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Buckingham Group Contracting Limited Headbolt Lane New Station
Flood Risk Assessment

Executive Summary

A new railway station is proposed on the Kirkby branch line at Headbolt Lane,
Kirkby, with associated parking, substation, and interchange facilities.

This Flood Risk Assessment has been prepared by Arup on behalf of Buckingham
Group Contracting Limited (BGCL) to assess the risk of flooding both to and as a
result of the proposed development.

The existing site is open grassland, bounded by Headbolt Lane to the north and
east, the A506 to the west and the Kirkby Branch railway to the south. Ground
levels vary between 28-30m AOD along the northern boundary and between 22-
31m AOD along the southern boundary.

Kirkby Brook bisects the site from east to west and is an Environment Agency
designated main river. Bed levels vary between 20-25m AOD.

The proposed station building is to have a threshold level of approximately 30m
AOD. Site car parks and access routes vary in level from 27-30m AOD. The
proposed substation compound has a floor level at approximately 27m AOD.

A road bridge and one footbridges are proposed over Kirkby Brook (currently in
development at the time of writing).

Modifications are also proposed to the existing railway and Kirkby Station west of
the new station site. These works are within the existing railway corridor and do
not include modifications to drainage systems and are therefore not assessed as
part of this flood risk assessment.

Fluvial flood mapping indicates that the flood extents of Kirkby Brook are limited
to the immediate vicinity of the watercourse, with flood levels for the 0.1% annual
exceedance probability (AEP) event with 30% uplift for climate change ranging
from 22.08m AOD at the downstream end and 25.91m AOD at the upstream end.

The risk of fluvial flooding to the station building and site infrastructure is
therefore negligible.

Flood risk from other sources including surface water (pluvial) flooding,
groundwater, reservoirs and sewers is also considered to be negligible.

To ensure the proposed development does not result in an increase in flood risk on
or off the site, the following measures are proposed:

e Bridges constructed over Kirkby Brook shall have abutments positioned
beyond the extents of the highest modelled flood scenario. Soffit levels shall
be a minimum of 600mm above the maximum modelled flood level.

e A surface water drainage strategy has been developed based on Knowsley
Metropolitan Borough Council (KMBC) guidance which aims to maintain
discharge rates into Kirkby Brook as close as is reasonably practicable to
greenfield runoff rates. The drainage strategy will be developed during
detailed design in consultation with KMBC.
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1 Introduction

Arup was commissioned by Buckingham Group Contracting Limited (BGCL) to
undertake a Flood Risk Assessment in support of a planning application for the
Headbolt Lane New Station development site.

This report has been compiled in response to the requirements of the National
Planning Policy Framework (NPPF) and associated Planning Practice Guidance
(PPG) relating to Flood Risk and Coastal Change!

The principles of the NPPF encourage sustainability by avoiding development in
areas at risk of flooding and ensuring that where development is necessary in such
areas, it is made safe for its lifetime without increasing flood risk elsewhere.

As Lead Local Flood Authority, Knowsley Metropolitan Borough Council
(KMBC) have also prepared Level 1 and Level 2 Strategic Flood Risk
Assessments (SFRAs) which reinforce the requirements and principles of the
NPPF and provide local context and historic information relating to flood risk.

This report has been prepared with due regard to the PPG requirement for
assessments to be “proportionate to the scale, nature and location of the
development” and to “make optimum use of information already available”. The
scope of this assessment has therefore comprised:

e Gathering existing information pertaining to flood risk to the site;
e Identification of potential sources and mechanisms of flooding;

e Assessment of flood risk to the development, and potential off-site impacts of
the proposals; and,

e ldentification of measures for mitigation and management, where appropriate,
to reduce flood risk to acceptable levels.

This report has been prepared by Arup for BGCL for the Headbolt Lane New
Station site. It shall not be relied upon for use on any other project. Whilst Arup
does not guarantee, nor accept liability for the accuracy of any information
derived from secondary sources, endeavours have been made to verify the
suitability of information used in this report.

1 https://www.gov.uk/guidance/flood-risk-and-coastal-change
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2 Development Site and Location

2.1 Location

The Headbolt Lane New Station site is located south of the settlement of
Northwood. The site is bounded by Headbolt Lane to the north and east, the A506
to the west and the Kirkby Branch railway line to the south. Liverpool city centre
is located approximately 12km south west of the proposed station.

Figure 1 - Site Location (boundary shown in red)

The approximate Ordnance Survey coordinates of the site are E341319, N399806.
2.2 Site Characteristics

2.2.1 Site Layout

The site is currently greenfield land approximately 5.0ha in area. A footpath
crosses the site from west to east, connecting the A506 to residential areas north-
east of the site via an underpass beneath Headbolt Lane.

2.2.2 Watercourses

The site is divided by Kirkby Brook which crosses under the Kirkby Branch
Railway and emerges into the site to the east before turning west and heading
downstream in a westerly direction and exiting the site under the A506.

Kirkby Brook is a designated main river maintained by the Environment Agency.

There are two existing footbridges over Kirkby Brook within the site.
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2.2.3 Flood Zone

EA Flood Map for Planning data indicates that the site is predominantly in Flood
Zone 1 (see Appendix A). The flood zone 2 and 3 extents relating to Kirkby Brook
are largely constrained to the immediate vicinity of the watercourse.

2.2.4 Topography

Site level information is based on a 2020 InoRail Topographical Survey. Ground
levels vary between 28-30m AOD along the northern boundary and between 22-
31m AOD along the southern boundary. Kirkby Brook forms a valley within the
site with a bed level varying between 20-25m AOD.

2.2.5 Artificial Drainage

United Utilities (UU) sewer records indicate surface water and foul water public
sewer networks within the site boundary (see Appendix B).

Figure 2 — Extract from United Utilities records showing sewers within the site.

A 900mm surface water sewer discharges into Kirkby Brook at the east of the site.
A 525mm surface water sewer also discharges to the brook at the west of the site.

A 910mm x 1140mm foul water culvert crosses the railway to the east of the site
and passes beneath Kirkby Brook. The culvert then flows south-west parallel to
Kirkby Brook and leaves the site under the A506.

Public sewers are typically subject to an easement set 6m either side from the
centreline of the sewers (to be confirmed by UU). Any works within such
easements will be subject to agreement with UU.

Highway drainage records indicate a 225mm surface water sewer crossing the site
at the western boundary. Records also indicate gullies along Headbolt Lane
connecting to small sections of carrier pipework with unconfirmed outfalls along
the northern boundary of the site (see Appendix C).
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2.2.6 Geotechnical Information

A ground investigation factual report for the site was issued by CC Geotechnical
Ltd in November 2020.

Trial pits indicate sand and gravel subsoils with some areas of made ground.

Two soakaway tests were undertaken near to Kirkby Brook in accordance with
BRE Digest 365. Test were undertaken at a level of 22.5m AOD and 24.2m AOD
within sand strata and the infiltration rates were in the order of 10°m/s, indicating
good potential for infiltration of surface water runoff.

Groundwater was not encountered in any of the trial pits undertaken on site or in
either of the four boreholes undertaken down to a maximum depth of 24.51m
AOD (boreholes were terminated at 1.3m to 2.7m depth as sandstone was
encountered). Boreholes generally remained dry during groundwater monitoring
at three intervals in the preceding 7-week period, with limited amounts of water
encountered close to the bottom of two boreholes.

170248-ARU-REP-ECV-000003 | AO5 | 18 August 2021 Page 5

HTTPS://ARUP.SHAREPOINT.COM/TEAMS/PRJ-27673600/DATADOCUMENTSLIBRARY/01 ENGINEERING/04 INTERNAL PROJECT DATA/ECV - CIVIL ENGINEERING/06
REPORTS/170248-ARU-REP-ECV-000003 FLOOD RISK ASSESSMENT.DOCX



Buckingham Group Contracting Limited Headbolt Lane New Station
Flood Risk Assessment

3 Development Proposals

Merseytravel is seeking to extend the Merseyrail network beyond the existing
terminus at Kirkby Station to a new transport interchange at Headbolt Lane. The
station will become the new interchange location between Merseyrail services to
Liverpool and Northern Rail services to Wigan

Figure 3 - Headbolt Lane New Station development proposals.

Headbolt Lane will be a three-platform station with a ticketing office, car park,
cycle storage, drop-off area and bus interchange facilities. A substation serving
the railway will also be located on the site.

Building threshold levels are set at approximately 30.0m AOD.

Vehicular access to the site will be provided from Headbolt Lane to the north with
a new bridge over Kirkby Brook. Pedestrian and cycle access will also be
provided to the east and to the west via new bridges over Kirkby Brook.

Earthworks are required to regrade the site into a profile suitable for the car park
and access routes. Levels are to be increased south of Kirkby Brook to achieve the
required levels for the station building and platforms and provide accessible
gradients in the forecourt and parking areas.

North of Kirkby Brook site levels shall be reduced and raised to the north and
south of the main car park respectively in order to achieve a favourable cut and fill
balance across the site.

One of the two existing footbridges over Kirkby Brook is to be removed.

Modifications are also proposed to the existing railway and Kirkby Station west of
the new station site. These works are within the existing railway corridor and do
not include modifications to drainage systems and are therefore not assessed as
part of this flood risk assessment.
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3.1 Flood Vulnerability Classification

Flood vulnerability classifications are described in Table 2 of the Planning
Practice Guidance for Flood Risk and Coastal Erosion.

Station buildings are considered as ‘less vulnerable’ development. The substation
and associated electrical equipment are considered ‘essential infrastructure’.
However, all development will be located within Flood Zone 1.

Bridges over Kirkby Brook shall be considered as ‘essential infrastructure’ for the
purpose of determining climate change allowances.
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4 Sequential Test

Paragraphs 157 and 158 of the NPPF describe the sequential, risk-approach to the
location of development to avoid flood risk where possible. The sequential test
seeks to steer new development away from areas of high flood risk to areas of
lower flood risk.

As the development is entirely within Flood Zone 1, the Sequential Test does not
apply to this site.

Proposed bridges crossing Kirkby Brook shall be designed in consultation with
the Environment Agency to avoid increases in flood risk (see section 6).
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5 Climate Change

To minimise vulnerability and provide resilience against the potential impacts of
climate change, the proposed development will consider the potential for
increases in peak river flow and peak rainfall intensity.

Climate change allowances are specified by the Environment Agency for different
scenarios over different epochs2.

Peak river flow climate change allowances for the North West river basin area are
provided in Table 1.

Table 1:  EA peak river flow allowances (North West basin)

Allowance Total Potential Total Potential Total Potential
Category Change Anticipated Change Anticipated Change Anticipated
for the ‘2020s’ for the <2050s’ for the <2080s’
(2015-2039) (2040-2069) (2070-2115)
H++ 25% 45% 95%
Upper End
pph . 20% 35% 70%
(90" percentile)
Higher Central
h . 20% 30% 35%
(70" percentile)
Central
h . 15% 25% 30%
(50t percentile)

The upper end allowance shall be applied to the design of bridges spanning
Kirkby Brook to determine span lengths and soffit heights.

Peak rainfall intensity climate change allowances are provided in Table 2.

Table 2:  EA peak rainfall intensity allowances in small catchments (all of England)

Allowance Total Potential Total Potential Total Potential
Category Change Anticipated Change Anticipated Change Anticipated
for the 2020s’ for the 2050s’ for the ‘2080s’
(2015-2039) (2040-2069) (2070-2115)

Upper End

PP _ 10% 20% 40%
(90" percentile)
Central 5% 10% 20%
(50" percentile) ° ° ’

Drainage systems shall be designed to ensure there is no increase in the rate of
runoff discharged from the site for the upper end allowance during the life of the
development.

2 https://iwww.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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6 Site Specific Flood Risk

6.1 Fluvial Flood Risk

6.1.1 Environment Agency (EA) Flood Data

Flood risk information (product 4 data) was provided by the EA on 30 September
2020 (see Appendix D).

The flood zone map (Figure 4) shows that most of the site is located within flood
zone 1, with the exception of areas immediately adjacent to Kirkby Brook. There
are no formal EA raised defences associated with Kirkby Brook.
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Figure 4 - EA Flood Zones

Hydraulic modelling data was also provided, showing flood flows and river levels
for various node points along Kirkby Brook at different return periods.
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Flood Flow (m°s™) and Level (mAOD) data for a range of annual probability of flooding

Node Point 0.1% +Climate 1%+Climate 1% +Climate 1%+Climate

9
change (+30%) RS Change (+70%) Change (+35%) Change (+30%) DD A3
Un ! un: u Uni Undefended Undefended

Map ID Level Flow Level Flow Level Flow Level Flow Level Flow Level Flow Level Flow
eal1214_KRBY01_3215 22.09 8.89 2.7 6.99 21.69 6.86 2152 582 21.50 567 2123 423 21.01 3.08
eal1214 KRBYD1_3224 222 8.86 2187 6.96 21.85 6.84 21.75 5.80 21.74 5.65 2158 421 2144 3.07
eali1214 KRBY01_3262 22.3 8.7 2211 6.84 2210 6.72 22.02 5.71 22.01 557 21.90 414 21.80 3.02
eal1214_KRBY01_3378 23.55 5.03 2349 3.90 2348 388 2343 361 2342 3.50 2334 332 2327 282
eal1214_KRBY01_3435 23.88 7.81 2382 6.15 2382 6.08 2382 510 2382 5.00 2382 379 2377 278
eal1214 KRBY01_3487 24.84 5.24 2463 52 24 62 524 2445 485 2443 485 2428 3.70 2415 271
eal1214_KRBY01_3549 25.61 3.04 2553 3.03 2552 3.04 2547 3.03 2545 3.03 25.30 3.04 25.03 263
eal1214_KRBY01_3642 25.91 6.6 25.83 540 25.83 539 2577 453 25.76 437 2568 3.36 25.58 249

Level data in mAOD (metres above ordnance datum). Flow data in m® per second

Data taken from 2017 Upper Alt Tributaries study

Figure 6 - Kirkby Brook Node Point Data

The station building and substation are to be set at a level of approximately 30m
AOD and 27m AQOD respectively. The flood level at node point 3435 for the 0.1%
annual exceedance probability with climate change (30%) is 23.88m AQOD.

The risk of fluvial flooding to buildings and critical infrastructure is therefore
considered to be negligible.

Furthermore, access routes and car parking are also to be positioned significantly
higher than the maximum flood levels, resulting in negligible fluvial flood risk.

6.1.2 KMBC Strategic Flood Risk Assessment

As the Lead Local Flood Authority (LLFA), KMBC produced a Strategic Flood
Risk Assessment (SFRA) in 2016. The report supports the EA data in confirming
that the fluvial flood extents are confined within the immediate locality of Kirkby
Brook. It also confirms that there is no risk to the site from tidal flooding.
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Simonswood "\\ Flood Zone 2 Tidal
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Figure 7 - KMBC Flood Risk Map - Extract from SFRA Figure B2-1 (2016)
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6.1.3 Works adjacent to Kirkby Brook

To provide access to the new station, new crossings of Kirkby Brook are required.
Works are also required in proximity to Kirkby Brook to provide the station car
parks and supporting infrastructure.

A meeting was held with the Environment Agency on 9th September 2020 where
the development proposals were discussed. The following points were noted:

e Activities within 8m of the banks of a main river are regulated activities under
the Land Drainage Act 1991 requiring permits from the Environment Agency.

e Standard rules apply to some activities. Activities not included within the
standard rules require bespoke permits.

e Bridges over Kirkby Brook are preferred over culverting.

e An unobstructed 8m corridor either side of the watercourse was requested for
maintenance purposes.

e A blockage scenario should be considered for any bridges / culverts.
e A maintenance management plan is required.

e Temporary works permits may also be required, such as a Flood Risk Activity
Environmental Permit for any temporary bridges or structures.

In response to the above meeting, an 8m buffer has been applied between the
watercourse and the development proposals. Crossings of Kirkby Brook are also
to be designed as bridges rather than culverts.

6.1.4 Bridge Design

Standard Rules SR2015 No28 for clear span bridges up to 8m span and 4.2m wide
across a main river do not apply to this project.

The bridges crossing Kirkby Brook shall have a design life of 120 years. The
minimum soffit levels have therefore been positioned above the 0.1% annual
exceedance probability flood level of Kirkby Brook, with a further allowance for
climate change. In accordance with CD 3562, an additional freeboard allowance of
600mm shall be applied above the maximum flood level to determine the
minimum soffit level.

For the road bridge the nearest available node from the Product 4 data is
‘ea012414 KRBYO01_3435’ which indicates a 0.1% + CC undefended value of
23.88m AOD. Figure 8 below shows a proposed section for the new road bridge.

As indicated on the section there is a clearance of approximately 3.4m from this
indicated flood level. Additionally, the proposed abutments have been positioned
outside of the 8m easement from the top of bank. As a result, the proposed
abutments sit clear of the extent of the flood extents and the bridge poses no
impact on the exist functional floodplain.

3 CD 356: Design of Highway Structures for Hydraulic Action, Rev01, Highways England, 2020
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Figure 8 - Proposed Road Bridge Section
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For the proposed footbridge the nearest available node from the Product 4 data is
‘ea012414 KRBYO01_3642’ which indicates a 0.1% + CC undefended value of
25.91m AOD. Figure 9 below shows a proposed section for the new footbridge.
As indicated on the section there is a clearance of approximately 1.3m from this
indicated flood level. Additionally, the proposed abutments have been positioned
outside of the 8m easement from the top of bank.

The two small concrete footbridges over Kirkby Brook are to be removed. It is not
anticipated that this will have any detrimental effect on flood risk, either within
the site or downstream.
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6.2 Surface Water (Pluvial) Flood Risk

6.2.1 EA Flood Risk Data

The EA surface water flood map (Figure 10) indicates that there is a very low risk
of surface water flooding across the majority of the site, with areas of increased
flood risk constrained to the immediate vicinity of Kirkby Brook.

The EA surface water flood risk map is based on a rainfall modelling applied to
the site topography. It is therefore expected that accumulations of surface water
will occur along the lowest site levels coincident with Kirkby Brook. When
assessing flood risk from Kirkby Brook, it is however considered more
appropriate to use the fluvial flood modelling described in section 7.1.
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Figure 10 - Environment Agency Surface Water Flooding (site boundary shown in red).
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Buckingham Group Contracting Limited Headbolt Lane New Station
Flood Risk Assessment

Within the Preliminary Flood Risk Assessment Report produced by KMBC in
June 2011, a surface water flood event is recorded at the A506 County Road,
adjacent to the Headbolt Lane site.

Figure 11 - Extract of Historic Surface Water Flooding Incidents from PFRA

KMBC were contacted to ascertain if any historic flooding records were kept for
the proposed development site and surrounding area. The LLFA stated that
historic records of flooding were not kept (see Appendix E).

Surface water flood risk posed by the new development shall be mitigated by
ensuring surfaces drain away from buildings and critical infrastructure, and that
exceedance paths are created to divert flows towards Kirkby Brook in the event of
a failure of the drainage systems.
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Buckingham Group Contracting Limited Headbolt Lane New Station
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6.3 Sewer Flood Risk

United Utilities were contacted for records of any historic sewer flooding in the
area. At the time of writing, no response had been provided (see Appendix F).

KMBC were contacted for records of highway drainage flooding in the area.
There were no records of highway drainage flooding (see Appendix E).

6.4 Groundwater Flood Risk

Data within the KMBC Preliminary Flood Risk Assessment (PFRA) indicates that
the Headbolt Lane site is not at risk from groundwater flooding.

Furthermore, no groundwater was encountered in trial pit excavations undertaken
as part of the ground investigations, and borehole monitoring identified limited
groundwater above the base of the boreholes during the monitoring period.

The risk from groundwater flooding is therefore considered to be very low.

6.5 Other Sources of Flood Risk

The risk of flooding from reservoirs considers the inundation predicted to occur
following failure of major water retention structures.

Environment Agency data does not identify any flood risk to the Headbolt Lane
site from reservoirs.

6.6 Flood Risk Summary

Fluvial flood risk associated with Kirkby Brook is constrained within the
immediate vicinity of the watercourse and is unlikely to pose a risk to the
development based on the proposed elevations.

All other sources of flood risk are considered to be negligible.

Bridges over Kirkby Brook should be designed in accordance with EA
requirements to ensure flood risk is not increased and maintenance operations are
not adversely impacted.

Surface water should be managed in accordance with EA and LLFA requirements
to ensure flood risk is not increased (see Section 7).
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7 Surface Water Management

7.1 Existing Surface Water Drainage

There are currently no artificial drainage systems providing drainage for the site.
Surface water is assumed to infiltrate and travel over land to Kirkby Brook.

7.2 Proposed Surface Water Drainage

7.2.1 Design Basis

Surface water run-off shall be collected, conveyed, treated (where appropriate)
and discharged in accordance with the following hierarchy:

1. Infiltration to ground,

2. Discharge to watercourse,

3. Discharge to surface water sewer,

4. Discharge to combined water sewer.

Due to the severance imposed by Kirkby Brook, the site has been divided into two
catchment areas:

e Northern catchment; incorporating car parking and access routes.

e Southern catchment; incorporating parking, drop-off facilities, station
building, substation, platforms, public realm and track drainage.

Although some infiltration may be possible, it is anticipated that an outfall will still
be required for each catchment into Kirkby Brook.

In accordance with KMBC requirements* the site is considered to be ‘greenfield’.
Peak surface water run-off rates and volumes are therefore to be limited as close as
reasonably practicable to greenfield runoff rates.

The theoretical greenfield run-off rates for each catchment are provided in Table 3
(based on the IH124 method. SAAR=856mm, SOIL Type 2, SPR=0.3).

Table 3:  Catchment area greenfield run-off rates

Catchment Area Greenfield Run-off Rates (I/s)

(Ha) QBar Qlyr 0X]0)% 9
Northern 071 | 164 1.42 2.78 341
Southern 141 | 3.25 2.83 5.53 6.76

4 Knowlsey MBC Sustainable Drainage & Surface Water Management Technical Guidance for
Developers, Knowsley MBC, August 2016
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Buckingham Group Contracting Limited Headbolt Lane New Station
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Following a meeting with KMBC on 4" September 2020, it was agreed that in order
to reduce the risk of blockages which may increase flood risk, discharge rates to
Kirkby Brook should be limited to the greenfield run-off rate applicable to the
catchment or 51/s; whichever is greater (see Appendix E).

KMBC technical guidance requires the flows up to the 1 in 30-year critical rainfall
event are retained within the drainage system. However, in the absence of detailed
proposals to understand exceedance flows resulting from 100-year return period
rainfall events, it has been assumed that 100-year return period volumes shall also
be contained within the site drainage systems.

The attenuation volumes required to achieve the agreed discharge rates for each
catchment are presented in Table 4 based on Microdrainage Quick Storage
Estimates, both with and without infiltration. Volumes are based on an M5-60 of
19.700 and a Ratio R of 0.382. A 40% uplift in rainfall rates to allow for climate
change (see section 5) has also been included.

Table 4 - Catchment Attenuation Estimates

Required Attenuation for different scenarios (mq)
(100-year return period +40% climate change allowance)

Area

Tt oifiaton T
LS ezl 5l/s outfall No outfall

Northern 0.71 418 - 577 217 — 492 228 - 577

Southern 1.41 1003 - 1360 442 — 1051 453 — 1147

The volumes shown in Table 4 may be reduced during detailed design to
accommodate only the 30-year return period if it can be demonstrated that
exceedance flows for the 100-year return period can be safely managed within the
curtilage of the site with minimal risk to people or property.

The feasibility of infiltration systems will be investigated further during detailed
design, and will be dependent on:

e Spatial constraints.
e Presence of rock strata or areas of lower infiltration potential.
e Proximity of buildings, railway infrastructure and Kirkby Brook.

e Long term groundwater levels.

Measures to control water quality will be incorporated into the design. Where
SuDS features can provide both an attenuation and treatment function these will
be considered. Where attenuation does not provide a treatment function (e.g.
storage tanks) a secondary treatment system may be required (e.g. petrol
interceptors).
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7.2.2 Drainage Strategy

An outline drainage strategy has been developed for the two catchments as shown
in drawing 170248-15854-2Z-ZZZ-DRG-Z-MF-243009 (see Appendix G)

@

Figure 12 - Outline Drainage Strategy

The northern catchment consists of the main 270 space car park and northern
portion of the access road up to the road bridge. This area will be drained to an
attenuation tank beneath the car park, discharging into Kirkby Brook via a flow
control device and petrol interceptor. An allowance has been made in the sizing of
the northern catchment attenuation tank to allow for potential future expansion of
the car park.

The southern catchment consists of the southern access roads, drop off area,
public realm, station building, platforms and track drainage. An under-track
crossing (UTX) is required to connect the southern Merseyrail platform into the
downstream drainage network. Some attenuation within the track drainage
catchment is anticipated, reducing the size of the car park attenuation system.

The proposed sustainable drainage system components will all be maintained by
Merseytravel for the design life of the development.

A Knowsley CC SuDS pro-forma has been completed for the site based on the
current level of design and is provided in Appendix H. An updated pro-forma or
reserved matters pro-forma shall be submitted following detailed design.

7.2.3 Highway Drainage

A new signalised junction is to be provided on Headbolt Lane to provide access to
the site. Alterations to the highway drainage systems are to be designed under a
separate design package implemented under Section 278/38 agreements. Drainage
systems shall be designed in accordance with the Highway Authority and LLFA
technical and sustainability requirements.
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8 Foul Drainage

Station building foul flows have been determined based on the sanitary appliances
shown on architectural layout 170248-15854-27-277Z-DRG-A-AR-013002 A02.
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The estimated peak foul discharge rate has been determined using the Discharge
Unit Method (System I11) in accordance with BS EN 12056-2: Gravity drainage
systems inside buildings — Part 2: Sanitary pipework, layout and calculation.

Table 5 - Calculated Station Building Discharge Units

Appliance Discharge Units Quantity
(DU) per appliance

Wash Basin 0.3 5 15
WC with 6.0I cistern 15 5 7.5
Kitchen Sink 13 2 2.6
Dishwasher 0.2 2 0.4
Cleaner’s Sink 1.3 1 1.3

Table 6: Estimated Peak Foul Flow Rate

Frequency Factor Discharge Rate (I/s)

13.3 0.7 2.55

The external foul drainage network is proposed to discharge into the United
Utilities foul sewer running through the site (subject to application).

An indicative discharge route is shown on drawing 170248-15854-27-Z77-DRG-
Z-MF-243009 (see Appendix G).
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9 Residual Flood Risk

The residual flood risk from all sources is considered to be very low.

Fluvial risk to the development is negligible, and any potential increases in flood
risk off site will be mitigated through effective surface water management.

During Kirkby Brook flood events the flood extents shall be contained within the
immediate vicinity of the watercourse and pose little risk to users of the site.
However, should the bridge routes be deemed unsafe for any reason during a
flood event, alternative egress routes are available to the south of the station.

Blockages beneath the bridge structures can be mitigated by providing clear spans
over the watercourse and applying freeboard above the maximum flood levels to
account for debris. The likelihood of large items of debris occurring is however
low, given the throttling effect of the upstream culvert under the railway and
minimal trees and vegetation along the watercourse within the site.

Should the site drainage infrastructure fail, exceedance routes would channel
flows away from buildings and critical infrastructure and into Kirkby Brook. The
probability of failure can be managed and reduced by effective and routine
maintenance of the site drainage systems.
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10 Conclusions

This Flood Risk Assessment has been prepared by Arup on behalf of BGCL to
assess the risk of flooding both to and as a result of the proposed development at
the time of writing.

Proposals have been considered in relation to the NPPF and the sequential test is
deemed not to apply, as all development is to be within Flood Zone 1.

Information relating to historical and potential future flooding has been obtained,
and the risk to the site from fluvial, pluvial, sewer, groundwater, tidal and
reservoir flooding has been assessed.

The risk of fluvial flooding from Kirkby Brook is considered to be very low. All
buildings and railway infrastructure are to be significantly higher than the
maximum predicted flood level.

The risk of flooding from other sources is negligible.

Bridges and surface water drainage system designs should be undertaken in
accordance with EA and LLFA requirements to ensure flood risk is not increased,
both on and off-site.

An outline drainage strategy has been presented which demonstrates how surface
water can be attenuated and infiltrated (if possible) to achieve the allowable
discharge rates agreed with KMBC. Highway drainage systems shall be designed
as a separate S278/38 package in agreement with KMBC.

The residual risks associated with fluvial and pluvial flooding can be mitigated
through effective and ongoing maintenance of the drainage systems and bridges.
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Appendix A
EA Flood Map
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Environment
W Agency

Flood map for planning

Your reference Location (easting/northing)  Created
Headbolt Lane 341362/399767 12 Nov 2020 12:35

Your selected location is in flood zone 1, an area with a low
probability of flooding.

This means:

* you don't need to do a flood risk assessment if your development is smaller than 1
hectare and not affected by other sources of flooding

e you may need to do a flood risk assessment if your development is larger than 1
hectare or affected by other sources of flooding or in an area with critical drainage
problems

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

The Open Government Licence sets out the terms and conditions for using government data.
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
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Appendix B

UU Sewer Records
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%006 3125 Sw  zors 225 Vo 06153 1msss | ats 36 PO 261 300 Vo 60108 12
. . ) . I . .
9006 31.29 SW 2973 225 Ve 20.61553  1in 258 ) 5608 30.03 sw 0 1800 co 19.22986
g . . 1908 31.64 FO 28.87 225 Ve 1 1 5608 30.03 sw 0 1800 co 19.22986
Mercer's Delf : e ) o 4613 FO 150 PE 9.47537 15008  29.95 FO 0 225 CO  21.04089
g o = 5019 30.26 sw 27 450 CO 2059126  1in206 ' 5908 2995 FO 0 225 CO  21.04089
\ A 4 : RS \ , i 5019 30.26 Sw 27 450 CO 2059126  1in206 | 4001 29.85 sw  27.84 750 CO 8420214 1in33
\ \ \ \ . 5 -~ = / - i o Z 3504 30 SW  27.98 300 Ve 21.3102 1in 118 1 4001 29.85 sw  27.84 750 CO 8420214 1in33
\ & - ' D J S Gl 5 - 3 ; = 4606  31.09 FO 25.21 300 CO 3553006  1in209 1 4001 29.85 sw  27.84 750 CO 8420214 1in 33 MANHOLE FUNCTION
M : A 74 L% N - - i 7 4606 31.09 FO 25.21 300 co 3553006  1in 209 11801 30.58 FO 26.93 300 vC 18.86796 1in 270
2 0920 31.61 SW 2928 150 VC 4.24264 ! 4904 2981 FO 26.11 225 VC 2596151 1in 30 FO  Foul
5906 FO 0 225 Ve 29.83287 , 0903  30.84 SW 2895 225 vC 3466987  1in 1156
5906 FO 0 225 Ve 29.83287 | 6704 29.16 sw 2150 141.6165
5906 FO 0 225 VC  20.83287 1 5010 sw 0 450 co 224722 SW Surface Water
1601 FO 0 150 Ve 17.43475 1 5010 sw 0 450 co 224722 CO Combined
4914 2891 FO 25.07 225 VG 19.10497  1in 478 ! 5010 SwW 0 450 co 224722 ombine
3903 30.27 FO 26.39 225 Ve 25.4951 1in 121 , 3602 3035 sw 2773 450 co 3470117 1in 1157
4405 FO 100 VC  10.21803 13904 3034 FO 2663 225 Ve 5 1in 22 OV Overflow
4405 FO 100 Ve 10.21893 13603 3073 sw 27.7 450 CO 2355055 1in 98
0914 31.57 SW 2032 150 Ve 2.828427 14507 31.92 FO 29.75 150 vC 30.64111 1in61
4512 32.01 SW 2981 225 Ve 32.63921 1in 80 ! 4401 31.74 SW 3019 225 vC 18.37513 1in74
4512 32.01 SW 2981 225 Ve 32.63921 1in 80 0013 3153 SW 2994 225 vC 11.40175 1in 12
1
0002 31.71 SW  28.99 675 co 40.11234  1in 267 | 3606 30.23 FO 26.98 150 vC 8.111239 1in 101
4912 26.31 FO 23.24 300 Ve 45.40496 1in 91 1 0801 30.54 FO 28.71 225 vC 33.60059 1in 86 SEWER SHAPE
1811 31.05 SW 2858 150 Ve 11.40175 1 5614 sw 0 300 vC 6.390255
3406 30.43 SW 2842 375 CO 2965708  1in135 ! 5614 sw 0 300 vC 6.390255
9011 31.22 FO 29.42 225 Ve 20 1in 133 | 5609 FO 0 150 VC  27.14353 Cl Circular TR Trapezoidal
9011 31.22 FO 29.42 225 Ve 20 1in 133 | 5609 FO 0 150 VC  27.14353
2604 29.85 FO 27.28 150 Ve 37.81775 1in 14 13908 30.36 sSw 2927 150 vC 19.79899 1in41 EG Egg AR Arch
5703 28.86 FO 27.31 150 PVC  34.08995 1in 62 1 3025 sw 0 225 vC 35.4683
5703 28.86 FO 27.31 150 PVC  34.08995 1in 62 ' 3003 31.21 SW 2944 225 vC 34 1in 43
3605 31.21 SW 2759 300 Ve 2331446 1in123 1 0401 25.84 FO 23.83 225 vC 61.03278 1in 35 OV Oval BA Barrel
0906 30.66 SW 2038 225 Ve 20.61553 1 3513 30.93 SW 2678 1800 CO  29.86691 1in 498
9710 2674  SW  24.77 225 VC 1140175  1in19 13012 31.24 FO 27.9 225 VC  17.20465 1in 57 FT FlatTop HO HorseShoe
9710 26.74 SW 2477 225 Ve 11.40175 1in 19 1 4406 FO 100 vC 16.50587 RE Rect | UN U ified
1810 31.35 SW 2975 150 Ve 15.26434 1in 39 ! 4406 FO 100 vC 16.50587 ectangular nspecifie
5009 30.32 sw 26.9 450 co 7.071068 | 9703 27.4 SW 2543 300 VC  41.72529 1in33
5009 30.32 sw 26.9 450 co 7.071068 1 9010 31.33 sw 29.88 225 vC 30.80584 1in 237 SQ Square
5009 30.32 sw 26.9 450 co 7.071068 11921 31.52 SW  30.03 150 vC 18.38478
1915 co 150 Ve 13.00664 12018 30.89 SW 2972 150 VC  2.236068
2902 31.12 FO 28.16 225 Ve 49.41649  1in 176 ' 1406 27.95 FO 24.74 225 vC 1044031 1in 1044
1004 32.14 sw 29.6 225 Ve 16.12452 5018 FO 0 225 vC 18.86796
1
4802 28.05 SW 2493 900 co 34.78505 1in72 | 5018 FO 0 225 vC 18.86796
3507 31.09 FO 26.37 150 Ve 2207093  1in123 1 5018 FO 0 225 vC 18.86796 SEWER MATERIAL
1903 31.29 FO 27.49 225 Ve 4161731 1in122 14513 3169 sw 29.4 225 vC 35.16954 1in 80
5521 FO 100 Ve 14.9993 14513 3169 sw 29.4 225 vC 35.16954 1in 80
5521 FO 100 vVC 14.9993 | 1822 FO 100 ve 10.43475 AC  Asbestos Cement
) 1909 31.76 sw 30.07 150 Ve 18.60108  1in 124 1 2004 3176 sw 30.6 225 vC 15.81139 1in75 )
4605 31.39 FO 26 300 CO  41.18535 1in 52 12502 29.96 SW 2814 300 VC  28.34614 1in177 BR  Brick
5011 29.98 FO 26.35 225 Ve 18.43909  1in205 14002 30.4 FO 27.29 225 vC 81.60883 1in 35
5011 29.98 FO 26.35 225 vC 18.43909 1in 205 : 4002 30.4 FO 27.29 225 vC 81.60883 1in35 PE  Polyethylene
5011 29.98 FO 26.35 225 Ve 18.43909  1in205 | 4002 30.4 FO 27.29 225 vC 81.60883 1in 35
1705 28.46 sw 300 Ve 3.605551 12928 3128 SW 2924 150 vC 3.162278 RP  Reinforced Plastic Matrix
4404 31.77 FO 30.1 150 Ve 21.0787 1in 60 10926 31.31 SW 2939 150 vC 12.80625
1605 sw 150 Ve 39.84798 13002 29.98 FO 26.18 225 VC  23.34524 1in 334 CO Concrete
1704 28.35 SW 2672 150 Ve 40.4475 1in22 ! 1901 31.01 FO 27.64 225 vC 12.80625 1in128
1008 31.74 sw 30.44 150 Ve 10 _ | 4801 28.8 SW 2568 225 vC 11.7047 1in 62 CSB Concrete Segment Bolted
2006 31.71 sw 30.39 225 Ve 1220788 1in 136 | 4801 28.8 SW 2568 225 vC 11.7047 1in 62
4515 32.16 FO 30.01 150 Ve 13.06205 1in 59 1 0006 FO 150 vC 6.914526
4515 32.16 FO 30.01 150 Ve 13.06205 1in 59 1 0006 FO 150 vC 6.914526 CSU Concrete Segment Unbolted
2402 29.36 FO 25.43 225 Ve 2051828  1in410 ' 5613 sw 0 225 VC 2572239
1805 2966  FO 0 300 Ve 111.7193 | 5613 SwW 0 225 VC 2572239 CC  Concrete Box Culverted
4407 FO 100 Ve 15.21325 L 1817 FO 150 vC 14.45639 PSC Plastic/ Steel C it
4407 FO 100 VG 15.21325 14514 31.04 SW 2896 225 VC 8628565 1in 51 astic / Steel Lomposite
5506 FO 0 150 Ve 22.11762 13522 FO 26.31 225 vC 10.71068 1in 51 . .
5506 FO 0 150 VC 2211762 o708 26.1 FO 2388 225 VC 7871468  1in38 GRC Glass Reinforecd Plastic
2930 31.18 FO 28.86 150 Ve 9.433981 9708 26.1 FO 23.88 225 vC 78.71468 1in 38
. .
3519 31.04 FO 28.77 150 VC 3193406  1in46 1 4011 3122 SW 2862 225 VC  3.605551 1in 120 DI Ductile Iron
5910 sw 0 150 Ve 43.73785 12006 31.18 FO 27.86 225 vC 6.082763 1in 608 ) )
5910 swW 0 150 vC 43.73785 10923 31.37 sw 29.57 150 vC 10 PVC Polyvinyl Chloride
1 B
5910 sw 0 150 Ve 43.73785 0904 3113 FO 28.35 225 VC  43.26662 1in 155
2008 31.81 sw 30.54 150 Ve 7.81025 | 1803 30.3 FO 0 300 vC 7.81025 Cl  Castlron
4511 32.25 sw 30.08 225 Ve 21.75632 1in 81 | 2404 29.5 FO 2537 225 vC 13.89244 1in 99
4511 32.25 sw 30.08 225 vC 21.75632 1in 81 1 5610 FO 0 150 vC 8.181245 Sl Spun Iron
4516 32.05 FO 29.79 150 Ve 37.71054 1in 82 1 5610 FO 0 150 vC 8.181245
4516 32.05 FO 29.79 150 Ve 37.71054 1in 82 ! 3801 24.75 FO 21.62 910 BR 155.331 1in177 ST  Steel
4701 30.24 SW  28.89 225 Ve 4061703  1in 156 4006 FO 150 VC  22.74706
1
1902 31.03 SW 2857 375 co 12.20656 1in94 , 1408 27.88 FO 2473 225 vC 60.21628 1in 68 VC Vitrified Clay
1002 31.65 sw 30.3 225 VC 40 1in93 11802 3057 sSw 2798 600 co 18.60108 1in 116
0012 FO 100 Ve 10.4666 14901 28.77 sw 0 150 VC 2863564 PP Polypropylene
0012 FO 100 Ve 10.4666 ' 4901 28.77 sw 0 150 VC 2863564
1003 sw 0 225 Ve 48.60147 1 4901 28.77 sw 0 150 VC 2863564 PE  Pitch Fibre
3901 30.03 SW  26.94 300 Ve 35.01428 1in74 | 4004 3217 FO 27.75 225 vC 53 1in 120
0902 31.3 SW 2864 600 co 57.07134 1in 89 1 5507 sw 0 225 VC 2249528
4503 3134 FO 2565 300 CO 427396  1in186 1 5507 sw 0 225 VC  22.49528 MAC Masonry, Coursed
3608 30.76 FO 26.63 150 Ve 2381714  1in 140 11906 3142 SW 2987 300 vC 25 MAR M Rand
2901 31.11 SW 2906 300 Ve 5363418  1in173 12927 3128 FO 28.41 150 vC 6.403124 asonry, Random
5008 29.89 FO 26.52 225 Ve 16.15549  1in 124 1 0802 30.49 SW  28.89 225 vC 34.4093 1in 58 .
5008 29.89 FO 26.52 225 vC 16.15549  1in 124 1 0601 2224 FO 17.18 910 BR 108.7633 1in 175 U Unspecified
0003 31.38 FO 28.72 300 Ve 4825971  1in322 1 0601 22.24 FO 17.18 910 BR 108.7633 1in175
0003 31.38 FO 28.72 300 Ve 4825971  1in322 12916 3171 FO 28.41 150 vC 5
4910 29.99 FO 28.54 225 Ve 16.40122 1in 32 | 4501 SW 2675 1800 CO  20.94382 1in 62
5912 sw 0 150 Ve 31.241 | 5709 29 sw  27.07 675 co 36.0834 1in 172 H .
5912 sw 0 150 Ve 31.241 11812 31.09 FO 27.43 150 vC 8.602325 Address or Site Reference:
5912 sw 0 150 Ve 31.241 13912 3022 sSwW 2712 300 co 12.72792 1in 141
9707 26.31 FO 24.36 225 Ve 14.86607 1in 31 ! 3516 30.9 FO 26.06 300 vC 34.0735 1in 170
9707 26.31 FO 24.36 225 Ve 14.86607 1in 31 5607 30.1 FO 0 300 vC 18.32638
1
5520 FO 100 Ve 16.67292 | 5607 30.1 FO 0 300 vC 18.32638 Headbolt Lane’
5520 FO 100 Ve 16.67292 13503 31.02 SW 2641 525 CO 9427285 1in 236
3502 31.06 SW  27.39 525 CO 2281267  1in456 13506  31.04 FO 26.46 150 vC 11.34304 1in 126
4916 28.45 FO 24.96 225 Ve 55.44366 1in 32 3405 3074 sw 2877 225 vC 16.12307 1in 46
3010 FO 150 Ve 7.853765 | 0001 31.68 FO 28.57 300 vC 38.32754 1in 192
1907 31.53 sw 30.25 225 Ve 67.20119  1in 103 | 2405 2957 SW 2502 300 vC 53.33854 1in 121
4915 29.58 FO 2523 225 Ve 17.69181 1in68 12005 3172 FO 29.82 225 vC 55.04627 1in43
3609 31.2 FO 28.55 150 Ve 18.57282 1in 56 14902 2866 SW 2587 450 co 18.02776 1in 53
3905 30.46 FO 26.75 225 Ve 7.81025 1in 71 14902 2866 SW 2587 450 co 18.02776 1in53
1820 FO 150 Ve 12.3454 | 4902 2866 SW 2587 450 co 18.02776 1in 53
1806 31.36 SW  28.09 450 CO 8485281  1in106 1 2601 29.47 SW 2832 300 CO  32.60588 1in 172
2701 28.07 sw 23.11 525 co 31.90611 1in 55 1 2603 29.5 FO 27.5 150 vC 31.86081 1in 145
1407 27.85 SW  24.16 450 co 61.61169  1in 137 1 2605 FO 100 PP 19.74957
3505 31.06 SW  26.84 1800 co 35.94825  1in 599 ! 2606 FO 100 PP 1.552101
%07 305 PO 265 1% Vo mares 1nue  Lite 0 R % i Vo  oorame OS sheet  SJ4199NW
5802 sw 0 225 Ve 40.80441 1 1920 FO 28.52 225 VC  24.37537 1in 36 N mber'
4602 31.47 FO 28.28 150 Ve 32.2106 1in 119 15705  29.15 FO 26.63 150 PVC  39.67769 1in 159 u .
4611 FO 100 PE 20.19467 ' 5706 29.8 FO 26.38 150 PVC  57.84915 1in 46
4611 FO 100 PE 20.19467 1 5706 29.8 FO 26.38 150 PVC  57.84915 1in 46 Scale: 1 :1 250 Date: 26/07/2020
0004 31.38 sw 29.11 675 CO 4801041  1in400 | 5716 FO 100 Ve 5.530885
0004 31.38 sw 29.11 675 CO 4801041  1in400 1 5716 FO 100 vC 5.530885 .
1404 27.76 FO 24.94 225 Ve 45.80393  1in229 1 5715 FO 100 vC 1.401912 NOdeS. 399
1405 27.95 SW 2422 450 co 11.7047 1in 195 ' 5715 FO 100 vC 1.401912 .
3520 30.57 sw 28.2 450 co 5.322576 1in4 1 5717 FO 100 vC 9.498813 Sheet- 7 Of 9
5012 30.11 sw 28.1 600 CO 4494441  1in562 | 5717 FO 100 vC 9.498813
5012 30.11 sw 28.1 600 CO 4494441  1in562 1 5702 FO 100 vC 17.58364
5012 30.11 sw 28.1 600 CO 4494441  1in562 1 5702 FO 100 vC 17.58364 .
4012 31.16 sw 28.59 225 ¢ 8.485281 1in 849 1 4607 30.31 FO 28.36 150 PVC  55.94927 1in 147 Printed by: Property Searches
5804 sw 0 225 Ve 23.5372
1
5804 sw 0 225 Ve 23.5372 .
2931 31.16 SW 2976 150 Ve 7.071068 1
1
g . . . . . . . . . . . prg . . e g . . 1 Y
The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown. ' SEWER Uﬂlt@d
1
1
1 . [ L
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Flood Zones Map:
new station and car park
Facility at Headbolt Lane, Kirkby

Produced: 18 September 2020
Our Ref: CL183228
NGR: 341289,399800

Key
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% Areas Benefitting from Defences
’ Flood Zone 3

Flood Zone 2

Flood Zone 3 shows the area that could be
affected by flooding:
- from the sea with a 0.5% or greater
chance of happening each year
- or from a river with a 1.0% or greater
chance of happening each year.

Flood Zone 2 shows the extent of an extreme
flood from rivers or the sea with up to 0.1%
chance of occurring each year.

ABDs (Areas Benefiting from Defences) show
the area benefiting from defences during a
0.5% tidal, or 1.0% fluvial flood event.
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J Flood Flow (mss'1) and Level (mAOD) data for a range of annual probability of flooding
¥ Node Point 0.1%+Climate 0.1% 1% +Climate 1% +Climate 1% +Climate 1.0% 4.0%
change (+30%) : Change (+70%) Change (+35%) Change (+30%) ) )
Undefended Undefended Undefended Undefended Undefended Undefended Undefended
Map ID Level Flow Level Flow Level Flow Level Flow Level Flow Level Flow Level Flow
A\ ea01214_KRBY01_3215 22.09 8.89 21.71 6.99 21.69 6.86 21.52 5.82 21.50 5.67 21.23 4.23 21.01 3.08
'y ea01214_KRBY01_3224 22.2 8.86 21.87 6.96 21.85 6.84 21.75 5.80 21.74 5.65 21.58 4.21 2144 3.07 d
ea01214_KRBY01_3262 223 8.7 22.11 6.84 22.10 6.72 22.02 5.71 22.01 5.57 21.90 4.14 21.80 3.02
ea01214_KRBY01_3378 23.55 5.03 23.49 3.90 23.48 3.88 23.43 3.61 2342 3.59 23.34 3.32 23.27 282 ™
ea01214_KRBY01_3435 23.88 7.81 23.82 6.15 23.82 6.08 23.82 5.10 23.82 5.00 23.82 3.79 23.77 278 |
ea01214_KRBY01_3487 2484 5.24 24.63 5.22 24.62 5.24 24.45 4.95 24 .43 4.85 24.28 3.70 24.15 271 ¥
ea01214_KRBY01_3549 25.61 3.04 25.53 3.03 25.52 3.04 2547 3.03 25.45 3.03 25.30 3.04 25.03 263 |
ea01214_KRBY01_3642 25.91 6.6 25.83 5.40 25.83 5.39 25.77 4.53 25.76 4.37 25.68 3.36 25.58 249 ||
Level data in mAOD (metres above ordnance datum). Flow data in m® per second ~
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Fluvial flood levels Map:
new station and car park
Facility at Headbolt Lane, Kirkby

Produced: 18 September 2020
Our Ref: CL183228
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Flood Zone 3 shows the area that could be
affected by flooding:
- from the sea with a 0.5% or greater
chance of happening each year
- or from a river with a 1.0% or greater
chance of happening each year.

Flood Zone 2 shows the extent of an extreme
flood from rivers or the sea with up to 0.1%
chance of occurring each year.

ABDs (Areas Benefiting from Defences) show
the area benefiting from defences during a
0.5% tidal, or 1.0% fluvial flood event.
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% b Fluvial 1% AEP Undefended = 24.27 mAOD é‘i Fluvial 1% AEP Undefended = 25.34 mAOD :
'dD % Fluvial 1% AEP Undefended + 30%CC = 24.41 mAOD %X Fluvial 1% AEP Undefended + 30%CC = 25.47 mAOD [§
7 AN Cluvial 1% AEP Undefended + 35%CC = 24.41 mAOD Wl Fluvial 1% AEP Undefended + 35%CC = 2549 mAOD  \GAY
o\ Fluvial 1% AEE Undefended + 70%CG = 2458 mAGD g Fluvial 1% AEP Undefended + 70%CC = 25.54 mAOD \\g§
- TPINNS, Fovial 0-1% AEP Undefended = 24.60 mAOD yfq Fluvial 0.1% AEP Undefended = 25.54 mAOD
\1‘\ é:*t Fluvial 0.1% AEP Undefended + 30%CC = 24.81 mAOD ;@4 Fluvial 0.1% AEP Undefended + 30%CC = 25.64 mAOD .“
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W Fluvial 1% AEP Undefended + 30%CC = 21.74 mAOD
\ Fluvial 1% AEP Undefended + 35%CC = 21.76 mAOD
Fluvial 1% AEP Undefended + 70%CC = 21.85 mAOD
A Fluvial 0.1% AEP Undefended = 21.88 mAOD
N Fluvial 0.1% AEP Undefended + 30%CC = 22.20 mAOD 2] gel:] el
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Fluvial 1% AEP Undefended = No data
Fluvial 1% AEP Undefended + 30%CC = 29.39 mAOD
Fluvial 1% AEP Undefended + 35%CC = 29.39 mAOD
Fluvial 1% AEP Undefended + 70%CC = 29.40 mAOD s
4 Fluvial 0.1% AEP Undefended = 29.40 mAOD 7
P Fluvial 0.1% AEP Undefended + 30%CC = 29.43 mAOD “

T ' <\ A NS LS T AN
Fluvial 1% AEP Undefended + 30%CC = 23.33 mAOD ’ 3 \“‘7‘2& . .‘w.\,ﬁ

Y,
Fluvial 1% AEP Undefended + 35%CC = 23.33 mAOD J - E '..g,
Fluvial 1% AEP Undefended + 70%CC = 23.38 mAOD Y
Fluvial 0.1% AEP Undefended = 23.38 mAOD . l '
Fluvial 0.1% AEP Undefended + 30%CC = 23.46 mAOD
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llevel data given in mAOD (metres above ordnance datum)
AEP = Annual Exceedance Probability

Data taken from Upper Alt Tributaries 2017
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Fluvial flood levels Map:
new station and car park
Facility at Headbolt Lane, Kirkby

Produced: 18 September 2020
Our Ref: CL183228
NGR: 341289,399800

aX="4
Fluvial 0.1% AEP Undefended + 30%
Climate Change (largest extent)

mAOD

E— Low : 22

Flood Zone 3 shows the area that could be
affected by flooding:
- from the sea with a 0.5% or greater
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Richard Scrivener

From: Barry, Maria <Maria.Barry@knowsley.gov.uk>

Sent: 15 September 2020 11:37

To: Liam Bromiley

Subject: [External] RE: External Mail: FW: Headbolt Lane Station, Kirkby

Attachments: FW: Headbolt Lane - Flooding Advice - 29.7.20; RE: Headbolt Lane - Flooding

Advice - 29.7.20

Hi Liam

Please see attached emails with Kevin McKeown’s comments on drainage/flooding for this scheme. We have no
further information on historic flooding.

As discussed yesterday, Kevin has previously advised that a minimum 5l/s discharge rate would be required.

Regards

Maria Barry

Lead Engineer

MDT & DC

Highways and Transportation

Tel: (0151)- 443 2349 Mob: 07384 900841
Email: maria.barry@knowsley.gov.uk
Knowsley Council | Yorkon Buildings | Archway Road | Huyton | L36 9YU

From: Liam Bromiley <Liam.Bromiley@arup.com>

Sent: 10 September 2020 15:25

To: Lead Local Flood Authority <LLFA@knowsley.gov.uk>

Cc: McKeown, Kevin <Kevin.McKeown@knowsley.gov.uk>; Barry, Maria <Maria.Barry@knowsley.gov.uk>
Subject: External Mail: FW: Headbolt Lane Station, Kirkby

CAUTION: This email originated from an external source. If you suspect a potential phishing email, report it via the IT Self
Service Portal which can be found within the Quick Links section on Bertha

Good Afternoon,
Could I please chase up the progress on the below request?

In particular would you please be able to advise where I can obtain the historic flooding data for the
location?

Many thanks,
Liam

From: Liam Bromiley

Sent: 07 September 2020 16:54

To: LLFA@knowsley.gov.uk

Cc: maria.barry@knowsley.gov.uk; Gregory Courtney <gregory.courtney@arup.com>; Richard Scrivener

1




<Richard.Scrivener@arup.com>; Kevin.McKeown@knowsley.gov.uk
Subject: Headbolt Lane Station, Kirkby

Good afternoon,

I am working on the drainage design for the Headbolt Lane Station development, which I believe you have
recently discussed with my colleagues Richard Scrivener and Gregory Courtney?

They mention that you agreed to a minimum discharge of 5 1/s, if so could I please have confirmation of it
in writing?

Addistionally, I am interested in obtaining information regarding the historic flooding and existing highway
drainage at the location. Would you have a relevant contact within the council who could provide this
information?

Many thanks,
Liam

Liam Bromiley
Civil Engineer | Infrastructure, Transport and Cities
MEng GMICE

Arup

9" Floor, 3 St Paul’s Place, Norfolk Street, Sheffield, S1 2JE United Kingdom
t: +44 114 283 3767 x:43767

WWWw.arup.com

Follow @ArupUKMEA
Follow @ArupGroup

Electronic mail messages entering and leaving Arup business systems are scanned for viruses and acceptability of
content.

This e-mail and any attachments are confidential. It may contain privileged information and is intended for the
named recipient(s) only. It must not be distributed without consent. If you are not one of the intended recipients,
please notify the sender immediately and do not disclose, distribute, or retain this email or any part of it and do not
take any action based on it.

Unless expressly stated, opinions in this email are those of the individual sender, and not of Knowsley MBC. Legally
binding obligations can only be created for, or be entered into on behalf of, Knowsley MBC by duly authorised
officers or representatives.

Knowsley MBC excludes any liability whatsoever for any offence caused, any direct or consequential loss arising
from the use, or reliance on, this e-mail or its contents. We believe but do not warrant that this e-mail and any
attachments are virus free. You must therefore take full responsibility for virus checking and no responsibility is
accepted for loss or damage arising from viruses or changes made to this message after it was sent. Knowsley MBC
reserves the right to monitor and/or record all e-mail communications through its network in accordance with
relevant legislation.
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Richard Scrivener

From: Liam Bromiley

Sent: 13 November 2020 17:05

To: EIRREQUEST@UUPLC.CO.UK

Subject: FW: [External] Query reference: 567456
Attachments: 259202003885.msg

Good Evening,

Could you please provide an update regarding the progress of the below query?
Thanks,

Liam

From: Liam Bromiley

Sent: 16 October 2020 09:53

To: EIRREQUEST@UUPLC.CO.UK

Subject: FW: [External] Query reference: 567456 [Filed 16 Oct 2020 09:53]

Good Morning,

I am putting together a flood risk assessment for a proposed development in Knowsley, Merseyside.
Therefore I am interested in knowing if United Utilities have any records of historic flooding at the site?

The approximate grid reference for the site is: E 341319, N 399806
Many thanks,

Liam



From: no-reply@uuplc.co.uk <no-reply@uuplc.co.uk>
Sent: 25 September 2020 16:46

To: Liam Bromiley <Liam.Bromiley@arup.com>
Subject: [External] Query reference: 567456

Dear Liam Bromiley,

Query Reference: UUPS-QRY-567456

Query Text: | am putting together a flood risk assessment for a proposed development in Knowsley, Merseyside.
Therefore | am interested in knowing if United Utilities have any records of historic flooding at the site?

Query Response: Thank you for your email. Please see below an email address where you can request flooding
information. EIRREQUEST@UUPLC.CO.UK

Kind regards,
The Property Searches team

EMGateway3.uuplc.co.uk made the following annotations

The information contained in this e-mail is intended only

for the individual to whom it is addressed. It may contain
legally privileged or confidential information or otherwise

be exempt from disclosure. If you have received this Message
in error or there are any problems, please notify the sender
immediately and delete the message from your computer. You
must not use, disclose, copy or alter this message for any
unauthorised purpose. Neither United Utilities Group PLC nor
any of its subsidiaries will be liable for any direct, special,
indirect or consequential damages as a result of any virus being
passed on, or arising from the alteration of the contents of
this message by a third party.

United Utilities Group PLC, Haweswater House, Lingley Mere
Business Park, Lingley Green Avenue, Great Sankey,
Warrington, WAS 3LP

Registered in England and Wales. Registered No 6559020

www.unitedutilities.com
www.unitedutilities.com/subsidiaries
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P01.3
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Headbolt Lane junction drainage to be
independent from site drainage network

Legend/Notes

1. Do not scale from this drawing.

2. All dimensions are in metres unless stated otherwise.

3. All levels are in metres above Ordnance Datum.

4. Attenuation volumes are based on Microdrainage Quick Storage
5.

6.

Estimates.

Proposed discharge rates are as agreed with Knowsley MBC.
Surface collection features (gullies, linear drains, etc.) to be
confirmed at detailed design.

. Proposals subject to approval from the Lead Local Flood Authority

~

and Environment Agency.

8. Road gullies are to be trapped as part of pollution prevention.
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This pro-formais a requirement of the Planning Validation Checklist. You must complete all white boxes in full and submit this pro-forma along with your supporting
evidence to the Local Planning Authority for any application which seeks planning permission for major development (as defined in section 2 of Statutory Instrument 2015
No. 595).

This pro-forma supports developers and regulators in summarising and confirming how surface water from a development will be managed sustainably under current and
future conditions. It should be completed in conjunction with the Council’s ‘Completing your Pro Forma’ document and your sustainable drainage system should be designed
in accordance with CIRIA The SuDS Manual C753.

The pro-forma follows Policy CS24 of Knowsley MBC’s Local Plan, National Planning Policy Framework, House of Commons Written Statement (HWSW 161) on
SuDS, Planning Practice Guidance and Defra’s Non-Statutory Technical Standards for Sustainable Drainage Systems. It is supported by the Defra/EA Guidance on Rainfall
Runoff Management and can be completed using freely available tools such as Tools for Sustainable Drainage Systems or approved Industry Standard surface water
management design software. The Council’s Sustainable Drainage & Surface Water Management Technical Guidance document also provides further information.

Section 1: Development Details

Development Name Headbolt Lane New Station
Development Address (including postcode) Headbolt Lane, Knowsley, Merseyside (L33 1WD neares?) I(Tflaar\l/g:g %Igppllcatlon REIDTENEE N / A
: Expected lifetime of development
D | t Grid Ref Northlngs 399806 (years) 120
evelopment Lorid Reterence Easti Have you submitted a Flood Risk Y No []
astings 341319 Assessment? es °
Total Development Site Area (Ha) 50 Outline
Site area served by proposed drainage
system (excluding open space) (Ha)* 2 12 Sl U
Is your surface water drainage system designed to a (tick all that apply): Type of Hybrid
Greenfield Standard PIar_min_g
e Site is undeveloped and a new drainage system will be installed; OR 0 Application SeeErEd] VETERS
e Site is already developed and a new surface water drainage system will be ()

installed to serve the new development.

Previously Developed Standard

e Site is already developed and the entirety of the existing surface water drainage
system will be used to serve the new development.
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http://www.legislation.gov.uk/uksi/2015/595/made
http://www.legislation.gov.uk/uksi/2015/595/made
http://www.susdrain.org/resources/SuDS_Manual.html
https://localplanmaps.knowsley.gov.uk/documents/knowsley-local-plan-adopted-core-strategy.pdf
https://www.gov.uk/guidance/national-planning-policy-framework/10-meeting-the-challenge-of-climate-change-flooding-and-coastal-change
http://www.parliament.uk/documents/commons-vote-office/December%202014/18%20December/6.%20DCLG-sustainable-drainage-systems.pdf
http://www.parliament.uk/documents/commons-vote-office/December%202014/18%20December/6.%20DCLG-sustainable-drainage-systems.pdf
https://www.gov.uk/guidance/flood-risk-and-coastal-change
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/415773/sustainable-drainage-technical-standards.pdf
https://www.gov.uk/government/publications/rainfall-runoff-management-for-developments
https://www.gov.uk/government/publications/rainfall-runoff-management-for-developments
http://www.uksuds.com/
http://www.knowsley.gov.uk/knowsleycouncil/media/Documents/knowsley-mbc-sustainable-drainage-and-surface-water-management-guidance-for-developers-august-16.pdf

Section 2: Impermeable Area and Existing Drainage For outline or reserved matters applications, go to Section 3

Existing Proposed Difference : :
Evidence Checklist
(E) (P) (P-E)
Impermeable Area (Ha) O 2 12 2 12 B Plans showing development layout of site with existing and proposed
P . . impermeable areas.
St . . Plans showing current and proposed locations of sustainable drainage
ate Drainage Method N/A Discharge to watercourse N/A L] system

Plans showing existing layout to include:
o Watercourses, open or culverted
Water bodies — ponds, swales etc.
Sewers, including manholes
Highway drains, include manholes
Soakaways, filter drains

Are there existing sewers, watercourses, water bodies, highway
drains, soakaways or filter drains on the site?

Yes = No [0 ||[]

Section 3: Surface Water Discharge Hierarchy — Planning Practice Guidance
Surface Water Discharge Method Proposed? If YES - Evidence Checklist If NO - Evidence Checklist
Completed Infiltration Checklist from CIRIA The Geotechnical Survey, including Soil
SuDS Manual C753 Appendix B Permeability Testing stating Percolation
. . An editabl ion of this form i ilabl SusDrai Coefficient, in accordance with BRE 365
1. |nf||trat|0n to ground YeS NO D D ne_|ta e version of this form is available on SusDrain
website. AND
Statement providing justification in your
Sustainable Drainage Strategy
Watercourse and/or Water Body Survey Report Plan showing nearby watercourses and water
2. Discharge to watercourse or bodies
surface water body Yes No LI ||[] AND
(Main River or Ordinary) Statement providing justification in your
Sustainable Drainage Strategy
3. Discharge to surface water Water and Sewerage Company written agreement Plan showing nearby sewers
sewer Yes L] No mi for the Right to Connect. = AND
Sustainable Drainage Strategy
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http://www.susdrain.org/resources/SuDS_Manual.html
http://www.susdrain.org/resources/SuDS_Manual.html

Section 4: Calculate Peak Discharge Rates — Technical Standards S2 and S3 (unless S1 applies)

Proposed
Greenfield Rate
isti I/
Rainfall Event EX'St('lr;g) Rate Rate Browrsﬁjt)j iz Evidence Checklist
(I/s) must reduce
discharge rates
by 50% . : . .

Qbar 1.64(N)/3.25 (S) | 1.64(N)/3.25(S) 5(N)/5(S) MicroDrainage (or equivalent) calculations
1:1 Year Event 1.42(N)/2.83(S) | 1.42(N)/2.83(S) | 5(N)/5(S) ]
1:30 Year Event 2.78(N)/5.53(S) | 2.78(N)/5.53(S) | 5(N)/5.53(S)
1:100 Year Event 3.41(N)/6.76(S) | 3.41(N)/6.76(S) | 5(N)/6.76(S)

Section 5: Calculate Discharge Volume — Technical Standards S4 and S6 (unless S1 applies)

Existing Greenfield Proposed
Rainfall Event Volume Volume Volume Evidence Checklist
(m?) (m?) (m?)
1:100 Year 6 Hour Event TBC TBC TBC MicroDrainage (or equivalent) calculations
Section 6: Infiltration
Site Information v Evidence Checklist
Yes Proposed sustainable drainage plans
Do your sustainable drainage proposals include any infiltration? No [J [
If NO, please move on
to Section 7
You should submit an alternative ‘Plan B’ sustainable drainage design utilising an Yes ‘Plan B’ conceptual sustainable drainage
alternative discharge method if site specific ground conditions are unknown at this stage. plans and statement of approach
This will become the default design in the event infiltration proposals are not feasible upon No [J ]
site specific ground investigation.
Have you submitted an alternative ‘Plan B’ sustainable drainage design?
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Section 7: Storage — Technical Standards S7, S8 and S9

Storage Details Details Evidence Checklist
. State / in MicroDrai
State climate change allowance used (%) 40 0 R
: 3 . . Drainage plans showing location of
State storage volume provided (m~) (excluding non-void spaces ) 900m3 (Northern catchment)/800m3 =77 | attenuation and allflow controldevices and
(Southern catchment) any supporting calculations

Must include an allowance for climate change and urban creep.

Plans showing size and location of storage

Summarise how storage will be provided for 1:30 year event
and supporting calculations

) 2 attenuation tanks, a 900m3 tank for
on site.

the southern catchment and a 800m3 for | |[]
Storage must be designed to ensure that at no flooding occurs onsite ina 1 in 30 |the southern catchment
year event except in designed areas and no flooding occurs offsite in a 1 in 100
year (+ climate change allowance) event.

Summarise how storage will be provided for 1:100 year (+
climate change) 6 hour event on site.

. Plans showing size and location of storage
2 attenuation tanks, a 900m3 tank for and supporting calculations
the northern catchment and a 800m3 for
Where storage above the 1:30 year rainfall event is provided in designated areas |the southern catchment ]
designed to accommodate excess surface water volumes, plans showing

storage locations and surface water depths and supported by MicroDrainage (or

equivalent) calculations.

Section 8: Operation and Maintenance — Technical Standard S12 and HCWS161

Consideration Select ALL that apply (v) Evidence Checklist
State how ALL components of the Statement provided within your Sustainable
sustainable drainage system will be Sustainable drainage features are at g Drainage Strategy
maintained for the design life of the property level

development.
Sustainable drainage system to be adopted

by Water and Sewerage Company through a [
Section 104 agreement (Water Industry Act 1991)

Applicant to secure maintenance of
sustainable drainage features by entering

into a Section 106 agreement (Town and
Country Planning Act 1990)
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Declaration and Submission

This pro-forma has been completed using evidence from information which has been submitted with my planning application.

The information submitted in the Sustainable Drainage Strategy and site-specific Flood Risk Assessment (FRA), where submitted, is proportionate to the site
conditions, flood risks and magnitude of development and | agree that this information can be used as evidence to this sustainable drainage approach.

Submitter Details

Peace Madzoke Email Address richard.scrivener@arup.com
Form completed by
Daytime Telephone |0113 237 3750
Richard Scrivener Accreditation(s) Chartered Civil Engineer
Form signed off by g”u%?frication(s) of |MEng CEng MICE FIHE MCIHT
Signatory
Date (dd/mmiyyyy) | 12/08/2021 Company Ove Arup & Partners Ltd
Client Details
Name Tom Highton Company Buckingham Group Contracting Limited

<4

Knowsley Council





