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Eastlands Car Park — Flood Risk Assessment

1 Introduction

1.1 General

Arcadis Consulting (UK) Limited (“Arcadis”) has been instructed by Jaguar Land Rover Limited (“the Client”)
to update the previous Flood Risk Assessment (FRA) prepared in March 2016 (Arcadis document reference:
031-UA008628-WEN-02) as it is understood that the Client intends to apply for an extension of the existing
temporary planning permission, addressed in the previous FRA, for another three years.

This report revisits the findings of the previous FRA with respect to the provision of extended and temporary
parking within the plant boundary in the area known as Eastlands.

1.2 Description of Development

In 2016, planning approval was granted for the creation of 1,589 temporary parking spaces on and around
the existing Eastlands car park (shown in the images below). This was inclusive of the existing 304 spaces
already on the site and was intended to free up other areas of the site for future development associated with
increased market demands. The proposals included the replacement of the existing Eastlands car park and
surrounding land within the fence-line with hard-standing marked with parking spaces. The surrounding
areas were largely topsoil-stripped and cleared in the past. The proposals also included the redevelopment
of an area of scrubland which would also need to be cleared and replaced with a temporary surfacing.

An indicative plan of the 2016 proposals is presented in Images 1-1 and 1-2 below, indicating two distinct car
parking areas, in the north and south respectively (collectively termed “the application site” hereafter):

Image 1 Identification of proposed Eastlands car park within Jaguar Land Rover Halewood
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Image 2 Indicative layout of proposed Eastlands car park

It is understood that, following the original planning approval in 2016, the proposed were partially
implemented, with the southern car park built out in its entirety, along with only the southern portion of the
northern car park. The remainder of the northern car park, along the northern edge of the application site,
has not yet been implemented.
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1.3 Scope of Works

A single site assessment of Jaguar Land Rover Halewood has been carried out to inform future planning
applications but this report focusses on the application site. The following tasks have been undertaken as
part of this assessment, which is an update to the original FRA (031-UA008628-WEN-02):

1. Review existing data (e.g. Strategic Flood Risk Assessment, Preliminary Flood Risk
Assessment, EA flood risk mapping)

2. Qualitative assessment of flood risk from all sources

3. ldentify key flood risk constraints and management strategies

4. Update the FRA report to address any specific changes since the original planning approval and
partial construction of the approved proposals.

1.4 Terminology

Flood risk is a product of both the likelihood and consequence of flooding. Throughout this report, flood
events are defined according to their likelihood of occurrence. Floods are described according to an ‘annual
chance’, meaning the chance of a particular flood occurring in any one year. This is directly linked to the
probability of a flood. For example, a flood with an annual chance of 1 in 100 (a 1 in 100 chance of occurring
in any one year), has an annual exceedance probability (AEP) of 1%.
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2 Background
2.1 Site Location

The Jaguar Land Rover Plant is located in Halewood, Merseyside, as illustrated in Figure 2-1. Within the
plant, the application site is located towards the eastern boundary, as previously shown in Image 1.
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Figure 2-1: Location of Jaguar Land Rover Halewood (Contains OS data © Crown copyright and database right 2019)

2.2 Site Description

The site is bounded by East Road to the west and an access road to the south. Prior to development of the
temporary car park under the 2016 planning approval, the site comprised trees, spoil mounds, wire mesh
fencing, scrub, concrete, grass, gravel, overgrown areas and a waterlogged area to the east of the centre of
the site.

2.3 Topographic Survey

A topographic survey was undertaken by MSurveys (Ref.3) in February 2016. Pre-development ground
levels across the site varied from 20.41 metres Above Ordnance Datum (mMAQOD) to 24.02mAOD, with the
highest elevation in the north, at the top of the spoil heaps. The topography survey is included in Appendix A.

2.4 Historical Flooding Information

The Preliminary Flood Risk Assessment (PFRA) prepared by Knowsley Council (Ref.4) was consulted to
seek any evidence of historic flooding at the application site or wider plant. Figure 4-1 in the PFRA shows
that surface water flooding has previously occurred in the residential areas to the north of the site but not
occurred on site. In 2011, a storm with an estimated annual chance of 1% caused internal flooding of 12
residential properties and 3 non-residential properties across the borough, with no evidence to suggest that
the application site or wider plant was affected. Data from 2008, provided by United Utilities to inform the
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PFRA, records 12 surface water flooding incidents caused by lack of capacity in the sewer network, however
none of these events occurred in Halewood and there is no evidence that the site or wider plant has been
affected by flooding from sewers.

The Level 2 Strategic Flood Risk Assessment (SFRA; Ref.5) discusses flood risk from the Ditton Brook.
Similarly, the Local Flood Risk Management Strategy (LFRMS) (Ref. 6) details the Environment Agency (EA)
Flood Warning Areas for Knowsley in Appendix 2; Ditton Brook at Halewood is identified as a Flood Warning
Area affecting 96 properties. However, as illustrated in Figure 2-1, this watercourse is approximately 1.9km
(and is downslope) from the application site and hence there are no associated records of flooding
associated with the application site or wider plant. The SFRA report states that groundwater flooding is
considered a potential source of flooding in some locations in the borough.

During preparation of the previous FRA, Knowsley Council were contacted, in their role as lead Local Flood
Authority (LLFA), regarding flood risk to the site from local sources. No response was received at the time.
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3 National Planning Policy Framework

3.1 Overview

The NPPF, 2019 (Ref.1) and its accompanying Planning Practice Guidance, 2019 (Ref.7) sets out
Government planning policy for England. The principle aim of the NPPF is to achieve sustainable
development. This includes ensuring that flood risk is taken into account at all stages of the planning
process, avoiding inappropriate development in areas at risk of flooding and directing development away
from those areas where risks are highest. Where development is necessary in areas at risk of flooding, the
NPPF aims to ensure that it is safe, without increasing flood risk elsewhere.

A site-specific FRA is required for proposals of 1 ha or greater in Flood Zone 1; all proposals for new
development (including minor development and change of use) in Flood Zones 2 and 3, or in an area within
Flood Zone 1 which has critical drainage problems (as notified to the local planning authority by the EA); and
where proposed development or a change of use to a more vulnerable class may be subject to other sources
of flooding. The FRA should identify and assess the risks of all forms of flooding to and from the
development and demonstrate how these flood risks will be managed so that the development remains safe
throughout its lifetime, taking climate change into account.

Early adoption of, and adherence to, the principles set out in the NPPF and its Technical Guidance, with
respect to flood risk, can ensure that detailed designs and plans for developments take due account of the
importance of flood risk and the need for appropriate mitigation, if required.

3.2 The Sequential and Exception Tests

The NPPF identifies four Flood Zone classifications, detailed in Table 3-1

Corresponding Annual Chance of

" . .
Flood Zone Annual Probability of Flooding (%) Flooding (1 in x Years)
1. Low Probability Fluvial and Tidal <0.1% <1in 1,000
Fluvial 0.1-1.0% Between 1 in 100 and 1 in 1,000
2. Medium Probability
Tidal 0.1-0.5% Between 1 in 200 and 1 in 1,000
Fluvial > 0.1% >1in 100
3a. High Probability
Tidal > 0.5% >1in 200

Fluvial and Tidal > 5.0%

* Starting point for consideration. LPAs
should identify Functional Floodplain, which
should not be defined solely by rigid
probability parameters

Table 3-1: Flood Zones (Planning Practice Guidance — Flood risk and coastal change, Table 1)

3b. The Functional Floodplain >1in 20

The NPPF specifies that the suitability of all new development in relation to flood risk should be assessed by
applying the Sequential Test. This test should be used to demonstrate that there are no reasonably available
sites in areas with a lower probability of flooding that would be appropriate to the type of development
proposed. The NPPF provides guidance on the suitability of each land use classification in relation to each of
the Flood Zones as summarised in Table 3-2.
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Flood Zone Essential Water Highly More Less
Infrastructure Compatible Vulnerable Vulnerable Vulnerable
Zone 1 v v v v y
Zone 2 v v Exception Test L, .
required

Zone 3a Exceptl(_)n Test v . Excepthn Test v
required required

Zone 3b Excepthn Test v « N .
required

Key:

v Development is appropriate
% Development should not be permitted

Table 3-2: Flood Risk Vulnerability Classification (Planning Practice Guidance — Flood risk and coastal change, Table 3)

3.3 Knowsley Council Strategic Flood Risk Assessments

SFRAs are intended to guide development decisions and allow Local Planning Authorities (LPA) to apply the
NPPF Sequential Test. A Level 1 SFRA (Ref.8) was completed by Atkins in 2009, it is a hybrid Level 1
assessment at Borough level for both Knowsley Council and Sefton Council. A Level 2 SFRA for Knowsley
Council, was completed by Capita Symonds in 2012 (Ref.5). The specific objectives for an SFRA are as
follows, taken from the Level 1 SFRA:

e Provide sufficient data and information to enable the LPA to apply the Sequential Test to land use
allocations and, where necessary, the Exception Test.

e Enable the LPA to prepare appropriate policies for the management of flood risk within the Local
Development Documents (LDDs)

¢ Inform the Sustainability Appraisal so that flood risk is taken into account when considering options
and preparing strategic land use policies

e Identify the need for site specific FRAs in particular locations along with the level of detail required
in these areas; and

e Enable LPAs to determine the acceptability of flood risk in relation to emergency planning capability.

3.4 Flood Zone Classification

The EA ‘Flood Map for Planning (Rivers and Sea)’ (Ref.2) shows that the application site is located in Flood
Zone 1 (land assessed as having less than 1 in 1,000 annual probability of river or sea flooding (<0.1%)).

3.5 Application of the Sequential and Exception Tests

The development proposals are classified as ‘less vulnerable’ within the NPPF and the location, in Flood
Zone 1, meets with the aims of the Sequential Test. The application site is therefore appropriate for the
proposed development on flood risk grounds, passing the Sequential Test. Application of the
Exception Test is not required.

3.6 Need for an FRA

NPPF states that development of less vulnerable land use is appropriate in Flood Zone 1. However, all
applications for development proposals on sites of 1 hectare or above in Flood Zone 1 should be
accompanied by an FRA. The remainder of this report provides a qualitative assessment of the flood risk to
the application site from all potential sources.
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4 Potential Sources of Flooding
4.1 Overview

In line with best practice, this section of the FRA considers flood risk from the range of possible sources
listed in Table 4-1.

Floodwater originating from a nearby watercourse when
1. Flooding from Rivers (Fluvial) the amount of water exceeds the channel capacity of that
watercourse

2. Flooding from the Sea (Coastal) High t_|de§, storm surges anc_i wave action, often acting in
combination, flooding low-lying coastal land

3. Flooding from Groundwater Flooding caused W_hen groundwate_r levels rise above
ground level following prolonged rainfall

Flooding caused by intense rainfall exceeding the

4. Flooding from Land (Surface Water) available infiltration and/or drainage capacity of the

ground

Flooding originating from surface water, foul or combined

5. Flooding from Sewers drainage systems, typically caused by limited capacity or
blockages

6. Flooding from Reservoirs, Canals and other Atrtificial Failure of infrastructure that retains or transmits water or

Sources controls its flow

Table 4-1: Sources of Flooding

4.2 Fluvial

The Flood Map for Planning (Rivers and Sea) shows that the application site is in Flood Zone 1 and is
therefore at ‘low probability’, in planning terms, of fluvial flooding from rivers equivalent to an annual chance
of flooding less than 1 in 1,000 (0.1%).

The Flood Map for Planning (Rivers and Sea) does not typically illustrate fluvial flood risk from ordinary
watercourses and, as illustrated in Figure 2-1, the Ram’s Brook is located in close proximity to the application
site and ultimately receives drainage from the application site and surrounds. Flood risk from this source is
minor given that the topography is such that any out of bank flows from the Brook would travel to the south
east away from the application site, which is upslope of the watercourse.

The site is therefore considered to be at very low risk of fluvial flooding.

4.3 Coastal

The application site and wider plant are at a minimum distance from the coast/River Mersey estuary of
approximately 1.5km. The topographic survey shows that ground levels across the applicaiton site vary from
20.41mAOD to 24.02mAOD such that it is sufficiently elevated so as not to be at elevated risk of coastal
flooding.

The site is therefore considered to be at very low risk of coastal flooding.
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4.4 Groundwater

Groundwater flooding occurs when water originating in aquifers reaches the surface, typically as a result of
high groundwater levels caused by prolonged rainfall, obstructions to groundwater flow or rebound of
previously depressed groundwater levels.

With reference to public data provided by the British Geological Survey (BGS) Geology of Britain Viewer
(Ref.10) the bedrock geology underlying the development site consists of the Kinnerton Sandstone
Formation — Sandstone. Superficial deposits of Till, Devensian — Diamicton (i.e. glacial till) are also recorded.
The Kinnerton Sandstone formation is a fine to medium grained and pebble free sandstone, it has a high
porosity and the ability to store groundwater (Ref.11).

The bedrock is classified by the EA as a Principal Aquifer, while the superficial deposits are classified as a
Secondary (undifferentiated) Aquifer. Principal Aquifers provide a high level of water storage which could
result in the potential for groundwater flooding, if not overlain by less permeable superficial deposits or land
cover. Secondary (undifferentiated) Aquifers were previously designated both minor and non-aquifer, which
do not provide for groundwater storage and therefore typically act to prevent upward movement of
groundwater from the bedrock.

The 1:250,000 soil map of England and Wales (Ref.12), classify underlying soils as ‘urban not classified’ or
‘Salop’ (711M), which is described as reddish till, made up of fine loamy soils over clayey soils prone to slight
seasonal waterlogging.

The PFRA provides indicative mapping that shows areas susceptible to groundwater flooding within the
borough. The application site is not included within this area. However, a Groundsure report, dating to
January 2016 (Ref.13), suggests that there is a potential for groundwater flooding and during the
topographical survey an area of waterlogged ground was noted.

Given the typically cohesive and reasonably impermeable nature of the glacial till mapped across the
application site and surrounds, it is possible that any water logging was caused by local retention of rainfall
within low-lying areas, rather than groundwater rising to the surface.

Overall, it is considered that the site has a potential risk of localised groundwater flooding. However,
the application site’s proposed use as a car park limits the vulnerability of the development to
shallow depths of flooding from groundwater. This is because the largely impermeable land cover
would limit the potential for groundwater to rise to the ground surface, while at the same time
installed drainage systems would act to provide a pathway for shallow surface flows to drain below
ground.

45 Surface Water

Flooding from the land (often known as surface water flooding) occurs when extreme rainfall exceeds the
infiltration or drainage capacity of the ground surface. This form of flooding can pose both a flood risk to a
site, from surface water runoff from off-site area, and an increased flood risk to adjacent sites, where
proposed development affects the existing rainfall runoff regime.

The EA Risk of Flooding from Surface Water map (Ref.2) shows that the majority of the application site has a
very low risk of surface water flooding, equivalent to an annual chance less than 1 in 1,000 (0.1%). In the
west and east of the site, some areas are shown to experience localised flooding in a low and medium
likelihood surface water flood event, with an annual chance of 1 in 1,000 (0.1%) and 1 in 100 (1%)
respectively. While areas at risk in a high likelihood surface water flood event, with an annual chance of 1 in
30 (3.3%) are restricted to small areas to the east and west of the application site.

The Knowsley and Sefton SFRA documents surface water flooding from council records, with the closest
area to the development site experiencing surface water flooding issues being located to the north east, near
Higher Road.

Overall, surface water flooding is not considered to pose an onerous risk to the application site, but
the redevelopment of the site, since it results in an increase in impermeable land cover, has the
potential to impact on existing runoff rates and volumes. A suitable surface water drainage system
is therefore required to manage this source, as discussed further in Section 5.
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46 Sewers

The Preliminary Flood Risk Assessment (Ref.4) shows a table of historic surface water flooding and
combined sewers that have been identified to be hydraulically inadequate. Halewood as an area is not
mentioned in the table and there is no evidence to suggest that the site has a history of being affected by
sewer flooding.

This absence of flood history, along with previously undeveloped nature of the application site means it is
therefore considered to be at very low risk of sewer flooding.

4.7 Reservoirs, Canals and other Artificial Sources

The EA Risk of Flooding from Reservoirs Map shows the maximum potential flood extent, in the event that all
reservoirs with a capacity of over 25,000 cubic metres were to fail and release the water they hold. The map
shows that the development site would not experience flooding in this scenario.

There are no canals in the vicinity of the site that could pose a risk to the site should they breach or overtop.

The application site therefore has a very low risk of flooding of reservoirs, canals and other artificial
sources.

10
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5 Approach to Surface Water Management

A Drainage Strategy was prepared, at the time of the original submission, to address local and national
requirements with respect to the management of surface water post-development of the proposed car
parking areas. The drainage strategy proposed that surface water runoff from the car parking areas would
drain into gulleys with a distribution tank connected to the gulley outlets. This would allow the water to
permeate through a clean stone blanket under the parking areas, lined with an impermeable membrane to
prevent leaching of contaminants if ground contamination was found to be present, or in the absence of
ground contamination allowed to infiltrate to ground. The strategy assumed, on account of the reasonably
impermeable nature of glacial till mapped as underlying the application site, that an outlet would be provided
between the clean stone blanket and the existing private surface water sewer in the wider plant to the west
of the application site. It was envisaged that this connection would have been restricted to greenfield runoff
rates using a flow control device such as a Hydrobrake.

It is understood that, as part of construction of the proposed car parking areas following the original planning
approval, an alternative strategy was instead adopted, taking account of conditions encountered on site
alongside other constraints. The Client has provided an as-built drawing (attached as Appendix B)
illustrating that drainage from the southern car park is now achieved via a network of French Drains installed
in a linear manner between parking bays. These drains run from north to south and, instead of connecting to
the existing sewer to the west, discharge via a longer length of French Drain to open ground south-east of
the application site.

It is assumed that the installed French Drains consist of suitable aggregate infill containing a perforated pipe,
such that attenuation volume is provided below-ground to accommodate extreme rainfall, while infiltration to
ground is ultimately provided. On this basis, the impact of the proposed development on wider surface water
runoff rates (e.g. sewers/watercourses) should be minimised. Quantitative review of the as-built surface
water drainage system has not been undertaken by Arcadis to support this FRA and no information is
available as to the drainage provision in the (partially built out) northern car park.

11
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6

1.

12

Summary

This FRA has been prepared to support an extension of the existing temporary planning permission for
car parking on the land in the eastern part of the Jaguar Land Rover plant in Halewood, Knowsley.

. The application site comprises the Eastland’s car park, partially built-out following the original planning

approval and formerly covered in grass, shrubs and trees.

. The application site is located entirely within Flood Zone 1 on the Flood Map for Planning (Rivers and

Sea), indicating a very low risk of flooding from rivers and sea.

. The application site is also considered to be generally at low risk of flooding from coastal, surface water,

sewers and artificial sources.

. The application site is shown on some regional mapping to be at potential risk from localised groundwater

flooding, but there is limited evidence for a widespread risk and the low vulnerability of the application
site’s use as a car park means this source of flooding is not considered to pose an onerous risk.

. A Drainage Strategy was previously prepared to support the original planning approval. It is understood

that an alternative strategy was ultimately employed upon build out of the car park, on account of ground
conditions and other constraints encountered. An as-built drawing indicates that a network of French
Drains has been used, routing runoff towards open ground in the south, and assume to provide both
attenuation storage and infiltration potential below-ground. It is assumed that this does not result in
increasing rates of runoff to local sewers (located to the west of the application site).
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BORE HOLE BH H
< S3 Road Nail 345493.863 | 384114.939 21.597
GATE =0 TRIAL HOLE ™ S4 Road Nail 345490.706| 383991.776 22111
KERB CHANNEL - FOOTPATH S S5 Road Nail 345362.234 | 383913.452 21.933
ROAD UNKERBED CHANGE IN SURFAGE S6 Road Nail 345191.490 | 383857.598 | 22.112
S7 Hilti Nail 344922.692| 383726.531 23.141
GENERAL PIPE MATERIALS s8 Road Nail 344600.851 383733.315 | 23.764
(ACP) ASSUMED CONNECTION POINT AC ASBESTOS CEMENT : . . .
cow CABLE ON WALL ALK ALKATHENE S9 Road Nail 344321.938| 383722.173 24.450
Ccw COMBINED WATER BK BRICK H
W COMBINE B BRICK o S10 Road Nail 344173.029| 383735.587 | 29.983
EML ELECTROMAGNETIC LOCATOR co CONCRETE S11 Road Nail 343982.470| 383780.562 34.054
EOT END OF TRACE DI DUCTILE IRON H
EO END OF TRA D e DUCTLERON S14 Road Nail 343976.468| 384405.913 | 29.798
FP FOOTPATH MDPE MEDIUM DENSITY PE S15 Road Nail 344173.651| 384427.605 23.647
FW FOUL WATER PE POLYETHYLENE H
GP GATE POST PF PITCH FIBRE S16 Road Na!l 344396.281| 384438.565 23.637
GPR GROUND PENETRATING RADAR PP POLYPROPYLENE S17 Road Nail 344788.728 | 384458.167 23.694
H/P HIGH PRESSURE PVC POLYVINYL CHLORIDE .
e O RS PVeU  LTRARE (v, S18 Road Nail 345164.092| 384444.567 | 28.560
KV KILO VOLT SI SPUN IRON
1P INTERMEDIATE PRESSURE ST STEEL
L/P LOW PRESSURE VvC VITRIFIED CLAY
Lv LOW VOLTAGE DETECTION SURVEY REPORT
M/P MEDIUM PRESSURE FENCES
NDI NO DEPTH INFORMATION B/W BARBED WIRE FENCE _-
NFI NO FURTHER INFORMATION c/B CLOSED BOARDED FENCE GENERAL
NDV NO DUCTS VISIBLE CPL CONCRETE PANEL FENCE This survey was carried out in accordance with PAS 128:2014 (Publicly Available Specification
NPV NO PIPES VISIBLE o] CORRUGATED IRON FENCE 384500 N 384500 N from BSI). After a pre-survey consultation with the client it was agreed to carry out the
Sg\?vM S|§2hg$5viffRVEY BENCHMARK gz‘_P g:/‘iﬁ\fl’:‘&{(z’;‘hg“g detection survey using methodology M?? as per Table 2 of the PAS 128:2014. The survey
P.BOX POST BOX IR IRON RAILINGS boundary has been shown on the drawing; please see linestyle section of the key for
RED REDUNDANT SERVICE L/L LARCH LAP FENCE reference.
R/MAIN RISING MAIN P/R POST AND RAIL FENCE
Rw RETAINING WALL P/W POST AND WIRE FENCE DESKTOP UTILITY REPORT
gyvp gLEEiEECVMAETEP;ATE WM WIRE MESH FENCE Prior to the survey commencing record information was gathered and compiled in a separate
TAC TACTILE PAVING LEVELS desktop utility report. This report should be read in conjunction with the information contained
™w TRADE EFFLUENT WATER in this utility detection survey. Record information was at the time of the survey less than 90
uTL UNABLE TO LOCATE BD BACKDROP LEVEL days old in accordance with the requirements of the PAS 128:2014. For a full list of the
UTR UNABLE TO RAISE BL BASE LEVEL providers searched, records received and the dates the information was obtained, please refer
uTs UNABLE TO SURVEY ct COVER LEVEL to the enclosures page of the desktop utility report
APPARATUS FL FLOOR LEVEL pag p utility report.
IL INVERT LEVEL
ACU AIR CONDITIONING UNIT PT P TRAP LEVEL In addition the client has provided MK Surveys with historical record information. As per PAS
AV AIR VENT RL ROOF LEVEL 128:2014 this record information is classed as historical and must be referenced with extreme
BB BELISHA BEACON SOF SOFFIT LEVEL caution. There is no guarantee of the completeness and accuracy of this information. Site staff
BO BOLLARD WL WATER LEVEL .
provided further local knowledge.
BOL BOLLARD LIGHT LINESTYLE
BS BUS STOP
BT BT INSPECTION COVER INTERNAL METER 4@ DETECTION SURVEY
CATV CABLE TELEVISION POT ENDED SERVICE DRAIN.AGE . . . . . .
CB CONTROL BOX All drainage was lifted with pipe sizes and invert levels recorded. Wherever possible the
cP CATCH PIT SEWER CAPPED RUN —~ 1 chamber sizes have been recorded and positioned on the drawing. All connections from
SEH ggilfr\?ARGIEE(;ANNEL SURVEY ABANDONED ————————#/~ gullies, external rainwater pipes and external soil stacks have been proven wherever possible
EB ELECTRIC CONTROL BOX INTERNAL VALVE >< into mar)holfes and sewer runs _by r_adlo sonde Iocatlon_and/or GPR. Where a _saddle
EP ELECTRIC POLE mma connection is present the position is assumed only until proven otherwise. In instances where
UNKNOWN UNDERGROUND ANOMALY [ess ] . .
ER EARTH ROD £y other detection methods were unsuccessful connections between manholes have been
EEP E:‘J—;E?ENRI?L":LL POINT UNDERGROUND CHAMBERS assumed to be straight and labelled as QB4. All drainage should be cross checked in critical
FH FIRE HYDRANT POST PROCESSING AREA (FROZENLAYER) areas by CCTV survey or verification survey type A.
GR GAS RISER ABOVE GROUND —_— —_— )
GV GAS VALVE (AG) e  Were there any sewers we expected to find but couldn't?
GY GULLY ASSUMED ROUTE —(AR)——— e Is there any conflict between the records and the sewers detected?
IC INSPECTION COVER EMPTY DUCTS (F) e Are there any recommendations for further work?
INT INTERCEPTOR ( )
IT INLET OVERHEAD —(OH)——
KO KERB OUTLET BACK DROP WATER . .
LD LOOP DETECTOR - =" e  Were the different methodologies successful or not?
LH LAMP HOLE P TRAP H—Qj e Were there any water mains we expected to find but couldn't?
LP LAMP POST /) e Is there any conflict between the records and the water mains detected?
MK MARKER POST / PLATE UTILITY CROSSOVER -
e Are there any recommendations for further work?
MH MANHOLE SURVEY BOUNDARY
i il VERBAL INFORMATION ———— (/| ) ——— GAS
M/WELL MONITORING WELL
oL OUTLET RECORD INFORMATION ———— (R) e Were the different methodologies successful or not?
ou OUTFALL REDUNDANT SERVICE e Were there any gas mains we expected to find but couldn't?
"ng gl(;?;m GROUND %i e Is there any conflict between the records and the gas mains detected?
RISING MAIN i ?
PTS PIPE TO SURFACE e Are there any recommendations for further work?
PU PUMP CCTV SECTION 4 AND 5 FAULTS ARE SHOWN IN RED
RE RODDING EYE ELECTRICITY
RS ROAD SIGN SERVICE TYPE e  Were the different methodologies successful or not?
gz/:vp §¢g“PVégTCEKR PIPE e Were there any electric cables we expected to find but couldn't?
sp SOIL PIPE ELECTRICITY (HV) e |s there any conflict between the records and the electric cables detected?
ST STAY CABLE e Are there any recommendations for further work?
SVP SOIL VENT PIPE ELECTRICITY (LV) -
sV STOP / SLUICE VALVE FUEL - TELECOM
158 TELEPHCONE CALL BOX &g, %, All telecom ducts have been traced with depths recorded. Due to laws protecting British
e i?ﬁii:c t:e:$ COVER A A0 Telecom apparatus all ducts have been located using remote detection techniques only and
compared with record information. Chamber sizes have been recorded usin echniques
P TELECOM POLE 3 d with record information. Chamb have b ded GPR tech
VP VENT PIPE OVERHEAD ELECTRIC ———N—— wherever possible. For further information regarding BT apparatus please contact Openreach
WM WATER METER directly.
wo WASH OUT
WR WATER RISER TRADE EFFLUENT _ e —
W/WELL WET WELL CATV
COMBINED SEWER =~ —— —— —— e  Were the different methodologies successful or not?
DEPTHS FOUL SEWER e 384400 N 384400 N e Were there any CCTV ducts we expected to find but couldn't?
i ?
d ELECTRONICALLY DERIVED SURFACE SEWER e s there any conflict betweeq the records and the CCTV ducts detected?
Pd PASSIVELY DERIVED e Are there any recommendations for further work?
Bd BASE DEPTH UNIDENTIFIED SEWER — — —— — —
W DEPTHTONVERT e etana.
sd DEPTH TO SOFFIT UNKNOWN SERVICE e List and explain any buried features other than utilities detected during the execution of
the survey.
WATER
SEE CAUTIONARY NOTES WITHIN THE UTILITY KEY
CAUTIONARY NOTES
1. EML techniques have been used in the detection of underground utilities as outlined in Table 2 of PAS 128:2014, the
results are not infallible and trial excavations must be carried out in order to confirm identification, position and in B . .
particular depth of the utilty. PAS 128:2014 Quallty Level Guide
2. GPR techpiques has been useq in the_ detgction of non—metalli_c utilities as outlined in Table 2 of PAS 1_28:201.4. The Quality Level Description Accuracy
interpretation of these results is not infallible and success will depend on a number of factors including soil type,
ground water levels and surface conditions, hence trial excavations must be carried out in order to confirm QB4 A utility is expected to exist but cannot be detected - (AR), (R), (VI) | Undefined
identification, position and in particular depth of the utility. QB3 Horizontal location only using one geophysical technique. +/- 500mm Horizontal
3. Depths derived via EML are taken to the centre of the conductor (cable, metallic pipe) and those derived via GPR are QB3P No depth information - NDI. Undefined Vertical
usually to the crown of the utility unless otherwise indicated. QB2 Horizontal and vertical location only using one geophysical +/- 250mm or +/- 40%
4. Where cables cannot be detected individually an average depth has been obtained and trial excavations are QB2P technique. giedaetgtrh whichever is
recommended to confirm number and depths of cables banded together.
5. 'Pot-ended' cables are often difficult to detect and although we have made all reasonable efforts to locate or transpose 851 p g%ﬂﬁ?g&zls_and vertical location only using two geophysical ;; dLS;)?PT&/nh?thvgrsiéj
this information from records, we cannot guarantee that all 'pot-ended' cables have been located. greater
6. Fibre optic cables are often difficult to detect, and commonly access chambers can be locked and thereby made QA Service verified in an open excavation, inside an inspection +/- 50mm Horizontal
inaccessible by the utility provider. All reasonable efforts have been made to locate these ducts using GPR. Cables not 3 chamber / draw pit, or at the point the service enters / exits +/- 25mm Vertical
located have been transposed from records. orse & the ground.
7. Within close proximity of electric substations and similar structures results using EML may become distorted. All +21.85
reasonable efforts have been made to verify our results using GPR wherever conditions permitted. 2182 e aeer
8. Underneath overhead power lines results using EML may become distorted. All reasonable efforts have been made to e ' DeS ktop Utl I |ty ReCO rdS
verify our results using GPR wherever conditions permitted. +2162 +21.65 2152,
9. Drainage information has been obtained without man entry into the chamber. - utility Type Provider Details Date Acquired
Drai ?? 20?20?7727
10. Wherever possible we have attempted to locate the route of the sewer. Issues such as blockages, surcharging, oo rainage
flooding, sedimentation, sewer collapse, root ingress, excessive depth, obstructions or heavy traffic flow may have Water 27 2212212227
--N
affected our ability to obtain meaningful results. In these cases recommendations have been made for further survey 1 7
or maintenance work. Gas 7 R : \' \ ‘ )U ‘ . 2202202227
11. Pipe / duct sizes have been recorded from surface inspection or taken from record information. Pipe sizes have been Electricity ?? F \LLLIJ 2212212977
recorded in millimetres and depths in metres, except in instances where sizes are indicated in imperial units on the o180 PO
record information. Telecom Openreach 2212207227
12. Water and Gas utilities to individual properties are often of a size that cannot be detected using EML or GPR CATV ?7? 7217217777
investigation, whenever possible the route has been added from surface evidence (pipe risers, valves, etc), but this
should be viewed as a guide only. +21.83
13. All utilities detected by MK Surveys should be considered live unless confirmed otherwise by client or service provider.
14. MK Surveys cannot confirm when utilities are redundant unless there is visual or record evidence to indicate this. In ot Sheet LayOUt (NOt to Scale)
addition MK Surveys cannot guarantee being able to detect all redundant utilities. '
15. Wherever available the results of our investigations have been cross referenced with record information. If a utility §
shown on the records cannot be detected on site, the information has been added to the drawing and indicated as r234 2 N N 4 4 4 4 N N n 4 4 4 4 N N N 4
QB4 (R). However it should be noted that the completeness and accuracy of the records cannot be guaranteed. f oo b,
16. The utility information has been obtained from non-intrusive survey techniques; it always remains possible that there é + s + + * * A 1 *
are additional utilities within the survey boundary that we have not been able to detect. We recommend that care is +22.20 N
taken on site and that all utility records are used in conjunction with this survey. orae g + + + + + + + + + + + + + P +
17. The responsibility for avoiding damage to assets and utilities on site shall be that of the persons proposing to excavate UNEVEN GROUND: ONLY SAVPLE LEVELS TAKEN g
within the surveyed area, who shall be liable to the asset owner and any third party who may be affected in any way - g8 - - M M M M - - M M M M b b M
for any loss or damage. e o~ +2140 +21.95 g
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TOPOGRAPHICAL KEY 3 0 | %;;;é//// sarss Q ) S Q 1. GRID AND LEVELS BASED ON ORDNANCE DATUM, DERIVED FROM THE
< & } e . <t <f < NATIONAL GPS NETWORK. LOCAL SCALE FACTOR 0.99964 APPLIED.
SURVEY STATION A5 FENCE ™ . fr ‘ ™ ™ ™ 2. TREE AND HEDGE SPECIES HAVE BEEN IDENTIFIED AS ACCURATELY
ToP WALL \ 1‘? +21.78 s @ Zoup e 2o AS POSSIBLE BUT SHOULD BE CROSS CHECKED IN CRITICAL AREAS.
— — 5 B oo gl | P N o130 3. THIS SURVEY SHOULD ALWAYS BE READ IN CONJUNCTION WITH THE
e
BANKING BUILDING I:I ‘ s | . o DESKTOP UTILITY REPORT, THAT WAS CARRIED OUT AS A
— — \ . L e ‘ ) e PREREQUISITE TO THIS DETECTION SURVEY.
BOTTOM ‘ 2186 +21.73 ‘ \ 28 +21.19
e OPEN SIDED BUILDING [ j | e . 4215
HEDGE SPREADS - | +21.78 21.36 o103
NP p— | +2181
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NSNS é Gy |O | I +21.66 +21.48 +21.23
ARROW ON STEPS / GLASSHOUSE 0 ¢ loJer AL S Jours . .
RAMPS INDICATES M 21 [ 1™ ‘| | . Main Control Coordinate Table
DIRECTION UPWARDS z 2183 rores | b +21.00 . .- - .
SPREAD CONTOUR 2550 —— N | s - Station Description Easting Northing Level
3 ‘ +21.55 N
N ol N N ‘ 7 +21.41 .
TREES g%mﬁ'm SPOTLEVEL + 12713 SONARLEVEL O 127.13 B Ioelsa | - e WATER L050FD AR S1 Road Nail 345446.559| 384411.957 22.649
o ‘ SCRUB +21.49 .
SCALE \ S2 Road Nail 345505.658| 384268.561 21.634
BORE HOLE <« BH ‘ =T , L2008 e :
| - L . S3 Road Nail 345493.863| 384114.939 | 21.597
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KERB CHANNEL FOOTPATH | } e S5 Road Nail 345362.234 | 383913.452 21.933
NoRN N RiNN +21.82 i .
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L
| S7 Hilti Nail 344922.692| 383726.531 23.141
GENERAL PIPE MATERIALS - L = s8 Road Nail 344690.851 383733.315 | 23.764
(ACP) ASSUMED CONNECTION POINT AC ASBESTOS CEMENT T Bty [ e oa a! ’ ) ’
cow CABLE ON WALL ALK ALKATHENE \ (L s e . varen e S9 Road Nail 344321.938| 383722.173 | 24.450
+21.76 +21.66 ﬁ m ’L\\ .
g}/g/ g%l:/nglé\lEI)ED WATER gr gig?I'KIRON .. " “ } g oo \ S10 Road Nail 344173.029| 383735.587 29.983
¥ 21.28| g o A .
EML ELECTROMAGNETIC LOCATOR co CONCRETE S I ST LR e sareo ; 5 S11 Road Nail 343982.470| 383780.562 34.054
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FP FOOTPATH MDPE MEDIUM DENSITY PE | SEE = . S15 Road Nail 344173.651| 384427.605 23.647
FW FOUL WATER PE POLYETHYLENE 2188 :
GP GATE POST PF PITCH FIBRE 384200 N } " | e 384200 N S16 Road Na!l 344396.281| 384438.565 | 23.637
GPR GROUND PENETRATING RADAR PP POLYPROPYLENE | beme . vao } " v — S17 Road Nail 344788.728 | 384458.167 23.694
H/P HIGH PRESSURE PVC POLYVINYL CHLORIDE N ) ;
iy e PVGU  ULTRARIB (PVO) - I | g . S18 Road Nail 345164.092| 384444.567 | 28.560
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1P INTERMEDIATE PRESSURE ST STEEL £ N ol @ e e
uP LOW PRESSURE Ve VITRIFIED CLAY 23 z | A e 2150 '
W VEDIUM PRES: FENCES | | | DETECTION SURVEY REPORT
M/P MEDIUM PRESSURE v \ [ L2148
NDI NO DEPTH INFORMATION B/W BARBED WIRE FENCE 3 \ 2169 2164 AT am 20 +21.48
NFI NO FURTHER INFORMATION ciB CLOSED BOARDED FENCE oo e glely e . GENERAL
NDV NO DUCTS VISIBLE CPL CONCRETE PANEL FENCE : T 2156 2o ' e This survey was carried out in accordance with PAS 128:2014 (Publicly Available Specification
NPV NO PIPES VISIBLE G/ CORRUGATED IRON FENCE | from BSI). After a pre-survey consultation with the client it was agreed to carry out the
Sg\?vM Sli'é"g*,\""\?vifBRVEY BENCHMARK gz‘f’ g:/‘iﬁ\fl’:‘lﬁygé"'\-"c’;‘g | s y, <219 s saras detection survey using methodology M?? as per Table 2 of the PAS 128:2014. The survey
0,5 cyd | o inAe H i
P.BOX POST BOX IR IRON RAILINGS - 21.27 2138 | 2161 s s o boundary has been shown on the drawing; please see linestyle section of the key for
RED REDUNDANT SERVICE L/L LARCH LAP FENCE | oo IXED TREES HT 7 reference.
RIMAIN  RISING MAIN PR POST AND RAIL FENCE 2wy S a2 ’ 2174 \ e 210 |
RW RETAINING WALL PIW POST AND WIRE FENCE N [ LI e DESKTOP UTILITY REPORT
SNP STREET NAME PLATE WM WIRE MESH FENCE ! i #2170 san.ae Pri i i i iled i
: . rior to the survey commencing record information was gathered and compiled in a separate
sw SURFACE WATER Nk 4 o desk li ¢ rt. Thi , hould be read i onation wi h the i fp i pt ined
TAC TACTILE PAVING LEVELS | 23 o // . . o «\ ( es| .top Htl ity repq . This report s ou. e reg in COH]UHCtIOt:] with the information containe
™w TRADE EFFLUENT WATER \ o 55 i in this utility detection survey. Record information was at the time of the survey less than 90
& ot : y y y
UTL UNABLE TO LOCATE BD BACKDROP LEVEL ‘ // I e : 2160 Jes days old in accordance with the requirements of the PAS 128:2014. For a full list of the
+21.26 . . . . .
UTR UNABLE TO RAISE BL BASE LEVEL ‘ / . providers searched, records received and the dates the information was obtained, please refer
uTs UNABLE TO SURVEY CL COVER LEVEL noone SR 2.9 s/ oS o
FL FLOOR LEVEL 5oty ] Y e to the enclosures page of the desktop utility report.
APPARATUS IL INVERT LEVEL | Banes 355
ACU AIR CONDITIONING UNIT PT P TRAP LEVEL | A8 B 21.9 Lose e In addition the client has provided MK Surveys with historical record information. As per PAS
AV AIR VENT RL ROOF LEVEL | Y e s - 128:2014 this record information is classed as historical and must be referenced with extreme
BB BELISHA BEACON SOF SOFFIT LEVEL | s g B caution. There is no guarantee of the completeness and accuracy of this information. Site staff
BO BOLLARD WL WATER LEVEL \ T o e provided further local knowledge
W / .
BOL BOLLARD LIGHT LINESTYLE o one 2 % . 2102 anse ‘
BS BUS STOP ER b o | o i 2163 2157 | |
BT BT INSPECTION COVER INTERNAL METER  —————————(u1) [ ? T e “ DETECTION SURVEY
CATV CABLE TELEVISION POT ENDED SERVICE || e s | \ DRAINAGE
CB CONTROLBOX 777777 L T e T 2168 e | All drainage was lifted with pipe sizes and invert levels recorded. Wherever possible the
+21.56
g; gg‘f: RPI';ER SEWER CAPPED RUN —~ 1 A% e +u72 2160 | chamber sizes have been recorded and positioned on the drawing. All connections from
SURVEY ABANDONED —————#— ez 2104 renar gullies, external rainwater pipes and external soil stacks have been proven wherever possible
DCH DRAINAGE CHANNEL sls R b ) e D TEES HT 7m ; i ; ;
EB ELECTRIC CONTROL BOX INTERNAL VALVE >< i | S 5 / e T into mar)holfes and sewer runs _by r_adlo sonde Iocatlon_and/or GPR. Where a _saddle
EP ELECTRIC POLE mE e e / connection is present the position is assumed only until proven otherwise. In instances where
ER EARTH ROD UNKNOWN UNDERGROUND ANOMALY &1 B e & other detection methods were unsuccessful connections between manholes have been
EEP E:‘J—;E?ENRI?L":LL POINT UNDERGROUND CHAMBERS s tare 7o assumed to be straight and labelled as QB4. All drainage should be cross checked in critical
(F;: 225 :é?;ANT POST PROCESSING AREA (FROZEN LAYER) *’% N 2153 MIXED TREES T 7m . . e - areas by CCTV survey or verification survey type A.
ABOVE GROUND R R i ) 287 — ) .
GV GAS VALVE (AG) 3o I - 4 e e Were there any sewers we expected to find but couldn't?
GY GULLY ASSUMED ROUTE —(AR)——— . -8 5 +2083 e Is there any conflict between the records and the sewers detected?
z 2 +21, .
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Eastlands Car Park — Flood Risk Assessment

APPENDIX B
As Built Drainage Plan
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