & off-site impacts and define any residual risks.

Project No. 5026911
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3.1.

3.1.1.

3.1.3.

3.2.

3.2.1.

3.2.2.

3.2.3.

PLANNING POLICY AND CONSULTATION
Planning Policy Framework

The flood maps provided by the Environment Agency (EA) locate the site within Flood Zone 1, i.e.
land defined as having an annual probability of fluvial flooding of less than 1 in 1000 in any year
(<0.1%). As a requirement of the NPPF (2021) and accompanying National Planning Practice
Guidance (NPPG), the proposed development has to satisfy the requirements of the Sequential Test
and where applicable the Exception Test.

Sequential Test:
Under the NPPF (2021), Zone 1 is defined as low probability flood risk. The proposal is for a new
showroom, which in line with Table 2 is classified as ‘Less Vulnerable'.

Placing both these criteria into Table 3 (Flood Risk Vulnerability and Flood Zone ‘Compatibility’), Less
Vulnerable development in Flood Zone 1 determines that ‘Development is Appropriate’.

Exception Test:
As the Sequential Test is passed, the Exception Test is not required.

Knowsley Metropolitan Borough Council - Strategic Flood Risk
Assessment

SFRA’s assess the risk associated with all types of flooding and provide the information required to
identify the amount of development permitted in an area; how drainage systems in the area should
function and also how risks in vulnerable areas can be reduced and/or mitigated. The NPPF states
that Regional Planning Bodies (RPB’s) or Local Planning Authorities (LPA’s) should prepare SFRA’s
in consultation with the EA.

In 2012 Knowsley Metropolitan Borough Council (KMBC) instructed Capita Symonds to prepare a
Strategic Flood Risk Assessment for the area in accordance with the new NPPF criteria. The
purpose of the SFRA is to assess and map all known sources of flood risk including fluvial, surface
water, sewer, groundwater and all impounded water bodies, taking into account future climate
change predictions.

A summary of the main elements from the SFRA is detailed below. The full report can be found on
the Knowsley Council website.

e Proposed Development is within a Flood Zone 1.

e No incidents of sewer flooding.

e No Surface Water / historic flooding incidents.

e No Groundwater flooding incidents.

e Site is located within a Critical Drainage Area (CDA).

e Development should aim for a minimum reduction in surface water runoff rates of 50% for
Brownfield sites, with an aim of reducing runoff to Greenfield rates up to a 1 in 100 year storm
event, considering climate change.

e Development should be designed so that there is no flooding to the developmentina 1 in 30
year event and so that there is no property flooding in a 1 in 100 year plus climate change
event.

Project No. 5026911
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4.1.

4.1.1.

4.2.

4.2.1.

4.2.2.

4.2.3.

THE SITE

Site Details
The site details are summarised in Table 2 below:

Table 2: Site Referencing Information

Site name Hatfield JLR
Site address and Land off Coppice Lane, Tarbock Green, Liverpool, L35 6AG
location
Planning Authority Knowsley MBC
Lead Local Flood Knowsley MBC
Authority
Drainage Statutory United Utilities
Undertaker
Site Area Site area is 2.45ha
Approximate Grid 0S: 345911, 389291
Reference
. The site is located approximately 2km south of Huyton Town Centre
General Locality and 11.5km east of Liverpool City Centre.

Site Description

The existing site and surrounding boundary conditions is shown Figure 1. The redline boundary
denotes the application boundary.

The site area is approximately 2.45 Hectares and currently consists of greenfield land with some
hardstanding areas located at the eastern site boundary. The site is classed as both greenfield and
brownfield.

The development site is bounded by Tarbock Roundabout to the east, the M62 motorway to the
south and Coppice Lane (classified as an adopted highway) located north of the site.

Project No. 5026911
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Figure 1: Aerial Photograph of Existing Site (Microsoft Maxar, 2024)

Previously
Developed Site 1

Coppice Lane

Previously
Developed Site 2
and 3

Proposed
Development
(Site 4 and 5)

M62 Motorway

4.3. Proposed Development

4.3.1.  Asdiscussed in the earlier sections, the proposed scheme is to replace the existing greenfield area
with a new Jaguar Land Rover dealership. The proposed development will comprise of a showroom,
offices, servicing, MOT workshop, associated car parking and storage areas.

4.3.2. Access into the proposed development will be from Coppice Lane.

4.3.3.  The current outline Architectural Master Plan in Appendix A provides an indication of the proposals
of the site.

Project No. 5026911
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5.1.

5.1.1.

5.2.

5.2.1.

52.2.

DEFINITION OF FLOOD HAZARD

Sources of information

The NPPF (2021) requires the developer to consider the impact of runoff generated by the proposed
development onto the downstream catchment, and to assess the risk of runoff from the surrounding
district impacting on the development footprint. Further, the report is to consider flood risk from all
other sources. The following section defines the flood risk receptors and anticipated flood risk.
Section 5 then discusses in further detail the probability of flooding and the likely impacts.

Table 2: Sources of information used in the identification of flood risk

Environment Agency Flood Map Indicative Flood Maps

United Utilities Sewer Records

Historic Maps From various websites

Knowsley MBC SFRA Report & Various Maps from the SFRA

Flooding from Rivers (Fluvial)

Chapel Brook approximately 130m to the north, Ochre Brook some 400m to the south and Netherley
Brook some 1.1km to the west. There are also other small unnamed tributaries within 1km of the
site. All of these Brooks and tributaries flow generally in a southerly direction until they outfall into
the River Mersey some 6.5km south of the site.

Figure 2 below locates the site on the Environment Agency's indicative floodplain map. It is clear
from this that the red line boundary of the development sits outside of a fluvial generator of flood
water from any identified water body or river. It is considered therefore that the overall site lays
outside of the active 100-year and extreme event floodplains, thus lying within ‘Flood Zone 1
Classification’ in accordance with NPPF Guidance, i.e. probability of annual fluvial flooding
significantly less than 1 in 1000 in any one year (<0.1%). The risk from fluvial flood water is
diminished to acceptable levels, removing the requirement for further investigation and assessment
of the fluvial flood regime.
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5.3.

5.3.1.

53.2.

Figure 2 - The EA’s Flood Zone Map

from flood

Flood zone 1

Flood defence

Main river

:

Flood storage
area

Flooding From Land (Overland Flow]

Any surface water runoff from the surrounding area is captured by the existing drainage
infrastructure, both private and adopted and conveyed away from the site.

The indicative surface water flood map shows the existing site is very low risk of surface water
flooding as illustrated in Figure 3. There are no existing surface water flow routes through the site
that need to be maintained.

The proposed Surface Water Drainage Strategy is to be designed so that no surface water flooding
/ overland flow occurs up to the 1:30 year event. Exceedance flows beyond the 1:30 year up to the
1:100 year + climate change events are permitted to flood the surrounding hardstanding areas.
However, these flows shall be kept away from the buildings and surrounding areas. As such, by
incorporating appropriate mitigation measures and designing the drainage strategy to current best
practice guidance to ensure that any surface water flooding is controlled, the risk of flooding from
overland flow is considered to be low.

Figure 3 - The EA’s Indicative Surface Water Flood map

Azi1 boold

Windy Art

wel

wolyaV
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5.4.

54.1.

54.2.

5.4.3.

54.4.

5.4.5.

9.5.

5.5.1.

55.2.

55.3.

5.6.

5.6.1.

Flooding from Sewers

Existing public Surface Water and Foul Water sewers are located north of site within Coppice Lane.
See Appendix B for the S104 Drainage Plan.

Failures in areas of this nature are usually notified to the asset owner within a short period of time
of the failure occurring and remedial work is usually implemented soon thereafter to prevent
subsequent highway damage and inconvenience to road users.

It is anticipated that the SW private sewer network have been designed to accommodate a minimum
of 1:30 year event. Beyond this projection, there may be a small degree of peripheral ‘Exceedance’
flooding within the areas above the sewers. However, this is expected to be localised and restricted
to the location of specific manhole covers located outside the development footprint.

The existing private drains on site will be abandoned / demolished to facilitate the proposed
development and ensure that the required UU easements are adhered to Design & Construction

Guidance (DCG), BS EN 752: 2008 and Building Regulations Part H guidance.

As such the risk of flooding at the site is regarded as low.

Flooding from Groundwater

The SFRA map suggests the site is not susceptible to groundwater flooding.
The online BGS borehole logs indicates no groundwater strikes were encountered.

The proposals for the site do not include any basement or underground structures that would be
susceptible to the risk of groundwater.

Flooding from Artificial Sources

There are no other bodies of water, such as ponds, reservoirs or other artificial sources, in proximity
to the site. The flood risk from external sources is therefore negligible.

Project No. 5026911
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6.1.

6.1.1.

ASSESSMENT OF FLOOD RISK ON UNIT 1 DEVELOPMENT SITE
(PROBABILITY)

Summary

Section 5 has defined the anticipated flood risks from all sources. Table 3 below considers each of
the sources and defines in tabular format the Probability of Flood Risk associated to each and the
likely impacts to the proposed development. Below is a table summary of the flood risks associated
with the Unit 1 development site.

Table 3 — Flood Risk Summary

Tidal Low Low Site not tidally influenced.
Fluvial Site located in Flood Zone 1 (low
L L .
(Watercourse) ow ow risk).

EA mapping shows site is at low
risk. There are no flow routes
Overland Flow Low Low through the site that need to be
maintained.

Public sewers located north of the
site have been designed to
accommodate flows up to the 1 in
100 year storm event.

Sewers Low Low
Also the proposed development
infrastructure is to attenuate up to
the 1in 100 year + 45 Climate
Change.

No groundwater strikes indicated
on the BGS boreholes logs. Also,
Groundwater Low Low the proposed plans do not indicate
any basement / underground
structures.

No Artificial Sources in close

Artificial Sources Low Low proximity

Project No. 5026911
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7.1.

7.1.1.

7.2.

7.2.1.

7.2.2.

7.2.3.

OUTLINE DRAINAGE STRATEGY

Existing Surface Water Runoff

The existing site is approximately 2.45 ha in area and is classified as both greenfield and brownfield.
To calculate the pre-development the pre-development greenfield runoff rates have been calculated
using the Infodrainage ICP SUDS calculation, which is a rationalisation and scaling of the IH 124

method of greenfield run off calculation.

As part of the site is brownfield, existing drainage rate has also been assessed using the modified
rational method and a rainfall intensity of 35mm/hr.

Q=CIA
Q=278x35x0.45=441/s

The runoff rates from the existing site are summarised in Table 4 and the results are attached in the
Appendix C.

Table 4: Pre-development Brownfield Runoff Rates

Greenfield 20000 10.6 20.6 253
Brownfield 4500 44

Total 24500 54.6 64.6 69.3
Geology

According to British Geological Survey (BGS) information the site is underlain by Devensian,
Glaciofluvial Sheet Deposits over Wilmslow Sandstone Formation (bedrock).

A full site investigation is yet to be carried out at the site.
According to British Geological Survey (BGS) information the site is underlain by Devensian Till, over
mudstone (bedrock). Also the BGS borehole logs indicate mudstone as the underlying ground

condition, this information is attached within Appendix B.

Online data source ‘Landis Soilscapes’ mapping tool shows ground conditions at the site to be
“Slowly permeable seasonally wet slightly acid loamy and clayey soils” with impeded drainage.

Project No. 5026911
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7.2.4.

7.3.

7.3.1.

7.3.2.

7.4.

7.4.1.

7.4.2.

7.5.

7.5.1.

7.5.2.

7.5.3.

As such, infiltration is unlikely to be feasible at the site. However, it is recommended a full site
investigation (soakaway testing works) are undertaken to confirm if infiltrating SuDS are feasible for
this site.

Hydrology

Chapel Brook approximately 130m to the north, Ochre Brook some 400m to the south and Netherley
Brook some 1.1km to the west. There are also other small unnamed tributaries within Tkm of the
site. All of these Brooks and tributaries flow generally in a southerly direction until they outfall into
the River Mersey some 6.5km south of the site

Therefore, no watercourses are located within close proximity to the site and with no existing
connections to any nearby watercourse, this approach is not feasible.

Existing Drainage

Existing public Surface Water and Foul \Water sewers are located north of site within Coppice Lane.
See Appendix B for the S104 Drainage Plan.

The existing drainage within Coppice Lane serves the wider catchment area as noted in the above
sections. Each area / site has its own flow control and attenuation based on the plan area of the
site. Each sites SW flows are then after discharged at a restricted rate towards the public surface
water network in Coppice Lane, which in turn outfalls to a United Utilities Pumping Station where
it will be pumped to the surface water sewer to the north in Stretton Way.

Sustainable Drainage Systems

SuDS Objectives

Sustainable drainage developed in line with the ideals of sustainable development is collectively
referred to as Sustainable Drainage Systems (SuDS). At a particular site, these systems are
designed both to manage the environmental risks resulting from the urban runoff and to contribute
wherever possible to environmental enhancement. SuDS objectives are therefore to minimise the
impacts from the development on the quantity and quality of the runoff and maximise amenity and
biodiversity opportunities (CIRIA C753, 2015).

SuDS’s Design Themes

A strong design theme is essential if the maximum aesthetic benefits are to be gained from the
SuDS approach. At a more local scale the SuDS should link with the individuals plot structure,
planting, public open space requirements and amenity areas, gaining multiple benefits from a limited
area of land.

The SuDS Management Train

The 'Management Train Approach’ should be central to the surface water drainage strategy of the
proposed site. The main objective is treatment and control of runoff as near to the source as possible
protecting downstream habitats and further enhancing the amenity value of the site. This concept
uses a hierarchy of drainage techniques to incrementally reduce pollution, flow rates and volumes
of storm water discharge from the site, and is as follows:

Project No. 5026911
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1. Prevention — The use of good site design and housekeeping measures to prevent runoff and
pollution and includes the use of rainwater reuse / harvesting.

2. Source Controls — Control of runoff at source or as close to source as possible (e.g.
soakaways, green roofs, pervious pavements).

3. Site Control - Management of water in a local area and can include below ground storage /
attenuation, detention basins, large infiltration devices.

4. Regional Control — Management of water from a site or various sites and can include

wetlands and balancing ponds.

7.5.4. SuDS Site Constraints

SuDS techniques are suitable for all sites; therefore, an assessment of the existing site is required
so that SuDS limitations can be determined.

e Land Use Characteristics: The size and type of the development plot allows a range of source
control and site control SuDS devices to be considered are to be below and above ground.

e Site Characteristics: Underlying ground conditions means soakaways are not viable for use on
the site.

e Catchment Characteristics: The site is currently classed as Brownfield and Greenfield.

e Environmental and Amenity Performance: The inclusion of SuDS within the overall development
is a key driver in providing both amenity and habitat creation. Safety to all future occupiers is
paramount and so best practice guidance will be incorporated so that these devices blend into
the surrounding without the need for significant safety precautions. Maintenance plans will be
prepared for all SuDS devices that are included.

7.5.5. SuDS Methods

Tables 5 and 6, below, provide an assessment of various above and below ground SuDS methods
that can provide water quality treatment and management of flows to reduce runoff rates and
volumes and whether they can be suitably incorporated at this development site. The purpose of
this assessment is to set out options to be considered at the planning stage with consideration to
time constraints, viability and lifetime maintenance of the development.

Table 5: Surface SuDS Method's

Green Roofs e (Can be used on suitable low- | Not Suitable
rise buildings to provide e Architectural proposals for the
retention, attenuation and development and maintenance issues
treatment of rainwater deem this unsuitable.

Promotes evaporation and
local biodiversity.

Water Butts e Plastic tanks placed at the Not Suitable
base of rainwater down pipes Architectural proposals for the
to collect rainwater runoff development and maintenance issues
from the roof areas. deem this unsuitable.
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Rainwater

Rainwater harvesting reduces

Not Suitable:

storage and reduces the
volume of storage
downstream.

The storage can be created
with selection of the stone fill
or use of plastic box stems.
Impermeable membrane at
base of construction to
prevent impact on pavement
stability.

Harvesting the total runoff volume from e Additional costs of installation would
the developed site and have severe effect on viability of
reduces treated water development.
consumption.

Infiltration e Reduces total run off volume | Not Suitable:

Options from the development. e Ground conditions indicates clay soils,
and therefore is deemed this is
unsuitable for infiltration.

Permeable e Reduces total run off volume | Not Suitable:

Surfacing from the development. e Ground conditions indicates clay soils

(Infiltration) e (Can be used to enhance with shallow groundwater, therefore,
water quality. this is unsuitable for infiltration.

Permeable e (Can be used to enhance Suitable:

Surfacing quality of runoff water. e The use of permeable paving has been

(Standard) e Sub-base provides ‘source’ proposed for the new car parking and

paved areas.

Swales, basins
and ponds

Provide areas for above
ground surface runoff
storage.

Swales also improve water
quality through filtration.

Not Suitable:

e Space constraints on site do not
permit large above ground areas for
surface water storage.

e No scope to reduce development area
due to site viability.

Rain Gardens

Reduced surface water
pollution to the receiving
water bodies.

Reduction in flooding from
intense rainfalls.
Increased biodiversity.

Suitable:

e The use of this shallow above ground
SuDS methods is deemed suitable for
some pavement areas.

Table 6: Sub-Surface SuDS Method's

Geocellular
Storage

Suitable for sites with
insufficient space for basins
etc.

Suitable for sites where
topography prevents the use
of open basins etc.

Suitable:

e The use of geocellular attenuation may
be possible to retain excess storm
water.

Project No. 5026911
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7.5.6.

7.5.7.

e Can be very effective
infiltration devices subject to
ground conditions.

Large e Suitable for sites with Suitable:

Diameter insufficient space for basins e The use of oversized pipes may be
Pipes, Culverts etc. possible to retain excess storm water.
or Tanks e  Provide a volume of below

ground storage with a high
void ratio and good man entry
provision to allow for future
maintenance and cleaning.

e Generally suitable for
adoption by the statutory
water company.

SuDS Hierarchal Approach

Based on the SuDS assessment in Tables 5 and 6, plus an assessment of the local site conditions,
the SuDS hierarchal approach for discharge of surface water at the development site is considered
in greater detail below:

Table 7: SuDS Hierarchal Approach

Underlying ground conditions deems this approach

Infiltration to Ground No unsuitable. See section 7.2.

_ Due to the topography and proximity of this
Connection to No watercourses, this approach would not be feasible. See
Watercourse section 7.3.

There is a public surface water sewer north of the site
Connection to Surface within Coppice Lane (see S104 plan in Appendix B).
Water Sewer Yes Therefore, connection to a public surface water sewer

is most suitable.

Connection to

No Discounted due to the above method chosen.
Combined Sewer

SuDS Design Philosophy

The SuDS assessment and hierarchal approach discussed in Tables 5, 6 and 7 above has defined
the overall SuDS strategy. Thus, the SuDS philosophy for the development site is the promotion of
Prevention, Source Control and Site Control techniques with discharge rates to be restricted to the
approved FRA stated above (sites 4 and 5 run off rates), to reduce the risk of both site and
downstream flooding.

The following design philosophy is proposed:

e Surface water treatment using the 'Management Train’ approach to remove and isolate
contamination at all SuDS facilities prior to conveyance to the ground.

e Site control in the form of rain garden, permeable paving, geocellular storage and oversized pipes.

e Aim to limit where possible the impermeable fraction of development.
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7.6.

7.6.1.

7.6.2.

7.6.3.

7.6.4.

7.6.5.

7.6.6.

7.6.7.

7.6.8.

7.6.9.

Surface Water Drainage Strategy

This section should be read in conjunction with the ‘Proposed Drainage Strategy’ available in
Appendix D.

A drainage strategy has been undertaken for the site to demonstrate that surface water runoff can
be effectively managed within the site, without increasing the risk of flooding to the site or
elsewhere.

As outlined previously in section 7.1, surface water for the proposed development is to be
discharged into the public surface water sewer within Coppice Lane. The proposed runoff rates for
the proposed developable are shown in Table 8.

Table 8: Post-Development Runoff Rates

Proposed 251
Development

As noted above the proposed development is part of a wider catchment area in which each site, the
proposed maximum runoff rate had been approved in the FRA & Drainage Strategy ‘3516 rev 1’
dated April 2017.

Therefore, in accordance with the approved FRA stated above, the proposed development (Sites 4
and 5) will be limited to a maximum run off 25.1 I/s.

At the time of writing this report, we were awaiting a response from UU on the pre development
enquiry relating to existing and proposed discharge rates.

An infrastructure-based SW Drainage Strategy is considered feasible for the development, with run
off from the hardstanding areas (highways, car park and roof) directed to the new below ground
infrastructure. To achieve the post-development runoff rate (Table 8), flow control devices are to be
situated at the downstream end of the surface water networks.

The proposed drainage layout for the new development will be designed in accordance with Design
& Construction Guidance (DCG), BS EN 752: 2008 and Building Regulations Part H guidance, i.e. up
to the 30-year storm return period criterion (including the 40% increase to account for climate
change) and tested for the 1 in 100 year return period including a 45% increase to account for climate
change to confirm that there is no flood risk to the buildings.

Flooding can occur on a local scale beyond the 30-year criterion due to runoff exceeding the capacity
of the minor system during extreme events and it can only be addressed on a site-specific basis.
Design & Construction Guidance states that developments should be protected against flooding
from extreme events (1 in 30 year) and that flood pathways are identified when the drainage system
is exceeded.

In the case of this development, exceedance flows will be all those over and above the 30-year
design criterion set by Design & Construction Guidance. Using storage within the external areas
would be achievable and would direct flood water away from the proposed buildings, with flows
directed back into the surface water drainage network as water levels in the drainage network

Project No. 5026911
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7.6.10.

7.7.

7.7.1.

7.7.2.

7.7.3.

7.7.4.

7.7.5.

receded. The exceedance flows and volumes can be calculated for the new development drainage
layout. In the case of this development and due to the fall across the site, consideration will be given
to make sure all water is controlled so that it does not impact on any adjoining properties.

Any future drainage calculations carried out as part of a site-wide drainage strategy or for the
development layouts themselves must include the appropriate increase in rainfall to satisfy the
future Climate Change allowances.

Pollution Control

There are to be multiple levels of treatment incorporated into the development, including trapped
gullies, silt traps and swales / bio retention system. These provide filtration at various points in the
system to improve water quality.

To improve the water quality from the proposed development the proposed drainage strategy has
incorporated SuDS features that are line with the Simplified Index Approach (Ciria 753). The pollution
hazard for the proposed scheme is very low, as it the land use is residential (roof only), see the
extract below from CIRIA 753 SuDS Manual.

Pollution hazard indices for different land use classifications

0.2{(uplo08
: . where there
xﬁmﬂg“’"’ e Low 03 is potential for 0.08
mactals to leach
from the roof)
Sites with heavy pollution (eg haulage
yards, lorry parks, highly frequented
lorry approaches to industrial estates,
waste sites), sites where chemicals and 2
fuels (other than domestic fuel oil) are Hgh i i e
fo be delivered, handled, stored, used
or manufactured; industnal sites; tfrunk
roads and motorways'

To mitigate the Total Suspended Solids (TSS) from site, the drainage strategy incorporates series of
catchpits manholes and trapped gullies. These measures collect the sediment and debris that gets
carried along the SW system and reduces the possibility of blockages occurring.

Metals from the proposed roof will be very to non-existent due to the roof finish will be a paint finish
with no metal cladding being exposed.

The mitigation measure for hydrocarbon pollution, the drainage strategy demonstrates that the Rain
Garden areas within the grassed verges, petrol interceptor and Permeable Paving will help alleviate
these pollution hazards.

Project No. 5026911
18



7.8.  Foul Water Strategy

7.8.1. The outline foul water drainage strategy is to connect to the existing public foul water sewer within
Coppice Lane. The pre development enquiry response from United Utilities will determine this

proposal.

Project No. 5026911
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8.1.

8.1.1.

8.1.2.

8.2.

8.2.1.

8.2.2.

8.3.

8.3.1.

MANAGEMENT MEASURES, OFF SITE IMPACTS AND RESIDUAL RISK

Flood Risk Management Measures

The report has found the site to be at high to low risk of flooding from various sources.

The surface water drainage strategy will restrict runoff from the Proposed development to maximum
25.11/s (as per the approved SHD FRA dates April 2017 Rev 1), prior to discharge into the UU surface
water sewer. Attenuation has been proposed in the form of oversize pipes, permeable paving and a
geocellular storage tank. The new surface water networks will be designed in line with current
British Standard and Design & Construction Guidance up to the 100-year storm return period
including an allowance for climate change.

The use of SuDS in the form of Source Control and Site Control measures, with controlled (restricted)
outflow, will help to minimise the flood risk impact to the surrounding sewer network.

There will be a site management health and safety document prepared in respect of the final
development. This will include the required maintenance regime for the on-site drains and drainage
facilities such as the channels, gullies, pipes, manholes and all SuDS facilities.

Should any flooding occur from the new sewers and drains it will be directed away from the buildings
to the external areas.

Off Site Impacts

Up to and including the 100-year plus increase in rainfall allowance due to climate change (CC) event,
the report has justified that there is no risk of flooding.

Surface water runoff does not increase from the pre-development regime and utilises SuDS

solutions to satisfy the site constraints, the proposed development will therefore not increase flood
risk onto its locality.

Residual Risk

With careful design of the drainage elements as described above there will be no residual flood-
related risks that will remain after the development has been completed.

Project No. 5026911
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APPENDICES

e  Appendix A — Architectural Site Layout

e  Appendix B — Existing Site Information

e  Appendix C — Existing Site Run Off Calculations

e  Appendix D — Ridge Design Drawings

e  Appendix E — Outline Surface Water Attenuation Calculations
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APPENDIX A - ARCHITECTURAL SITE LAYOUT
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APPENDIX B - EXISTING SITE INFORMATION

Project No. 5026911
23



100/ 1000} OV -t

worstray 3 soauan 10 3 o215 0045

LT/mL 1 rooozt
Zv Jen
mL 1 oozt

sosaning

soqsnn qor

[

(o
il
il
I
&

-

i
'3
1
o)

%

(oeosve oM NOLN

NC A T




200/1000Z1 OV

I/mL 1 rooost ...
1T | b EN
002:h ...

Py

oo

aue7 897ddog *peoy uoUOI

e puet jo fonang far

ParTaTT () 9%l JoudroTs

swerta

sus0s0c.

aosv O

0w NONOH?

s4s000¢.

A

N

i




€00/1000Z1 OV

LI/mL 100021

11 L1 Jep

00e:

soqsnn qor

9405 %
worknH

aue7 897ddog *peoy uoUOI

210z poITUTY suoTiesady Aonung @




L009Z1 OV

LI/mL 1 100021
LT | 4 JEN
[ 002: 1

soqsnn qor

9 40 v 3008
oakny

aue7 897ddog *peoy uoUOI

5

P
"

V/

,\,&/4»
e |

= @
e
— =

" - \\ \,»

e
o
-
o . R
.
e
e
) e
" ot
»
e o sl
e
o
e
£4 et ’ et
o
e
e
. o
e oy -
e
e
o .
»
.
e
o e
e
o e
o
o
o
. -
e
e
- o
-
i Wt
e
e
§ -
- e
e .
o
e e
. -
et ¢ it et
»
e
- et e
sact 3 prm——
e =
. - e ==
g 4 [ — =
1102 poatut suorieaado Aenuns @ i H e —




S00/1000Z1 OV

LI/MmL 1000Z}

s soqsnn qor

11 L1 Jen

00e:

94053
oakny
aue7 897ddog *peoy uoUOI

“3e puen o fonuns ATTEIN

ParTaTT () 9%l JoudroTs

cidEbiaisgfasais

210z poITUTY suoTiesady Aonung @

3

sesisee]

q
B

510

. %hl




900/ 1009ZL +V

uoTSTASH 3 JequNN Bug B 9ZTS 300US

/ML T 000zt .

11 L Jel

345900¢ |

Buuun ussaud 3q osIp pINe> SunJ 21ge) AT 4IRS

unesq a1eq 2 310N
won | 008T L

L]

OLL 000508 + 000V UR9Z3ROIPO ¥

9 40 9 393us Sutsn usnosapun uasq so Aenuns AN Sl

uo3Any T 310N

sue7 801ddoy ‘peOY U0IUOJDY
138 puel 40 Aaaung A3TTTIN

TATL BuThedq

PAITWTT (MN) 9BY JayoIaT4

werty

oo sdoans MM — ynoarsdonnsgiioL
9lBLS SE91D 04 Z99SZL S6QLO ‘ISl
NTB 8NM 'S9UDT ‘Bjopsiswiag ‘192 LS

“aTqTssod auaym ATelousy
pakanuns BUTT Pausep ‘PTOQ UTUITM BAJY

62 acouns

SNOILVIS A3AdN

+9SN 840480 SPJ0JAU AITJOUINE TEOOT UITM
POTJTIOA 90 ISNU UOTIRWIOJUT 3BBUTEUP TTV
*691191 Jaqunu qof

fonans TeoTudesBodor 03 pappe Aenuns AITTTIN
“STTem 4o do3 93BOTPUT STSAUIUALEd UT STEADT
*p37 suotiesado Aenuns 4o Teroudde

USIITUM BUT INOUITM UOTIONJISUOD JOS Pasn
a4 20u prnous pue ATuo sesodund Butdden

J0J PAUSTIARISS SU{JBN TOJIU0Y Aarung
HJOMIBN SdD TEUOTIEN SO

au3 Butsn panetyoe

‘un3eq 90UBUPJO 03 93ETAU STEAST TTV

*PTJ9 TRUOTIEN 0} UOTIEBIUSTO *PTJ9

2007 8uBTd © U0 Pa3I0Td ST Aendns auL

10N

*pe3TUTY suoTIEJado Aenung
30 voTSSTUIR JOTUd U3 INOUITM PBITATUOUT ST
Supaw Aue Aq 3Jed UT JO STOUA UT LOTIONDOIGRH

2102 Pa31TWT] suoTiedado Asauns @

NoOY6BE

e

4D 30 uBnoo0 pajosisns s j0 NEsY A3SA0S 0} Saureng
(L3ISH) K43305 3 UADSH Japun JESn S Jo ANIEURRS B 3 3T

SyanAsu Sy o sor0sado

230.1500 1500 U3 L oK ACINS 03 PSP anDY B

youroudcd

3 T4 Uons 50 pub 390405 By Uou LDy 30 233
Sz 1sU3d3p 03 BUYEIS SIOYIP AUb 3.0J3uRUL AR PUNGLS
4012q 52905 PaUIILOA o SBAUBLD LS ‘SOIDH O AAS
200 )n5-qns 4 2pou U337 SoU 330N OU ‘PEROAPY 24U

pu00a. Lans uoss UL
a1orb 100d 30 2q Ao UaKUN ‘SBwoD Pa3R AHIN

oy UBfD} UB2q 2404aJatH 00U SIDY3P PUD O BBk
S1}0.0060 305 S}ND 0 SO SAICLANY AICKTIOHS 4G paPIRC.IT

Spo0a. Busn Saomsas Bupsixa 230001 03 PaUNOIDIPU 2ADY B

¥3WIVIISI0 S3IIIANIS SIAILITILN ONNONFTHZONN

paoodd o parosrop 29 of maEn
40 "3an 30 4oL uaun sk “sala 300 93013 - NOLY

20023 (313N 3y B PUNo3 30U 3ng fEpI03a o) UL ATonsn
40 40 313035 P23Joda O J0 UoROURY PRUNSSD Bl - KAADHGA
Pa30501 U324 SoU Jous AN B 3MP3) PG ¥ - QIALEOHT

SIS VA0S

345900

H
%

w3010 i zon wat

51
oo, ool
T

wao?

345800¢ |

345800

NODI6EE

NOSI88E




@ British
. BGS ID: 163806 : BGS Reference: SJ48NE31

BGS, Geological :
w Survey British National Grid (27700) : 345836,389234

™

I Form P.70
(Series 610)

E inch Map _4 " d
egd, No
] g
|
I

I (cuun Sheat and Qtr. 514’

|
Sy |3'

(Nat. Erid Sheet and Qtr.)

%ﬁnﬂcn tracing from a wap ur
\?\ Sketch map if possibie
S\ 346

SECTION OF  ROSCOE No2 BOREHO

PURPOSE

EXACT SITE N,G.Co-ordinatek:-.- o
B 345836 _.

SR . C; 2% ,
_ . K 389234 _,9?,_. / _

E o - MAY 1981 | =—__ ‘

LEVEL AT WHICH .:;:_t COMMENCED RELATIVE 70 0.0. 7T.41 Feet . Ea o

DATE OF SINKING OR BIJRINGCanon 12 Se tambqr 19’?7 h,_;"__;'@/—’/ & Ea
Mamplat, 1D dgvy ;p 1 ’/M‘ﬁ?:,//
SINKER DR BORER National. caal Board, 'lutarn Aren { 1:40560
|
| JEaamol NATURE OF STRATA J\AWICRESS ¢« e
FEET IN. FEE_TW_'p IN,
Drift 9T el 9 1.4
Corea badly xrasmentou 0 22'6"
'Siltetone, coarse, laminated, Grey to
_dark . grey. Abundant. gomminuted ol .
_plant debris. DIP 24 1", 10 3
uudltana. grey, laminated with occ 1istriﬁ_“
'inelined planes. Abundant plent | | | . |
5 & fragments. occ. coalified 2. | 9 .13.].90.
Sandstone/Mudstone interlaminated. Plant N L
_debris abundant occ Cordaites 8l 13 B8

ludntona. quarsz _laminae. qomminutud !
plant dabris . . 1 L1 15 T
Iudstono/ﬁnndltona. slurry bedded. . . .
. Ironstone nodules at 15'9".
Abundant coalified plents . | 1 1 16 | 8
Mudstone, grey, laminzted, ocec. plant ,
_debris with bands of abundent | .
-uplant debris. Ironstone band ot b s
i @ 20'; ironstone nodules gl |
~with pyrite @ 22 5" . | P
Mud loss (520 gellons). at 21'6"
.Quartz laminae from 22'6%
pIp 28°. Soft and frinble from.

~23'9" a 61. 24 2

Spndno:u, fine grnin, nght hrown ) i i

. abundant plant debris _ 1 n 25 1
Sandstone, white, turbulent bedding _ 6 25 | AT
Mudstone, grey, abundant plant debrls | | y

.. Broken goxe e toe t .3 6 | 10
Sahdwtone, laminated to 27'1", then !

whispy lsminse, strong v 2y 28 0

xudstane, greay, laminsted, abundant W E d
.plant _debris. Very fine quartz

. laminse increazing in basal 2" | 1 n 29 | 10
Fragmented core, consisting of mudstone, enen b sl s ediiel [T
_grey,.fine quartz laminse 2 2 32 | 0
Sandstone, coarse b 8] 3 | 6

CMudsthne, K5RY, lamineted. OGoc. plmt
...... debris. Bands witn quartu L. ‘ " - t
laminse, Layers of abundant | !
.. plant debris. Light brown

- 1

Wigeys

Contact BGS: ngdc@bgs.ac.uk




ﬁ.\ British

Geological BGS ID: 163806 : BGS Reference: SU48NE31

BGS o) \ :
@ Survey British National Grid (27700) : 345836,389234

Form P 71 T B-INEH MAP (]
senres 880 514
Section of .16 .OE.M ;.2 BOREHOLE...... B -1 48 KE 3 |
- 2" _lete as appropriste
THiICKNESS QEPTH
c'-gggl'-gf::ﬁ#"" NATURE OF STRATA gor 1t [qmariac]gor ite or in*
87 3
{ . Oonglomeratic with amall green.
___palll-t.a_tn- PR 1 o T
2 89 7

m.sm.,_mn oxu 2" mudflage congs 4
. _Abundant black 4
:n.-. T to 986,
Laminated helaw - 15 | 5 |08 | ©
| 3ud loas (290 gallona) between 86'5 4

nd 1044 )
‘ laminas 8 105 8

104! 1:8 10% 110" | _-1 1 137 3
FO47 nip 2% ' X . 2 107 ]
B ravas_srain, o M
, ngc, conlified
| plents. lLaminated from 112'6" 4 | 11 114 3
‘Eandstona, medius grain, Very whispy laminab
ted
frulﬂa'ﬁ" to 119'3" 10 9 125 0
gsk', Abundant plant el
| gebris DI': 2B L'igh angle listric
______aup___'lzé_w' .3 177'5", Errosive {‘__ o’
3 Q 128
e g 131'9 .
7 0 135 o
3 3 138 3

R
F‘“‘" : r 3 146 5
L tatone, dark grev. Laminated, specklec !

alips from 149'4%, to 151'11" 5 [ 151 11
rndsj:nng, grey, atrong, Well preserved
[ plants - Alethopteris. Broken :
___cnm_humn_‘lil_!&d 153*3" 3 1 155 o

Z—H -\ mogle silips %0 i
157'5%, 'lgr : deiris, Brownish 1
infilled = .rati.n hurrowa 2| 4 | 158 } o _

L war gore to 150°'4%
| and batween 15G'10" and 16Q'4"

lhmmjz_mlLalipL.thmn&hﬂnt 2 1 160 4
w
fﬂ,_f_::mn_i.ﬁ.l.'_6"_:\.::x:.l:nn.'@.i:uz.&—:l-ll-«xi-'l-lil1:ﬂ pd 3 162 1

adstone/Mudstona, interlamin.ted . _ 1 8 163 3
[\ atons, fine grain, geeckied with plrat] _
‘will gbris. DIP 42°, High angle Ifgr‘
—___Blipa, hroken gora from 164 . 4
I.__ : in — 2 165 5

Contact BGS: ngdc@bgs.ac.uk



British
@ : BGS ID: 163806 : BGS Reference: SU48NE31

Geological

@ Survey British National Grid (27700) : 345836,389234
\v

Foru P 71 T ’ B S-EREH MAP o
SERlES 880 , | 5!4
Section of ...JU»<0E Y2 2 BORERHOLE +J 4F NE |
“Delipte a8 sppropriate
THICKNESS DEPTH
CL::gll'g?tI:ﬁﬂou MATURE OF STRATA or 1t¢ {oworinv| mror it=dom or ine
| patchesa and amall brown mud
lenses. High angle alip minerale ,
| jaad from ".r¢v to 3T'0° 3 4 L S STV
| _Sandstope, stropg whit _ thispy laminse 4 36 2
HMudstone, smeoth, tre. _la Angted, occ, e
‘ plant deb:4.-. DIF 30" @ 38' _t ] 10 | 38 . .
Mudstone, weak and 1.*-“ie - 1 0 39 1.0
Sandstope/Mudstons, very finely interlemind '
ated, Apbundant plant debris 1 0 40 1)
Mudstone, grey, lasmlnated, smooth, Abundant
. —— — _plant debrip, ¥ics specks 2 L 42 | 5
|Sandatone, fine grain, laminated., ¥Plants 6 42 | 11
mu.1tone, grey, lapinated. Abundant plant
- % t7 .
- 6 tg 47 08
with bsegelia at 50 . 1 %0 0
fare 704 one, derk grey, lamineted, Occ, nlgn_'»_l h
5 £ L)
| from 51° 21 0 52 Q
fudsatone, dark grey, weak snd fiiable
L . . Cuarts leminaw..Abundsnt plante 9 52 9
|Sandatons, slurry bedded o 53'4%, then
L. contadning Tes. Btresks, lenges \ z
b and irons'one = . m&u 9 53
Mudetone, derk gre, T: . 2 i 54 __°
|Bandstone, gtrong, % .spy sosl lamihae 1 3 55 .
Mudetonn, A1 56 -
Sandptone, abundant ooelified stems 10 57 1
Sandstone, coarse grain. psle vellow with
: . !ligﬂ_‘_ﬁ_ pgtmlg“ gga;;. QCq,.
t @
| from 56'2% , 1] 3 58 | 4
=s. 1gtone, coarse graln, white, Slightly o
' % 98 the,
Fo- o legingted to 66'2" High angle =
71 ] alip 6B'A" g 69'2", Mud losm ": T3 P :
t (260 gallons) at 71° I3l o 71} 4
\Handatons, fine grain. grey, strong 1 2 72.{ &
Jandatone, cosrse geein, white, Qoc, coal
whispa : 3 0 15 | 6
.______m;nu_nz_mimmrjoﬁ 5 1% | 11
Mudntons, gray, waak .. Tlakey [ bl S
Sandstone, grey, oc.rse “tossive to 78'5 & '
L — khen lamiiate; Lol f1lmA and i
. langes feem (1% _Mud losa ..
(260 _gallan. } =+ 790100 . iy 3 a0 a
ﬁmuﬂm_im_miuw
lamings : 1 a 82 4
Mudsione, grey, wesk and friable, Struct-
— urless, Ogo. plant debrias,
{———— Ironatons nodmlas at 83'€y listri
— —~—aurfaces, Jtrong from 84'10% _ __
|y ‘ : :F s | 71 86 | 11
- oulls one, whiapy ol Tl 4 AT k1
1_ b i

Contact BGS: ngdc@bgs.ac.uk




/&= British
BGS ID: 163806 : BGS Reference: SU48NE31

NS

Geological
@ Surve? British National Grid (27700) : 345836,389234
-

© e e - 1

Form P 217 G-1NEH NAP o
SERIES BBOD 514-
Section of .19 s Jr .2 BOREHOLE oo | 4B iE 2}
~ =" lete sn appropri-te' v
CLfgg'l-gf‘Cﬁ;’;DN MATURE OF STRATA &or 7t* (gRorin® xnr ft'Té ar ine
165 )
Siltstone, {ipe grain, dark grey. Spacked
‘ s Q&C,
_largar star: 10 | 166 gy
Mudstone silty, wey. '‘tis and Cordaited
| Btrong, DP i _ 1] 1] 167 | ¢ |
1 [ ys Yy _dtreag, Oco, apecksy - il
s« ™ic, coarsens helow
4% 1ip
17Q*5+17143% 4 10 ] 172 2

' uudatons, fesgments to 173"
Probable London | Mudstone silty dark grey badly

Delf & Crombouke |—— —  broken by liatric surfaces

Seans Goaf ___ _Ouartz laminse Trom-176', abundar? |
T listric slips, hadly fragmented | . .
E__nummum__* _ &l 11} |
r_ludﬁ_om_._mx_.__nmmdu&.lis_txis_ﬂm_ - F 2 5
| v _aatona silty, gray/graen.Abundaft plan.-l -

ironstons nadules 1 4.1 183 S
mwwnmmﬂmm
High angle mlip 184'6 - 1B5'3
| No plenta 2 ] 186 | 3
| Mudstans, grey, Poe-, ‘aminated DIP 34° e
; | Swall) fan t 1P"° . High angle
L alip 19Q'§ = - 52", Oca, faint %—- -
. imprints { .alar.tas shoms -
e Ironstane poAnt ! -

r___me:_amm_mu NGO,
e~ . oalamites, Ironstona nodulesat

196', Broken by alipa 1864 - 197'D
High engle listrie slip 201|.201'a|

- e —Quartz Jeninas DIPAS., Small £
e e 2084 no aslamites below bui

———spookleod plant debris - — . .
[ 8- .dgtone in i 1 ated, Inter- ]

banded withgrey mudstone, Sandstong
ogg. whis fine micacsous.

¢ o 1 abris, High
angle alip 200'3 - 210', e
Qn.J %l‘ HI Zleg ﬂl!!rn[ hgﬂﬁgﬂ
below. Fault=~+ hase 5 10 § 210 | iD
| Pault bregcis L g 211 "6
pludstone, derk grsy, . aadant listrig *__ o
| aurfrees, T Ui souge at 212! 1 61 21% | __

b

i

-Ta19

_ 215110
| Ho mud loas from 212', DYP 22°

L-__ﬁmmuﬂqm_,+_7 sl 250 4

———

Contact BGS: ngdc@bgs.ac.uk




British
@ BGS ID: 163806 : BGS Reference: SU48NE31

Geological

@ Survey British National Grid (27700) : 345836,389234
\ \

Fora P 71 T L___ N I.._ INEH MAP M
SEmi1Es §RO
514
Section of .. ROSCOE. NG. 2. BORBHOLE ... .o 8J 4B KB 3 IL
*hDalete as sppropriale
THICKNESS DEPTH
Cl.:iglllgf:::‘;totl NATURE OF STRATA 'l“" (e E\E”in. ar e or in®
220 4
| Mudstone, Aark gre,, .~ '
| dabpis, .mols u o mbema. SmAll | _
e fault @ 22% . _Pr 3 Q) 221 4 . __
. | Seatearth, shund s -_tecefonde listric +
L . . surfacas 1 ;! 224 , 5 _
| Sandgtone, coarse, weak 1 9] 226 2
L Progmentery frdm 227 l 2 0 228 | 2
_Im,__guu._umndm_.huh_mgla_lmz!li '
i ___.___s.l!.p_;:e.m._‘zm?nhm_nmlnlu_ |
—_— at 22019 and 2306, Sandy heds
rf A L] ] " 1 I L
— ———plant debris below . . _ 4 101 233 ;. 0O
JLegtone, fine grain, plapy debris, _I__

I-_31 galamites, occ, guarts laminam
L inoreasing ffom 235'3

t bedded from
| 244°. Hiv nglr_slip 245'-2461 5 T
| Mudstone, silty, J+rk _rey, plante snd "
stoma NTP 25™ at 24A8', S1ip at

' -] 5
‘t 259' s]ip ﬂt 251' lh]lﬂdﬁnt_
| 1
from 25212, DIP 30 ] 11 252 8
%iltatone, fins grein, dark grey, speck)-
[ . with mics. Bhell ffagmants, i
furnids F. i 2 10 255 [
t-—' + |
b plant deuris. Pucoidal st 256'6.
L _Feunlt with thin gouge at 257°
| _hysken nave with abundant listric
slips teo 25943 2 el 258 O
_Mudstones canneloid, dark grey, lamin~ied
| Fisgh debrdr 1 3 %91 2
Jauanthfumnfw_m-'mﬂmmuiﬁr
| surfaces. . ___ _26C L .
| Seatearth, sligh )~ oily ¥ il
o Slip plag~s 1 1] 261 a1
Seatearth, mpddy 5 | 261 b
ng.
b 3
110 11 ] 262 5
: - " '.
- — - occ. spagks L 1| a4t 263 ) g 1
. a4l latons, alurry bedded - tr_._ 2.1 263 L 39
(i inta PSR SRS R
4

QCCe mu_mt nip 22 1 11 26%
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265 L
| Sandatone, whita, surb T.ut with bands ~ ¥
of Adark 3il*. .on i, _Abupdant '_ .
—plant dav .. . High angls slips . i
| fPom 2657 wita badly heoken Lo
~oOrs 2 Q 767 4
| Faulted ground up materisl 1 1] 268 | 5
| Muiatone, gray steang , 2| 268 1
‘ e nated
b _whispy to 269'6 then complex
— . Broken with high apgle slips
|_ . —___ffom 270'11, Contortesd l;mines _ | _ :
— .. _contempnraneaus faulting to 272'4! _v | o | Z7m | 4
fau’t, fragmented core, eiliy fragme ni=z
[ _ and gouge 1 = 81215 | 0
md&uwzigmmm
DIF 45 1 0 ] 276 0
| iudatane, derk grey, Ironstone paiches
| brnken by listric slips 1 g 1 277 | 2 |
| Fanlt gange 8 | 217 19
MnAatone, dark gray ¢ragments 10 278 a
™ ssidle Hindatont, darlh_mef oo 1ol grted : 1218 '_9
3t Helems Yard =~ |CQAL, some pyrite, DFT 27 1 2_ ggc;t :_J o
8¢ un | Santearth, weak . i 4
| Mudatone Seatesarth _atre.g, laminated
| S 7. { i 1 4 | 282 1
| Siltatona Ssgktearth, laminated, ronts |
| and planta 10 | 282 |11
L S tatana, fine gnain, Plant debrls abup-
b—— _dant, Quartx lamhnas {rom 285'10 4 e
e _falamites and stsms. Strong | B 281 | 3
l_sn,ggqlzgmg. 1ight grey, fine grain, Compl.x|
laminated with carbon leminase _ | _3 7 [ 268 10
_dand stone, strang, white, whispy lamine s 1 9 1290 1
| M atone, light grey, stroeng, Quertz |
— — . hands. Oac, plants 1, 1 291 8
| SanAstona, slurry bhaddad 4 { 292 o
L Sandatone/Mudetons, interlaminsted 1 0,293 ; ©
| Mudstone, interlaminated with fine laminne
of qugstg, Dec, plant debris
____mmmmmsea
| rfom 296! sim.Jy inclined joint
| . . from 296" to -1'3 4 3 1297 _ 3
| Sand/S11t interls dr-‘ad, striped. Pine -
5 Ju L8O 3 ]_°'3 1] 300 4
‘ : - 3 1 303 i
LIP 24
2 7 ape | 2
| Sand /811, somplwx interlaminated 3 & | 309 8
i 1 )] 310 | 9
[u .L.uu,_gm_umnmmr_zﬁ.ﬂuuﬂ.g_l el 10 | N6 1
sror ad up metarisl, Probable Feult gouip . 8] 317 3
— -
B
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317 3
_Mudsione, grey, law’ .. -4, smaoth DIP 20°
. o0g, plant saby’ " 318 2
_s:nm mi _n.. —rants & Yistrie -
wodn clip planes e
fhom 120'6 2 Q9 3P0 T
| Paulting, fragmentary core. 5 @21 4
_Sandsione, atrong slurry hedded to 32214
b . Smal) fpult passes through than
turtn) ant laminated, stwiped 2 3 323 1.
. DIP 15°. High angks s11p 324'7= 8'
— . - — 22513, than broken hy sijps o k. ‘
SN |- TLF | . e 2 we K g
Muadeione, thinly lemingtad 4 1 T e
| Ser .garth, very wagsk ! 5 ﬁ_ 9
, | Mudstone. lamipate DIP 30~ ] i -4
kel pae S
Ince Six Pest Seam " migaing B.P.B. ) 0 336 .[
(Spore amaiysis  |-COAL, core 2 {10 3] 1
' report YRL,9122) |[Rirk, blaock, soft t 339, 0
_ — | COALT, onre DIP 29° 339 it
| Secteaxth, mudston . co mobf with list ie
__ surfages, giun’ .i wokm 1 S, 340 _ .
| Seateatth, very wa:'} .ad rsollen 1 10 42 .
Seategr l![ mudstons. wen' 1 3 243 | 0
00 &, nlg ts mainly comminutated
tons n
at 345'3" ' ' 3 2 347 Q
| Mudstone, silty, High angle slipa, bands :
_ —_of sapdstone slurry bedded from i
}_,_ i 34BE6 : 2 7 349 T
-udt tone, white, fine grain. Sluyry bed -_l
— —dad to 349'1% then finely lamfingti s
 __.abundant plant debrin 11 a8 351 3
‘ B
[ _sirong and aoaraening from 352'4 1 11 83| 2
jiunjm._ﬁ:m_gznin,_;nua_ﬂ_:m‘r_nce.
e plant debrin, DIP 27", Quaris
| leminae 356'Aa35R'Q, Calamites. :
and Naupoptardi~ Slip 362'2-362'40 | 10 1 363 e
Monn.,._ail.tan,_sr*v- i lant plant i
1 9 368!
_ﬂu_e_t.om_._mx_;gi ‘4, (bundant plant F ol
debris 1 5 366 N
[ 811t/Sand, laminate T 671 @
 Sandgtone, -complex laminated 1 4 | 368 4
Siltetone with sand lamines, Striped.
. High ansle plip 368'6-369'4 1 0 369 4
ﬁ___ﬂm_mzmg_mmum_:m :
L g 370 2 -
51 ﬂwmmmu_ _|, A
1 10 3712 1
M%&auwm_ .

v —aman s
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- i I
[ ispleted pl.ats uJP 20 3] 10] 3716 [ o
‘ : 5 4| 384 9
3 3| 385 | =~
g, 1anlated nodules ¥ 3 8| 388 | 8
"Biltstene, fine -ra ¥: Strons 4 | 89 0
t tortion 1 6. 1 390 &
_ —_plant debris., DIP 14! 1 3 391 9
 4'sand, ipterlaminatsd Ay 3| 392 | 0
n4dstone, greoy, leminsiéd, strong., Quariz .
|l— — hmmuinae from 3937 i 81 393 8
wuadstone, fine graja, grev, Complex
| large pebblea 395!9 %o base 2 37 395 | 1%
Pxﬂam_uwmwg :
s]jr fHam 197'6 2 3 ] 398 2
Mudstone, with fins “...'lent quarts

leminae an-. whi ,,gk_gnsy partings,
7

_ Plant debr .e: [ .P | 1 31399 | 7 _
i | Cavity, Mud léss .» 03°' 7 1 400
Clay gouge materiami T 400
‘ Mudstona, grey, sbundant plent debris
- DIP 25 1 % 401 11
Cavity 402 5
Probable Higher  [Tny .. 05 06 and peices of mudstone core
§.1'°"“’ Florida " with plant debris, Mud loss to
ams 01d Workinge 403', ' 400 geallons of water mad” ,
| _ _at 2 g.p.m, at 403'3" - 7 1. 405 [o)
|  _rassentary core and clay gouge, coaly = _
— 2" to 407'1" & 9 1 410 | 9
_ T capmentRry cora,
- ’ .
: nlp ?_as i 1 ol a11 9
up matetial.- - . 9] 412 6
Siltgtone, fragmentary 1 41 413 10
Ground up material 3 21 417 0
§iltstone, abundan* ...t debris, ofig,
| ooplified i 1 1] 418 1
1 | Ground up meterdsl . ___ 71 418 ‘_JZ o
| COAL, very dirty, { .gma"ia on partinge E iy
, pyrite film. 10| 419 &
| Mudstone, milty, gray, Plant debris 1 11 420 1
| Ground up.pealy debrie \ 41 420 | 11
| COAL, ffagments B | 429 | 7
| Ground up debrin 1 3l 422 | 10
| COAL ddrty, cord 8| 423 | 6
L, fragmentka 41 423 | 10
rawtmgmm . L 6| 424 | 4
{ J0A ., dirty, pyrite f1lma, core. DIR.2 ol 1] 425 5
WW@WMl
] plip 427'8.428'8 [ & 71 430 | O
A ,
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CLASSIRICATION NATURE OF STRATA Xor 11% [cKor int | &oc ttoJpm or ine
‘gﬂ___ﬂ;
Seatearth, broken eo7__- 1 1 41 L
| ground up materia’, 111 432 e
_Sandgtone, ferzus koo , h'meralised _
jotnts . Tl el am
| Sentearth, mudston. 14 trig surfaces. ]
Rootg, becomin; ’ocddod below 435'6 ‘
DIP 20, Paulted base, 3 10 4737 T
_s.nmmn‘_mnnm;_mnu-_lillﬂc
[ surfsces. Ironstone pellets
__,_Qnmsninz_u‘l&! 440t 4 4] 441 T
M_gmn._mmm-_ﬂm 4! 441 | 11
F 2 dstone . slurry bedded - o, a2 | 3
. igo latone, whispy lsminae . — v 10| 443 | 1
|._B_r _ T
dant, stems snd ppeckled "4l 11| 444 | ©
| Pault
 Mudstone, grey, abundant plant debris 444 6
| Gwaund up muddy materisl : 61 445 0
| Seatesvth, weak 9| 445 9
NIE 1%8 o 10| 446 | 7
| Mudatons, fragaeris w'*i high angle siips 1 447 ' 7
 Sandatans, fine [ea'. _g sy, sitong,
| mainly whe ke lurry i
_badded _ 3 T 451 2
_gj,mma,_gu;.,_anﬂ»—pllnt—m‘l it 452 >
| Sandatone, complex lmminated . 11} 454 | @
811tstons, acc, plant dehris 11| 454 | 11
| Send/Silt, slurry hedded 10 455 | 9
Sandgtona, fragmants 1 1 . 1) 1¢
“Tigh sngle allp
r'uw._nlmi_dshﬁﬂ—— L - 11 457 5
) |
di, b angle alip . A
r.&#nm,_:lnm_hm _al T 4 a
=" Ltetone, grey, sirong, Plant debris |
Ironstone nedyles and pellets \
. Fining below 45%' i 10 | 459 110
NMudstone t ~nt
DIP 2% 6 460 4
1¢ b ¢ .
with thopterip, Strenthening
| with abupd.nt ~urriz whisps from
Y - 1Lk LW m.."' Jam.-nn.,nodulm | iy,
| _.mnuﬁz_ - .ing . -
— 2 A | 483 . .0
Wmmmmm_mm 10 | 463 [~
Mudstone, grey. weak. Abundant plant debris
¢cc, carbasnised 1 2 5 0
[FAUL? core affeated by abundant High angle
’___J.La.tnﬂ_nlamn 1 3. | 466 3
Wodatona, devk grey, laminated DELR 27~
| ___ Abundant plant dabeiy coalifier |
_W : ",
r — texinre helom 467!6¢ __ _1? z 4 7
9 -

Contact BGS: ngdc@bgs.ac.uk




/&= British
BGS ID: 163806 : BGS Reference: SU48NE31

Geological
@ Surve;? British National Grid (27700) : 345836,389234
\ \

ForM P 71T ‘ | w NCH uAP ol
Sthigs 880 ¢ ] 514
Section of ..Be N7 0.2 BOREHOLE......... stene | R ]
‘ . : *Dalaie as appropriate
. THICKNESS DEPTH
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68 | T
| Sentearth, mndatone, roots, highly listxrie 1 5 10 | 0
| GOAL " 1 3
 Kudstone, ocarbona sous~ <11 h thin ironmionel )
| xiba g 21 410
| Budetone, carbonsc cas, rso. Ironstone % A
| nodulea, Plan, yobwis, Pucoids?;
| sandy whispg in bassl 2% 2 1. 472 &
,hdamg._nlignly_ulm_ﬁml._umu
DIP 23 ‘ ‘ 1 61 474 0O
r ____as, Strong. . I 2 10 Ate | 10
| Mouatons, gray, abundnnt quarts laminae, _|
Al 479 2

.2
— 2 6| 481 L 8
| #yd tone, grey, laminated. DIP 230 . - 4] 483 | 0
wudatons, gray, laminsted DTP 15", OQG.
tnnnldnmii h‘Bndl Quartz whisps

b from 484'3. High angle slipa 485'6
Imna:nn. hﬂnd 5” zn ‘aﬁ.z Isnz:t=

8 1 491 1
o E?}iﬁ;i fino Er:inod; quarts laminae 493 0
udetone, emooth, g7 .;. “aminated DIP 20

b
—
Ed

_ Qoo, plant debr . 2 1 495 1
. COAL, core, bright P.-.ite in top 7" 2110 -
T .geon House 3sam JCOAL, broken cors n b
{Spore snalysis Mirt, cora .
report YRL.9122) __[COAL, fragments 5 | 499 | T .
nze) |seatearth, weak ‘ 5 500 . ©
with .
' orc ironstone nodules. Plants and
rontng ],:31. nated ~from S03° i 1 507 1T
L:etona,. . gray.Basds of slurry bedded f
lm.'_._amamm | _ .51 508 | o
t ! E:EE T -
. 15 Ft
| _Wooden plugs Fiite? au 95 Pt
P41led to surface sith . . _tons of cement
e sl - .
e Cderadl S
M i anfcer
<4 c-aa-u-—’rm:l"

10

r vy S— S TR LI P

et e e 8 et — b s
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FoRrm F 70 ﬁ )
Semies 880 g INGH HAP B/H REEU.Ho. ;

A\ 3 515

secrion oROSGO Ro’

{Count ,—‘Sh_{ and jir.)
PUTPOSE o o o N o3 N LD
il *Mat. Grid, Shest & Qur.) [ o
Bract Site ...} . za;:s‘; Rt
) o 345 ’V \
Level at which bore cF.Jmmenced relative to 0. ). 7> _..?._J;um' fy "--.,__._/7{ A
i I ’I'I," . : ,’,’f .
hate of smkmg or boring _Commenced.24th. Noxember.197T.... M/\
. Completed 5th December 1977 = .| M .GZL
Sinker or borer . National.Conl. Board, Western ATeR......: " | 4deseo
o L o " spalste as appropriats
GEOLOGICAL 1 ‘ v “| ' Teicxness DEPTH
CLASSIFICATION ~ r NATURE OF STRATA T -
Mor Thorintf arer r1t [Reerine
%‘ wnd elay g | g 9
Bage of Drift. . ulel, uncemented _ . il 10 6
' a, deep red, clayey materisl o pf 13 6
. iMude’one, purple with grey and yellow 4
stains, Heavy with no structure 9 14 3
Mudstone, as above; fragmented 8 10 23 1
motiled purple,. d.
DIP 25", Small lense of sooty
COAL 1" thick nt 21',‘ Predominently
grey below 286" I . 1 30 0
FAULRT i R . 6 30 [
Sa.ndstone, fine g;g;.r, gre ’i_c_c_aj_thml
; pl ants, Moy ule. .o d'! Ngs 'Bn.dlv
h'r-nlrnn oore g Hig1 Angla ‘Tl'im:
at 13 fLapt, dcay m  tled 4 a8n
purple helow k| A 34 a
\SEndstone fragments - 1 0 35 0
36 faet . o —r i, 4 38 4
Bed hol 11t . deilid ; A
uy ek Bit I
' A hmpinge, e asand———
Ty Lt Chippings; r
J : _ 38 L 4
|\Siltstane, grey 3 4] 41 4
IMudstone, grey 5 5 46 9
\Mudstone, very high gemma paak g 5 55 2 |
\Mudstone, grey. Prohahle sand laminae 28 10" 1. 84 o |
1Silistone, 2 7 Bé i
Mudstone, High gamma at top 4 3 90 10
Mudstone bacomimg iner- .si.."ly silty |
I downwards L 14 ] 10% a8
IMudsione, with high amr. .eal _at base £ i 112 3
|Sandstone, gray, Possih’ 14" COAL at
128 feet _ 21 11 134 P
Mudstone, light erey a 10 143 0
|Sandstone, light erey, possibly ccoaggional i
e Ferruginous patches 44 0 187 0
Sandstone, with zilistone bands 15 2 202 2
Mudstone, pomsibly with =ilty laminge and
| some ironstone edde B
below 230 feot ' i W) 237 T
cor LR
T: s . U MR W I S
- ofartar Coal. . . co T 240 1 5
‘Mudeone, grey, sandy laminae e ] 7 fzesl 0
© |Mudstona _silt;t_*ﬁ* 16 1 5.} 304 ._r_._‘i -
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CLngTI-gIGICg$II-0N ‘ MATURE OF 5TRATA m or 118 lokocine| wor 11% fmnoarine
: 304 5
iInferior Banl : 1 4 05 9
v a7 1 322 10
Interinr Coal 9 11 124 9
19iiltatone/Mudstona, grey 28| 4 353 1
COAT, iy A 3 354 4
iSiltetone/Mudstone, g ey w. .. jome red -
i— . fragments ' . ___ 20 Q 374 4
|Sandatona, . grey and Ted ned 4 3 378 7T
Mudatona, silty , _ a7 10 1 416 5
COAT, - e L, 2 11 ] 419 4
IMudatons, silty at top 5 10 425 2
Mudstone, siltstone .. . .. . 8.1, 3 | 4331 5
1Si]1tetone 6 18__| ' 440 3
IMudstone 14 j | 454 | 10
Lo 1 2
LI Oint i 1 R
} : cot . 2t 6
\r L dr farior _ _ .2 460 | 11
PP ~ . =z | B
Dirt . . ’ . ' 10
COAL — 9 466 2
- sestedrth) ' ‘ 3 8 469 | 10
. G ] I <'] II ar L
1ISiltatons fine grained w'': vad sandstone
o frmgments #o | 2 | 40 0
Mudstons dark grey.mi h = - ztwe some ' :
L reddish ‘calounm £ _ 30 Q 520 Q
COAT — - — — . 10 0 530 | Q
‘ POTAL DEPTH _ S31F¢ 6Ing © ¢ [”
. [ I3 ] 0
& — ==
— L
' e
L (-'
A .
'R -
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]
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SECTION OF  ROSIue.To 3.BOREHOLE ... . o oo S5 w3 wl 3&
SSe———mmememte s~ o — —
GEOLOGICAL NATURE OF STRATA | 1#  ess DEPTH
CLASSIFICATION | reetl 1 rest "

-Examinafion of chippings from reck. bit I .. ..
~sestion,. Percentages estimated. .

;‘iﬁndﬁtom fine.grained. light grey.

00f.. 408D RUrRle “=egments.. 40

9]
WMMM.nmtyw .. Sa-datone. 30% _— e 3910
Mudstone, light grey ... .. ) - B0 o)
Mudstone/silty,..grey . ) 70 0
¥udstone/silty,. grey. 80 Q
Mudstone/silty,. grevs & l... ssndstons ohifs 90 0
Mudatone/silty, . light_grey. . SO SR | U 1 6. SN SO, ¢ S
Siltstone,. fine grain,. grey. ..~ " 110 Q
Mudstone,.grey. 60%; sandstone white 404 | 120 g

Mudstone,. 50%;. .Sendatene, 50%.. .
Mudstons,.light grey,.oce. carhen.plecess
w2 Few. sandatone. fragmentm = 140
Sarartone, white 50%; Sandaionﬁmﬁawnwﬁﬁﬁ:' T
-mudstone 10%.. W ' L1800

130

cioiciol ©

- ads? one,70%; Mudstone 303 . . 189
dudst e, light. gray. 60%;. sands ONg. ol w170
\Z.latone.grey,.Lronstone 80%; sandstons. 2 180
|Sandstone,. . grey;..ooc.. lronstone flecks . ... ...
Mudstone. gray.with, COAL flecks. and.....,imn.—.....”

. 8tone 80%; Sandsione 20%..

CQAL .a.liitle sandstone..
Siltstonﬁ, Erey., Some. ironatane and, 08g..

sarbon, fra.gmmt* = .
Sandatqnajsiltstone. ,ulso ;ame. reddish

Iragments . e R M
Sil tstnnn ..... dark. with ’ .m andstane ...
cowbhites. Some py T -

Sil V‘tane 10%;. . Sandstone ik i
| S1ltsions.. 70%\ Sandstone 30% o (L
Siltetons.lighl. grey. .

: _ Reddened siltatoae 508
N‘-‘tcmgmlightmgraxpaﬁ£
. 38k 18, dark. grey
{ MQAL
RO and Seatear.
Mndatone. grey. 60%;. ¢

With. acc.. wh;te 40% o
Mudstons . light. grey 80%; Sandstone pale
Lpink with white 20%. .

GQAL
MUDetone. light. grey B5%- = mamtens...

.white ard bric'. red 1%, 360.
ditte g ‘ - I A o TV O o TR
dﬂthﬁ. ailty," n‘"mm_m . 380,
tone..

cmf

COAL with a. lit‘blﬁ dirt
|Mur!‘to
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"SECTION OF .. ;
| ST &R wEl 32
aSESORLE VATURE OF STRATA mix s ] o
FEET ' FN- FEET N,
Mudatona grey.with a.little _coal.and
-red. fine. grained.sandstone 470 0
Siltstona ‘‘‘‘‘ fine. grained,.  gray,.. 80%, .
Fine sandatone. red.20%.. : 480 0
.. ditto ) 490 0
Mudatone dark.grey. witbh a. J.:.*x.“e .white
.sandstone..and.r 4.£1" - g ndstone 500 o
Muds tone.( Seatearih ... . 510 0
Mudstone..gllty.80%;.. inn ,ands“ona 15%;
-~ ¥hite sandstons. Sa.. 520 0
COAL. 521 0
COAL. ; ‘i}ﬂ Fs)
. TOTAL. DEPTH.531.F% 6Ins .
..
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