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INTRODUCTION

Purpose of this Report

This Drainage Strategy has been prepared for Willmott Dixon in support of a full planning
application for the first phase (known as ‘Phase 1 Bury Tram Stop’) of the redevelopment of Bury
Interchange. The description of development is as follows:

Full planning application for the infill of the existing underpass, engineering works (including
remediation works; foundation/piling works; and other associated engineering works) to recontour
the land within Pyramid Park to tie into existing levels, the construction of a fully accessible
pedestrian bridge structure (including alterations to Metrolink-related infrastructure) across the
existing Metrolink line to allow access between Knowsley Place, the Metrolink platform (via lift and
stairs) and Pyramid Park; improvements to the existing Metrolink platforms and canopies;
construction of a new sloped footpath with stairs within Pyramid Park site from bridge; hard/soft
landscaping; and associated drainage and lighting schemes.

There are two main elements to the planning application:

+ Creation of a new Southern Footbridge Access and Metrolink Crossing to allow access between
Knowsley Place, the existing Metrolink platform and Pyramid Park.

» Refurbishment of the existing Metrolink platforms including replacement of the existing platform
canopy and enhanced passenger amenities/facilities.

A more detailed summary of the proposals is provided in the Planning Statement/Design and
Access Statement submitted with the planning application. However, in summary, the construction
of the new Southern Access is key to enable Bury Tram Stop to continue operating during Phase
2 of the wider Interchange scheme which includes the demolition and replacement of the existing
Interchange Building with a new modern facility.

The assessment includes: a summary of the site, an estimate of the existing and proposed surface
water discharge rates, infiltration assessment, SuDS assessment, drainage proposals and
performance criteria.

This report should be read in conjunction with the Flood Risk Assessment, renaissance, March
2025 and the completed North-West SuDS Pro-Forma in Appendix H.
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2.

2.1

2.2

THE SITE

Site Location

The application site is bounded by Pyramid Park/Market Street to the east, East Lancashire railway
line to the south, Duke Street/Knowsley Place to the west and Bury Interchange to the north
(platforms located below interchange building and associated road infrastructure including
Angouleme Way).

The site comprises three distinct elements:

e Knowsley Place/Union Square (west of Metrolink)
e Metrolink corridor and platform
e Pyramid Park (east of Metrolink)

The site location is described below:

e Post Code BL9 OEJ

e OS Reference (X) 380381

e OS Reference (Y) 410401

¢ National Grid Reference SJ 895902

The site location is illustrated in Figure 2.1 below.

GoogleEarth, ™% 3

Imagery ©2022 Bluesky, Getmapping plc, Infoterra Ltd & Bluesky, Maxar Technologies, Map Data @2024

Figure 2.1: Indicative Site Location

Site Description

Knowsley Place/Union Square - situated to the west of the Metrolink, union square is a hard and
soft landscaped area associated with the Premier Inn. It provides stepped access to the underpass
that passes beneath the Metrolink tracks.

Metrolink corridor and platform — The existing Metrolink platform with associated canopy and
tracks pass through the centre of the site.

March 2025 DRAINAGE STRATEGY Page 2
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2.3

2.4

2.5

Pyramid Park — situated the east of the Metrolink, Pyramid Park is an undeveloped parcel of land
that is relatively flat with distinct landscaping mounds and slopes to the perimeter to tie into the
surrounding higher ground. An access track from Market Street is also contained within this section
of the site and runs along the southern site boundary towards market street to the east.

Refer to Appendix A for further details of the existing topography of the site.

Existing Site Drainage

United Utilities (UU) sewer records indicate there to be 2 combined sewers that pass beneath the
Metrolink tracks and run parallel with the railway tracks. They also show the presence of a private/
highway surface water network to the west of the site that discharges into the combined sewer
network.

Drainage surveys have been undertaken for each of the three distinct areas of the site. A Summary
of the findings is as follows:

Knowsley Place/Union Square — Separate private foul and surface water networks have been
identified which serve the Union Square landscaping and Premier Inn building and discharge into
the public sewer network. The surface water network includes a below ground attenuation tank
and flow control which attenuate flows. The survey also indicates that the ‘private’ sewer shown
on the UU records has been diverted around the Premier Inn building.

Metrolink corridor and platform — A surface water drainage network has been identified that
serves the existing platform and tracks. A separate system drains the underpass and path that
extents into Pyramid Park. Both networks discharge into a pumping station that is located in the
underpass which then pumps run-off into a chamber situated into landscaping slope between
Union Square and the Metrolink tracks. This chamber then discharges to the public sewer to the
south that runs parallel to the railway tracks.

Pyramid Park — No private drainage networks have been identified within Pyramid which is to be
expected given it is undeveloped land.

Refer to Appendix B for United Utilities Sewer Map
Refer to Appendix C for the Drainage Surveys

Geology

The following sections provide an overview of the Geology, Hydrogeology and Hydrology. Refer
to 16012-TRE-BRY-XXX-RP-EN-000001 - Preliminary Risk Assessment Report produced by Tier
Consult Group for further details.

BGS mapping does not display any made ground deposits on site, however based on the historical
mapping and the development that has taken place, extensive made ground is anticipated which
poses a risk of potentially hazardous materials and the potential for groundwater / surface water
contamination.

BGS mapping indicates the site to be underlain by Devensian Till. This stratum typically comprises
sand, silt, clay and gravel.

The deeper solid geology is indicated to be part of the Pennine Lower Coal Measures Formation
which consists of mudstone and silt stone interbedded with subordinate medium-grained
sandstones and coal seams.

Hydrogeology & Hydrology

Based on the inferred geology, a summary of the Environment Agency aquifer designations is
presented in the table below:
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Stratum ‘ Coverage . Aquifer Designation

Devensian Till | Full Site

Secondary (A) Aquifer. These are permeable layers
capable of supporting water supplies at a local rather
than strategic scale, and in some cases forming an
important source of base flow to rivers.

Pennine supporting water supplies at a local rather than strategic
Lower Coal | Full Site PP 9 PP . . g
Measures scale, and in some cases forming an important source

Secondary (A) These are permeable layers capable of

of base flow to rivers.

Table 2.1: Aquifer Designations

The nearest named watercourse to the site is the River Irwell, located 675m to the west of the site.

2.6 Proposed Development

The description of development is set out in the introduction to the report. In summary, the
application proposes the creation of a Southern Access and Metrolink Crossing to allow access
between Knowsley Place, the Metrolink platform and Pyramid Park, including infill of the existing
Metrolink underpass. Upgrades to the Metrolink platform and associated infrastructure and
alterations to overhead lines.

Specific works include:

Infill of the existing Metrolink underpass and associated pump room.

Relocation of the pump room.

New Footbridge linking Union Square and Pyramid Park with vertical circulation leading to
the southern end of the existing Metrolink Platform(s).

New accessible graded footpath (illuminated and drained) connecting bridge to Pyramid
Park development area ground level.

Engineering works, including land re-profiling, within Pyramid Park to tie into
existing/proposed levels.

Vegetation clearance with replacement landscaping and associated biodiversity
enhancement works.

Refurbishment and resurface of the Metrolink platform(s) and necessary structural
alterations associated with construction of the vertical circulation and the access from the
bridge. Works also include emergency level escape from the southern end of platform.
Replacement of the platform canopy (main supporting steel frame to be reused, solid metal
canopy to be replaced with glazed)

Works associated with Overhead Line Equipment (OLE) and signalling equipment limited
to necessary alterations resulting from the installation of the new footbridge.

Extension of the SER room.

Refer to Appendix D for the proposed development plans.

March 2025
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3.

3.1

SURFACE WATER DRAINAGE HIERARCHY

Surface Water Discharge Assessment

In accordance with NPPF, the following hierarchy of surface water drainage options has been
considered:

Discharge into the ground (infiltration);

Discharge to a surface water body;

Discharge to a surface water sewer, highway drain, or another drainage system;
Discharge to a combined sewer.

Infiltration Based Systems

Based upon desktop studies and historic ground investigation it is understood that the site is
underlain by varying depths of made ground, clays and sands. It is also understood that
contaminated land has been placed with Pyramid Park. Based on the above infiltration is not
considered viable at this stage. Further investigations, including infiltration and contamination
testing, are to be undertaken to validate this conclusion.

Surface Waterbody

Opportunities for discharge into a watercourse have been considered. The closest watercourse is
the River Irwell which is located 675m to the west. It is not possible to form a connection to the
river as this would be through 3 party land. The United Utilities records indicate surface water
drain/ culvert within Market Street that discharges to a ‘lake’ feature within Pyramid Park. This
surface water feature has not been identified onsite and does not appear to have an outfall. As
such it is not deemed an appropriate point of discharge. Bury Lead Local Flood Authority are to be
consulted to provide additional information relating to this surface water feature.

Public Sewer Network

The United Utilities asset records indicate there to be various sewers within close proximity to the
site. Whilst there is a surface water sewer to the south of Pyramid Park this becomes a combined
water sewer shortly downstream. As such it is proposed that a connection is sought to the public
combined sewer network.
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3.0 SURFACE WATER DISCHARGE RATE ASSESSMENT

3.2 Pre-Development Surface Water Run-Off Rates

The site is split into 3 distinct areas which are known as Union Square, Metrolink Platform and
Pyramid Park.

Union Square has an existing drainage system associated with the Premier Inn development that
is to remain.

The Metrolink platform has an existing drainage network that is to be improved as part of the
development, however the overall drained area will remain unchanged.

Pyramid Park is currently undeveloped and is therefore considered as greenfield. The
development area is approximately 0.049 ha.

Union Square has an extended drained area of 0.017 ha which has been assessed within this
report.

Existing Greenfield Run-Off Rates

The greenfield run-off for Pyramid Park and Union Square has been calculated using
Microdrainage ICP SuDS method, which utilises IH124 method and linearly interpolates the results
for areas less than 50ha. (Appendix E). The rates presented below are what would be typical of a
site with an equivalent surface area which remains undeveloped / covered in grass or vegetation.

The equivalent greenfield run-off rate is tabled below: -

Return Period QGreenfieId (I/S)

1lin1year 0.3
1in2year 0.4
1in 30 year 0.7
1in 100 year 0.8
Qear 0.4

Table 3.2.1 — Greenfield Run-off Rates for Pyramid Park

Return Period Qareentieid (/)

1lin1lyear 0.10
1lin2year 0.14
1in 30 year 0.25
1in 100 year 0.28
Qsar 0.14

Table 3.2.2 — Greenfield Run-off Rates for Union Square

3.3 Proposed Surface Water Discharge Rates and Volume

The non-Statutory Technical Standards for Sustainable Drainage Systems (2015) states that for
greenfield developments, the peak runoff rate from the development to any highway drain, sewer
or surface water body for the 1 in 1-year and 100-year rainfall events should never exceed the
peak greenfield runoff rate for the same event. For developments which were previously developed
(brownfield), the peak runoff rate from the development to any drain, sewer or surface water body
for the 1 in 1-year and 1 in 100-year rainfall events must be as close as reasonably practicable to
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the greenfield runoff rate from the development for the same rainfall event but should never exceed
the rate of discharge from the development prior to redevelopment for that event.

As set out within the Bury Council SFRA, developments should aim to restrict the runoff rate from
site to greenfield run-off rate where feasible

Policy JP-S 5 of the recently adopted Places for Everyone Joint Development Plan expects
developments to manage surface water runoff through sustainable drainage systems and as close
to source as possible (unless demonstrably inappropriate) so as to not exceed greenfield run-off
rates or alternative rates specified in district local plans, such as those identified for areas with
critical drainage issues.

It is not considered feasible to restrict the flow rate to Qsar due to the associated blockage risk it
would pose. It is therefore proposed that the total runoff from the site is limited to 2.0 I/s to minimise
the risk of blockage and overland flooding.

It is also not considered feasible to reduce the discharge volume to greenfield volume or provide
long term storage for the additional runoff volume over the Greenfield volume. This is due to the
low infiltration rates and the limited space available over the site to provide long term storage.

March 2025 DRAINAGE STRATEGY Page 7
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4. ATTENUATION AND SUDS ASSESSMENT
4.1 Attenuation requirements
The proposed development results in circa 0.049 ha of external landscaping to Pyramid Park and
0.017 ha to Union Square.
Due to the nature of the development, urban creep has not been considered as it is unlikely that
the percentage of impermeable area will increase during the lifetime of the development.
The post development discharge rates will include for an increase in the rainfall intensity of 40%
and 45% for the 3.3% and 1% annual exceedance probability (AEP) respectively, to allow for
climate change as is consistent with a design life of the development of 100 years, as outlined by
the National Planning Practice Framework (NPPF).
A quick storage estimate for the 1% AEP +45% CC event using Micro Drainage, indicates that the
approximate attenuation volume shown in table 3.4 is required to limit the peak surface water
discharge to 2.0 I/s.
Return Period Development Area Surface Water Attenuation
(GE)) Estimate (m3)
1:100 Year +45%CC 0.049 23-37
1:100 Year +45%CC 0.017 30
Table 5.1 — Attenuation Volumes
4.2 Sustainable Urban Drainage Assessment

Table 4.1 below provides a summary of typical SuDS techniques outlined within CIRIA guide 753
SuDS manual. Based on a review of the suitability of the SuDS techniques it is proposed that the
development may incorporate the following:

SUDS Technique Description Suitability for Development Sites

Rainwater Collection of rainwater run-off for use | Development has no water demand x
Harvesting

Soft Grassed areas that allow direct Soft landscaping will be utilised to limit the| v
Landscaping infiltration of rainwater impermeable area

Filter Drains Granular filled Linear drains / Not suitable due to known ground conditions x

soakaway with either granular fill and
perforated pipe, or dense vegetation
that treat runoff from adjacent
impermeable areas

Swales Shallow landscape channel that can | Not suitable due to known ground conditions x
infiltrate or convey runoff.

Infiltration Depressions in the ground designed | Not suitable due to known ground conditions and | %
Basins to store and infiltration runoff to the | limited space
ground. Can be landscaped to provide
amenity value.
Wet Ponds Basins with permanent pool of water Not suitable due to known ground conditions and | *
providing water quality treatment, limited space

wildlife, and amenity benefit.
Designed to provide temporary
storage for additional runoff.

March 2025 DRAINAGE STRATEGY Page 8
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Extended
Detention Basins

Dry basins that are designed to
temporarily store runoff providing
water quality treatment.

Not suitable due to known ground conditions and
limited space

Constructed
Wetland

Ponds and shallow wetland areas
with vegetation to improve pollution
removal and enhance wildlife habitat.

Not suitable due to known ground conditions and
limited space

Porous Paving

Granular build-up beneath permeable
paving systems that can be used to

Suitable as part of the pavement build up to
convey and treat run-off

either store runoff (lined system) and
increase time of concentration or
allow percolation into the ground.

Trees Pits Managed permeable paving systems
around tree pits that can be used to
either store runoff (lined system) and
increase time of concentration or

allow percolation into the ground.

Not suitable due to conflict between ramp and | *
retaining wall

Soakaways Infiltration device to temporarily store
runoff and allow it to percolate into

the ground.

Not suitable due to known ground conditions x

Vegetated roof area that reduces N/A x
runoff and increases time of
concentration.

Green Roof

Blue Roof Roof area designed to store and N/A x
reduce peak runoff rates during

intense storms.

Attenuation structures installed below | Suitable v

ground to provide runoff storage.

Underground
Storage

v Suitable
Table 5.2 — SuDS Techniques & Suitability for Development Site

x Not suitable ? Potentially suitable subject to further investigation

4.3 Water Quality Assessment

Water quality is generally affected by frequent rainfall events, 1 in 1-year events or less. To assess
the water quality consideration will be given to the guidance with CIRIA Guide C753 The SuDS
Manual. The pollution hazard levels for different land uses are presented in the table below.

: Total
Land Use Pollution Suspended Metals Hydro-
Hazard Level ; carbons
Solids
Residential Roofs Very Low 0.2 0.2 0.05
0.2 (upto 0.8
where there is
Other roofs ('prlcally Low 03 potential for 0.05
commercial/ industrial roofs) metals to
leach from the
roof)
Individual property driveways,
residential car parks, low traffic
roads (eg cul de sacs,
homezones and ge_neral. access Low 05 04 04
roads) and non-residential car
parking within infrequent change
(eg schools, offices) ie <300
traffic movements/day
Commercial yard and delivery )
) . Medium 0.7 0.6 0.7
areas, non-residential car

March 2025 DRAINAGE STRATEGY Page 9
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parking with frequent change
(eg hospitals, retail), all roads
except low traffic roads and
trunk roads/motorways

Site with heavy pollution (eg
haulage yards, lorry parks,
highly frequented lorry
approaches to industrial estates,
waste sites), site where
chemical and other fuels (other
than domestic fuel oil) are to be
delivered, handled, stored, used
or manufactured, industrial sites;
trunk roads and motorways

High 0.8 0.8 0.9

Table 5.3 — Pollution Hazard Levels

The surface water run-off from the development associated with the pyramid park proposals will
be from the pedestrian bridge and ramp. This results in a low pollution hazard level.

Discharge of surface water to the receiving public surface water sewer requires no treatment
stages due to the low pollution hazard level. However, the use of SuDS, catchpits and silt traps
will provide inherent treatment.

The SuDS Manual sets out various approaches to water quality risk management. The Simple
Index approach uses hazard mitigation indices to ensure sufficient treatment is provided before
discharge to a surface water body or groundwater. If infiltration is found to be viable upstream
treatment will be required prior to discharge to ground. Table 26.4 extracted from the SuDS Manual
sets out the characteristics of potential systems.

Total
Suspended Metals
Solids

Characteristics of the material overlying the proposed

Hydro-
carbons

infiltration surface, through which the runoff percolates

A layer of dense vegetation underlain by a soil with good
contaminant attenuation potential of at least 300 mm in 0.6 0.5 0.6
depth

A soil with good contaminant attenuation potential of at least
300 mm in depth

Infiltration trench (where a suitable depth of filtration
material is included that provides treatment, i.e. graded
gravel with sufficient smaller particles but not single size
coarse aggregate such as 20mm gravel) underlain by a soil
with good contaminant attenuation potential of at least
300mm in depth

Constructed permeable pavement (where a suitable
filtration

layer is included that provides treatment, and including a
geotextile at the base separating the foundation from the
subgrade) underlain by a soil with good contaminant
attenuation potential of at least 300 mm in depth
Bioretention underlain by a soil with good contaminant
attenuation potential of at least 300 mm in depth

0.4 0.3 0.3

0.4 0.4 0.4

0.7 0.6 0.7

0.8 0.8 0.8

Table 5.4 — Indicative SuDS Mitigation Indices for discharges to groundwater (Table 2643 ‘The
SuDS Manual C753)
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4.4 SuDS Maintenance and Management Plan

The Sustainable Urban Drainage systems are to be maintained by the land owner and/or a
maintenance company on their behalf. They will be required to maintain the SuDS features in line
with the following recommendations and suppliers’ requirements of the various features.

The following operation and maintenance requirements for the SuDS features incorporated into
the development are to be adopted by the Building Management Company. These requirements
are general and have been extracted from the CIRA Guide C753.

The Main Contractor delivering the development is to update the general requirements to reflect
the product specific requirements of the as installed proprietary SuDS and incorporate these into
the Operation & Maintenance manual for the building. A Verification Report, including photographic
evidence, to demonstrate that the drainage has been constructed as per the design drawings. As-
built drawings should be supplied by the Main Contractor where the construction of the drainage
varies from the design drawings.

Maintenance
Schedule

Required Action Typical Frequency

Once a year, after autumn leaf fall,
or reduced frequency as required,
based on site-specific observations
of clogging or manufacturer’s
Regular Brushing and vacuuming (standard recommendations — pay particular
Maintenance cosmetic sweep over whole surface) attenuation to areas where water
runs onto pervious surface from
adjacent impermeable areas as this
area is most likely to collect the
most sediment

Stabilise and mow contributing and
adjacent areas

Removal of weeds or management using
glyphosate applied directly into the weeds
by an applicator rather than sprays
Remediate any landscaping which, through
vegetation maintenance or soil slip, has
been raised to within 50mm of the level of
the paving

Remedial works to any depressions, rutting
and cracked or broken blocks considered
detrimental to the structural performance or | As required
a hazard to users, and replace lost jointing
material

As required
Occasional
Maintenance

As required - once per year on less
frequently used pavements

As required

Remedial Actions

Every 10-15 years or as required (if
infiltration performance is reduced
due to significant clogging)

Monthly for three month after
installation

Rehabilitation of surface and upper
substructure by remedial sweeping

Initial inspection

Inspect for evidence of poor operation
and/or weed growth — if required, take
Monitoring remedial action

Inspect silt accumulation rates and
establish appropriate brushing frequencies

Three-monthly, 48 hours after large
storms in first 6 months

Annually

Monitor inspection chambers Annually

Table 5.5 - Operation and Maintenance requirements for Pervious Pavements (Table 20.15 ‘The
SuDS Manual C753)
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Maintenance
Schedule

Required Action Typical Frequency

Inspect and identify any areas that are not

operating correctly. If required, take remedial Monthly for 3 months, then

action annually
Remove debris from the catchment surface Monthly
(where it may cause risks to performance)
Regular For systems where rainfall infiltrates into the
Maintenance tank from above, check surface of filter for

blockage by sediment, algae or other matter; | Annually
remove and replace surface infiltration
medium as necessary

Remove sediment from pre-treatment
structures and/ or internal forebays

Repair/ rehabilitate inlets, outlets, overflows

Annually, or as required

Remedial Actions As required
and vents
Inspect/ check all inlets, outlets, vents and
overflows to ensure that they are in good Annually
Monitoring condition and operating as designed

Survey inside of tanks for sediment build-up

) Every 5 years or as required
and remove if necessary

Table 5.6 - Operation and Maintenance requirements for Attenuation Storage Tanks (Table 21.3 ‘The
SuDS Manual C753)
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5.

5.1

DRAINAGE STRATEGY

Refer to Appendix F for the Below Ground Drainage Plans

Surface Water System

The site is split into 3 distinct areas which are known as Union Square, Metrolink Platform and
Pyramid. Each area has/ will have a dedicated surface water network that collects the run-off from
the impermeable areas.

Union Square

Union Square is currently drained via a surface water network that was installed as part of the
Premier Inn development, and this is to be retained as part of the Bury Interchange proposals.
This network includes a below ground attenuation tank and flow control which limits the discharge
from site. It is understood that this network discharges to the UU combined sewer adjacent to the
railway tracks.

The right side of the bridge and bridge approach are to be actively drained and will have a new
surface water network that is to collect the rainwater from the bridge and footpath approach. The
system is to discharge under gravity into an extended attenuation tank within Union Square,
subject to agreement with the LLFA and the management company for the tank.

The surface water discharge from the site is to be limited to 4l/s using a vortex flow control device
prior to discharge into the attenuation tank, as per the current discharge requirements. The
proposed discharge rate is to be confirmed by the LLFA and the management company for the
tank.

The surface water discharging from the site will be from the bridge and the approach hard standing,
which results in a low pollution hazard level. As the run-off is to ultimately discharge into a
combined sewer no treatment is required.

Metrolink Platform

The Metrolink platform has an existing surface network that collects the run-off generated from the
platform and associated canopy. This network discharges into an existing pumping station that is
located within the underpass that pumps the run-off into a chamber situated into landscaping slope
between Union Square and the Metrolink tracks. This chamber then discharges to the public sewer
to the south that runs parallel to the railway tracks. It is proposed that the existing system is to be
upgraded by providing a new package pumping station which pumps the run-off to the same
location. The existing drainage associated with the platform is to be cleansed and repaired as
required.

Pyramid Park

The external ramp located within Pyramid Park is to have a new dedicated surface water network
that is to collect the rainwater from the footpath and bridge. The system is to discharge under
gravity into the UU combined sewer, subject to agreement with the LLFA and UU.

The surface water discharge from the site is to be limited to 2l/s using a vortex flow control device
prior to discharge into the sewer. The proposed discharge rate is to be confirmed by the LLFA and
Uu.

The footpath is to be a lined permeable paving system that conveys water to the bottom of the
ramp. Due to the sloped nature of the ramp, it is not possible to provide sufficient attenuation within
the sub-base and as such attenuation will be provided by a geo-cellular attenuation tank.
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The surface water discharging from the site will be from footpath and bridge, which results in a low
pollution hazard level. As the run-off is to discharge into a combined sewer no treatment is
required, however the use of permeable paving will provide inherent treatment.

The surface water drainage network is to be designed in accordance with Building Regulation Part
H, BS EN 752, Code for Adoption and the recommendations set out within the Circa SuDS Manual.
In addition, the following requirements will also be adopted in accordance with the Non-Statutory
Technical Standards for Sustainable Drainage: Practice Guidance.

e The below ground drainage system will be designed to ensure flooding does not occur on
site for the 1 in 30 year and no internal flooding for the 1 in 100-year rainfall events

e The surface water system is to be designed to accommodate the 1, 2, 30 and 100 year
return events with 40% and 45% climate change allowances for the 30 and 100 year
events respectively. The system will be designed for a maximum storm duration of 24
hours.

Micro Drainage calculations for the proposed Pyramid Park surface water system are available in
Appendix G.

The North-West SuDS Proforma has been completed to support this application, refer to Appendix
H.

Foul Water System

As part of the improvements to the Metrolink platform a foul water network is to be installed to
collect waste associated with the toilets, cleaners sink etc. that are located on the platform. The
foul system is to discharge into a new network, directed out to Pyramid Park and running parallel
with the surface water runs from the pathway in this area prior to connecting in to a final manhole
and discharging into a combined sewer along with the surface water from Pyramid Park.

The drainage system is to be designed in accordance with Building Regulations Part H, BS EN
752 and Codes for Adoption.
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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.

Crown copyright and database rights 2023 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights.

Refno
5604
6708
5751
6206
5407
3401
3604
5202
4605
6761
5571
5302
1531
5531
5704
1207
2702
1405
5701
5509
6605
6808
6741
1802
2704
5708
2405
4707
5507
6731
1521
5605
6509
1406
1508
5703
1804
2303
3605
3705
6402
4702
6742
5504
3607
4503
5711
3704
3708
2302
4704
5505
6602
1509
6712
3608
4609
4506
4720
3603
2304
3702
1206
6772
4804
5306
6309
2501
5521
6604
6702
3709
5551
4606
2511
4801
4607
5402
5592
5804
6721
3306
2507
6707
3305
2707
5651
5814
2703
1304
6507
3502
2505
6762
4714
5609
2509
6516
5409
2801
3727
3505
6792
3691
6603
6504
5611
1501
4604
5421
2811
2503
1302
4202
1803
3602
1601
5705
4201
1507
4708
5752
4705
1407
2305
1502
5411
6505
5753
5201
3706
1505
6751
6308
2706
3707
3612
5620
5750
6517
5741
5721
3201
1511
4602
2506
2813
6752
6709
5303
6606
6703
5607
4802
6806
5591
1503
2521
6713
4502
5731
5561
3716
2603
4703
5511
6733
2604
5603
2605
5602
3730
6601
5501
6704
3805
3509
6782
6711
6771
6203
1301
6503
5803
2601
5809
5404
3711
6804
2803
1602
2810
4803
3601
4601
5401
3304
6501
2701
5650
5709

Cover
93.21

94.74
93.85

94.16
94.63
94.11
85.85
93.75
94.97

93.46
95.91
93.72
94.09
87.71
95.79
94.91

93.57
93.82

94.79

94.08
95.69
93.93
93.78
95.26
95.74
93.92
95.54
88.41
96.05
94.94

93.32
95.22
94.71
94.23
95.09
95.24
93.46
93.78
93.74
94.62
94.12
95.19
94.14

93.69
94.89

95.35
94.45

95.12
86.86
95.83
87.97
94.15
95.68

95.71
93.7
94.87
94.71
94.07
93.55
93.5
95.7
95.48
93.96
93.56

95.24
94.85
85.65
95.83
94.74
85.74

93.5
95.17

92.18
94.12
94.89
95.86
95.45

93.82
95.53

93.83

95.17
95.1

94.78
93.97
93.77
95.75
93.88
93.7

95.87
92.32
85.72
93.73
94.78

94.81
85.96
96.05
93.67
94.57
94.87
86.19

95.74
94.41
94.98
94.83

94
95.78
95

94.24

94.15
94.83

93.28
93.98
85.63
95.87
93.63
95.96

95.21
94.85
93.32

94.73
93.81
95.63
95.13

95.77

94.96
93.7
93.49
93.9

95.62
94.88
93.76
94.49
95.9
93.36
95.83
93.28

94.05
93.73
94.75
95.94

94.88
94.75
95.28
85.76
84.32
93.93

95.66

93.88
95.21
95.25

89.93

95.78
93.97
93.97
93.62
86.3
94.83
95.8
93.7
94.73

Func
co
co
co
co
Cco
co
co
co
co
Cco
co
co
SW
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
SW
co
co
co
Cco
co
co
co
co
Cco
co
co
co
co
Cco
co
co
co
co
SW
co
co
co
co
Cco
co
co
Cco
co
co
co
SW
SW
co
co
co
co
Cco
co
co
co
co
Cco
co
co
co
co
Cco
co
co
co
co
Cco
co
co
co
co
Cco
co
co
co
co
Cco
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
SW
co
co
co
co
co
co
co
co
co
SW
co
co
co
co
co
co
co
co
co
co
co
co
co
SwW
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
SwW
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co
co

Invert
91.73
93.17
92.42
0
93.26
87.83
91.23
83.32
90.65
90.68
0
92.58
93.57
92.51
93.25
83.3
91.88
88.28
0
92.46
91.39
0
93.46
0

90.77
88.77
90.69
92.44
90.58
92.67
92.74
90.86
87.22
941
92
0
90.6

91.01
92.18
90.97
91.24
90.38
89.25
90.86
88.44
92.09
92.16
91.54
91.52

0

92

89.97

0

0
91.83

0

0

91.23
83.49
93.46
86.17
92.05
91.44

92.01
92.66
92.37
93.16
91.65
92.71
89.4
89.05
92.36
91.63
92.41

91.03
941
83.65
89.46
93.04
83.48

92.08
93.3

85.22
91.15
92.91
91.27

90.96
90.47

88.48

90.62
93.65

90.45
90.18
91.04
93.48
92.45
88.83

87.47

89.38
91.01
90.51
88.68
83.47
92.13
92.72
91.52
93.96

Size x
300
150
225
450
100
660
300
525
450
375
225
150

0
225
150
600
300
600
660
225
300
300
150
375
300
300
600
225
225
508
300
150
225
600
150
375
375
225
450
225
300
300
508
550
838
450
225
375
450
300
225
225
508
225
150
375
225
375
255
450
450
300
225
225
300
900
900
150
150
225
150
375
225
450
610
525
225
225
675
610
225
225
610
150
450
225
225
225
300
610
225
375
375
450
255
300
450
150
225
100
450
375
150
838
225
225
300
300
150
225
225
225
600
450
300
300
450
300
225
225
225
225
305
600
675
375
225
610
225
225
381
375
375
225
225
225
150
225
300
150
225
100
450
225
525
300
225
150
375
300
100
150
150
525
300
675
375
375
225
450
225
225

0
225
225
150
100
225
300
375
225
450
150
300
150
450
375
225
150
150
450
900
225
600
450
450
720
300
225
320
300
225
610
375
525
533
610
225
225
300
100

Sizey

Shape

Matl
vC
vC
vC
co
vC
BR
vC
vC

MAC
vC
vC
vC
UN
vC
vC
BR
vC
BR
BR
vC
vC
vC
vC
vC
vC
vC
BR
vC
vC
BR
vC
vC

Cl
BR
vC
vC
vC
vC
vC
vC
vC
vC
BR

MAR

MAC
co
vC
vC
vC
vC
vC
vC
BR
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC

MAC

MAC
vC
vC

Cl
vC
vC
vC
vC
BR
vC
vC
vC
BR
BR
vC
vC
BR
vC
co
vC
vC
vC
vC
co
vC
vC
co
vC
vC
vC
co
vC
vC
vC
vC
vC
vC

MAC
vC
vC
vC
vC
vC
vC
vC
vC
BR
co
vC
vC
BR
vC
vC
vC
vC
vC
BR

MAR
co
co
vC
BR
vC
vC
BR
co
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
co
UN
co
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
BR
co
co
vC
co
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
co
vC
BR

MAC
vC
BR
vC
vC
vC
vC

PVC
BR
vC
co
co

MAC

Cl
vC
vC
vC

Length
6.354597
5.656854
14.86607

39.3016
4.472136
47.16991
31.06445
37.65634
32.80244
8.485281
68.70953

4
18.35756
15.29706
5.830952
43.73998
15.83237
41.61731
12.04159
15.29706
8.062258
37.64306

11.40175
10.19804
148.7126
24.83949
45.43818
37.33631
12.08305
19.84943
33.54102
14.06872
14.56022
3.034797
43.18565
32.80244
23.76973
41.18252
72.01389
19.31321

21.9545
10.81665
27.80288
12.20656
32.69556
57.99769

28.3196
6.708204

46.8188
83.35467

31.7805
15.65248
15.55635
7.071068
7.071068
38.58756
21.54066
14.86607
19.79228
30.06659
41.62932
44.86739
25.31798
7.071068
38.11824
10.44031
14.86607
3.852736

13
47.09565

5
25
11.7047
49.98

27.13518
23.50692
16.03122
33.52611

68.8767
33.24154
39.62323
56.85947
38.28607

4.24264
11.04536
12.10331
12.04159
29.73214
6.615478
30.08322
9.848858

28.6531
14.76482
15.81139

8.91083
36.67424
20.59126

19.1132
34.17973
32.13063
20.59412

11.6619
3.605551
10.77033
13.15295
6.082763
9.848858
13.89244
38.47077
30.67572
2.909134
16.76305
119.6035
82.96987
40.60788
17.49286
277.0146
5.656854
88.29496
51.10773
5.385165
15.55635
19.10497
23.36771
75.39231
7.211102
25.94224
78.50144

15.6205
118.2286
8.544003
10.77033

5
6.324555
3.939927
14.31782
4.949692
13.26192
24.69818
2.277401
16.27882
22.67157
66.70832
31.38471
30.46309
21.09502
31.27781
5.656854
27.65863
32.31099
4
10.63015
32.69556
54.14795
36.06938
4.472136
8.602325
46.52956

9.24264

7.81025
24.02255
29.06888
13.77072
3.605551
17.08801
11.40175

10
21.54066
17.36164
27.73085
12.78237
16.10799
18.02776
31.7805

5
12.36932
63.24555
16.40122
8.485281
5.656854
43.28972

197.446

11.6619
10.43062

4
17.80449

30.8707
29.73214
29.73214
5.752279
23.85372
7.656761
17.80449
26.92582
11.42357
9.055386

13.0384
19.23538
3.591426
42.80187
22.67157

Grad

1in 44
1in 51

1in 163

1in 106

1in1
1in 63
1in 306
1in3
1in 43
1in 93.1315808
1in 39

1in127

1in 52

1in 276
1in 93
1in 267
1in 81
1in 198
1in14

1in 182
1in1
1in 81

1in21
1in 195
1in77

1in 52
1in 154

1in 156
1in 283
1in 34
1in 151
1in16
1in 120
1in 259

1in 57

1in 137
1in 30

1in 31
1in12

1in 62
1in 196

1in 208
1in 90

1in97

1in 39
1in64

1in1

1in 90
1in 316
1in 93
1in 1105

1in 34

1in 54
1in211

1in 67

1in 285

1in 583

1in 63
1in 34
1in123
1in 34
1in 53
1in 88

1in21
1in 638

1in 38

1in 285

1in 50

1in7

1in 103

1in 80
1in 49

1in171
1in 180
1in71
1in 110
1in 26
1in77

1in 84
11in 606
1in 49
1in 95
1in 264

1in 99

1in 63
1in 451
1in 139

1in 287

1in10

1in 153

1in2

1in 228

1in 27
1in 158

1in 164
1in 65

1in 62

1in121
1in 81
1in 135
1in 101
1in 47
1in7
1in4

1in 34

1in 156

1in 135

1in 27

1in 137

1in 20

: Refno
1 1603
14613
: 6803
, 3503
1 6809
1 4603
13617
: 2508
, 6506
1 5403
1 3808
1 6511

: 3209
| 5406
1 2301

12802
16732
: 5405
, 6705
1 2804
1 5301

1 6205
! 5506
, 5510
1 3606
1 6807
1 6781

: 6502
, 6722
1 5408
1 5608
1 5702
: 4706
| 5502
1 5541

1 4501

1 5503
: 2504
| 6207
1 6791

1 5807
1 4608
: 5508
, 3703
1 6401

1 5606
1 6706
: 5706
| 2202
| 4751

1 6202
11204
: 5601

| 2502
1 3609
13671

1 3806
: 5808
, 6723
| 4752
1 6303
11202
: 3804
, 6701

1 4619
1 5707
1 5520
: 3823
| 4204
1 5523
13402
1 4709
: 2802
, 3302
1 3410
1 3508
13408
: 3301

, 3809
1 1401

1 3406
1 1404
: 2402
| 2403
| 4724
12401

13701

: 3507
| 5515
1 3504
1 5522
11403
: 2201

| 1402
1 1541

1 3409
1 6302
: 3207
, 3821

1 3403
1 3203
11809
: 3407
| 5512
) 1811

1 3404
1 6301

: 3822
| 3506
) 4728
13815
13212
: 4730
| 2814
1 3208
1 4701

13303
: 4809
, 3813
1 3824
1 3405

Cover
95.81
93.72
95.32
94.2

93.7

95.36
94.1
93.86
95.6
93.9

93.85
95.06
94.79
95.34
93.84
94.75
94.66
93.5

93.76

94.33
94.8
95.19
93.78
95.32
93.55
93.78
95.4
94.01
93.71
93.59
93.7
93.43
95.88

95.3
95.01

93.75
95.52
94.08
93.72
94.74
94.77
90.05
94.4

89.37

93.44

95.85
93.9

95.81
94.89
94.91
94.08
91.82
90.23
96.19
94.71

93.88

94.59

94.79

911

95.63
95.87
93.9
94.82
95.02
95.02

94.8
94.86

95.07

91.76
95.6

95.46

93.19

94.55

94.71
93.23

95.19

Func
CcoO
CcO
CcoO
CcO
CcO
CcoO
CcO
CcoO
CcO
CcO
CcoO
CcO
FO
CcO
CcO
CcO
CcO
CcoO
CcO
CcO
CcO
sSwW
CcoO
CcO
CcO
CcO
CcoO
CcoO
CcO
CcO
CcO
CcoO
CcoO
CcO
CcO
CcO
CcoO
CcoO
CcO
CcO
CcO
CcoO
CcO
CcO
CcO
CcO
CcoO
CcO
CcO
CcO
CcO
CcoO
CcoO
CcO
CcO
CcO
CcoO
CcoO
CcO
CcO
CcO
CcO
CcoO
CcO
CcO
CcO
CcO
CcoO
sSwW
CcO
sSwW
CcO
CcoO
sSwW
sSwW
sSwW
sSwW
sSwW
CcO
sSwW
sSwW
sSwW
sSwW
sSwW
CcO
sSwW
CcO
sSwW
CcO
sSwW
CcO
sSwW
CcoO
sSwW
sSwW
sSwW
CcO
FO
CcoO
sSwW
sSwW
CcO
sSwW
CcoO
CcoO
sSwW
CcO
CcO
sSwW
CcoO
CcO
FO
CcO
CcoO
FO
CcO
sSwW
CcO
CcoO
CcoO
sSwW

Invert
92.6
91.77
93.24
914

90.8

90.58
89.75
87.2
91.09
91.32

88.21
90.63
91.95
92.22
88.24
92.32
911
89.26

92.67

91.47
92.28
92.14
92.89
93.76
89.1
91.41
90.62
90.52
90.63
92.58
88.7
89.69
90.64

93.86
91.91

92.29
91.89
90.51
91.64
93.06
92.22
86.83
91

86.34
92.56
91.3
91.28

89.28
92.06
90.2
90.86
91.06
88.83
88.74
93.34

90.84

89.72

91.95

89.8

92.33
93.69
89.22
92.6
93.47
93.59

93.65
91.03

92.49
88.67
93.43
93.28

90.65

92.77

93
90.19

92.99

Size x
375
225
225
610
450
580
150
450
225
525
225
150
100
225
660
381
225
225
375
300
225
225
225
150
300
375
375
150
150
300
300
533
300
225
225
450
375
450
100
150
300
225
225
450
300
300
150
225
225
300
100
300
100
375
686
100
225
300
508
300
225
225
640
150
100
225
150
100

0
100
225
300
330
450
225
375
450
450
300
225
225
300
225
225
300
225
300
375
150
375
100
300
225
225
225
450
225
100
150
225

0
150
450
150
150
150
300
150
375
150
375
100
100
150
100
375
450
150
225
100
375

Sizey

Shape

Matl
VC
VC
VC
BR
cO
BR
VC
VC
VC
VC
VC
VC
VC
VC
BR
BR
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
BR
VC
VC
VC
cO
cO
cOo
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
BR
VC
VC
VC
BR
VC
VC
VC
cOo
VC
VC
VC
VC
VC
UN
VC
UN
BR
BR
UN
UN
UN
UN
UN
VC
UN
UN
UN
UN
UN
VC
UN
VC
UN
VC
UN
VC
UN
VC
UN
UN
UN
VC
VC
VC
UN
UN
VC
UN
VC
VC
UN
VC
VC
UN
VC

MAC
VC
VC
VC
VC
VC
UN
VC
VC
VC
UN

Length
28.23119
22.13594
9.219544
24.69818
7.615773
10.44031

4.60414
17.49286
5.830952
3.162278
23.85372

15.6205
6.303005
11.31371
106.1744
54.45181
24.75884
5.830952
36.87818

49.0306
15.23155
75.53807

7.28011
4.748222
31.38471
38.18377
33.24154
44.94441
11.31371
12.64911
26.87006
17.02939
24.35159
6.403124
13.92839
25.63201
5.830952
25.23886

10.0047
6.403124
31.38471
7.211102
7.615773
12.14459
33.61547
5.830952

5

14.21267
38.94868
23.02173
11.90069
44.41846
21.40093
6.708204
10.29563
20.36022
2.236068

20
40.36996
26.24881
37.58027
30.59412
21.58703
8.485281

10.35421
10.04988
18.57158
3.064292
50.35247

10.6158
17.11724

5
99.82484
29.06888

13.45362

27.313
27.29469
23.08679
17.08801

11.6619
58.5235
14.31782
36.68787
12.36932
15.10355
18.02776
46.51881
18.38478
3.961838
24.18677
9.96256
8.062258
40.31129
39.01282
55.31727
17.02939
22.2036
17.36955
4.367158
12.16553
19.31209
13.81509
31.01612
6.491379
7.843009
17.11724
29.15476
4.67772
13.60147
4.120707
4.613125
18.96903
4.304517
10.66959
8.601622
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All point assets follow the standard colour convention:

red - combined

brown - foul

e Manhole
o° Head of System
° Extent of Survey
Rodding Eye
Inlet

Discharge Point
Vortex

e Penstock

&© Washout Chamber

o' Valve

e AirValve

NRV

Soakaway
¢’ Gully
& Cascade

e Flow Meter
.H'" Hatch Box

&' Oil Interceptor
¢ Summit

¢~ Drop Shaft

oup Orifice Plate

Non Return Valve

blue - surface water
purple - overflow

® Side Entry Manhole

C Outfall

f# Screen Chamber

s~ Inspection Chamber

(D Bifurcation Chamber

. Lamp Hole

ok T Junction/Saddle

) Catchpit

(2 Valve Chamber

¥ Vent Column

© Vortex Chamber

(@ Penstock Chamber

{j Network Storage Tank

Dv Sewer Overflow
T Ww Treatment Works

A Ww Pumping Station
Septic Tank

B Control Kiosk

@® DNM Network Monitoring Point
%/ Change of Characteristic

MANHOLE FUNCTION

FO Foul

SW  Surface Water

CO Combined

OV Overflow

SEWER SHAPE

Cl  Circular TR Trapezoidal
EG Egg AR Arch
OV Oval BA Barrel
FT Flat Top HO HorseShoe

RE Rectangular

UN Unspecified

SQ Square
SEWER MATERIAL
AC  Asbestos Cement
BR  Brick
PE  Polyethylene
RP  Reinforced Plastic Matrix
CO Concrete
CSB Concrete Segment Bolted
CSU Concrete Segment Unbolted
CC Concrete Box Culverted
PSC Plastic / Steel Composite
GRC Glass Reinforecd Plastic
DI Ductile Iron
PVC Polyvinyl Chloride
Cl  Castlron
Sl Spun Iron
ST  Steel
VC Vitrified Clay
PP Polypropylene
PF  Pitch Fibre
MAC Masonry, Coursed
MAR Masonry, Random
U  Unspecified
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PLAN GRID NORTH

(File Name: $25636-U_CCTV Markup_Metro Link.dwg D)
LEGEND
A AR VALVE BT
BT BT INSPECTION COVER
CB CONTROL BOX CABLE DUCT

CCTV  CCTV CAMERA POST
COM COMMUNICATIONS COVER CABLE TV
cv CABLE TV COVER

DC DRAINAGE CHANNEL CCTv

DP DOWN PIPE CCTV STAT RECORD

DR DRAIN TELECOMS AT A A A

EIC ELEC INSPECTION COVER TELECOMS STAT RECORD T oD T T

ELB ELECTRIC BOX EARTH ROD STRIP

ER EARTH ROD

EP ELECTRICITY POLE ELECTRIC TTRSATTT R R R

FL FINISHED FLOOR LEVEL

FH FIRE HYDRANT

G GULLY

GLT GROUND LIGHT FUEL LINE —RA——RA——RA——R-A—

GST GAS TAP FUEL LINE STAT RECORD e e

GsvV GAS VALVE GPR DETECTION LINE TR R R —

IC INSPECTION COVER MAINS GAS

IL INVERT LEVEL MAINS GAS STAT RECORD

KO KERB OUTLET MAINS WATER

LP LAMP POST MAINS WATER STAT RECORD

MH MANHOLE SEWER CW

MKR MARKER SEWER CW STAT RECORD

oP OUTFALL PIPE SEWER FW

PN PYLON SEWER FW STAT RECORD

PP PETROL PUMP SEWER SW

RE RODDING EYE SEWER SW STAT RECORD

RWP RAINWATER PIPE SEWER TE (Trade Effluent) —TA——F-A——TA—T®-A—

SOF SOFFIT LEVEL TRAFFIC SIGNAL CABLE AT WA A A —

sV STOP VALVE TSC STAT RECORD TR e e e e

B TELEPHONE CALL BOX UNIDENTIFIED TRACE

TL TRAFFIC LIGHT UNIDENTIFIED CABLE

TLB TRAFFIC LIGHT BOX UNIDENTIFIED PIPE

TP TELEGRAPH POLE VEHICLE DETECTION CABLE —— W-A——\0-A——V-A——\0-A—

WM WATER METER VDC STAT RECORD WD VDT W —— W —

Wwo WATER OUTLET SURVEY BOUNDARY - ———————

Wgrv aﬁ%ﬁ g; mEVE G.P.R Post Processed Boundary s m m s m m s
QUALITY LEVEL

EOT END OF TRACE A — Verification e.g MH—(A)

0SA OUT OF SURVEY AREA

UTL UNABLE TO LIFT B1 — Horizontal/Vertical location using multiple techniques

uTs UNABLE TO SONDE

utT UNABLE TO TRACE B2 — Horizontal/Vertical location using a single technique

S/L SIGNAL LOSS

BLK BLOCKED B3 — Horizontal location using a single technique

BD BACKDROP PIPE

NVP NO VISIBLE PIPE B4 — Assumed route

ToP TOP OF PIPE
— END OF TRACE SYMBOL C — Site Reconnaissance
E FITTING FROM RECORDS

D — Desktop utility records search

——— -0 —— GPR-BP——— P — Post Processed Ground Penetrating Radar Data

REMOVE RED BOUNDARY WHEN COMPLETED
NOTES:

Alllevels relate to O.S (Newlyn) Datum, Established using network RTK. Survey
plofted on a plane local grid, orientated to National Grid
using Survey control established from baseling****###*srriks

This Underground Utilities survey was conducted in compliance with the BSI
PAS128:2022 standards.

Services linetypes display text indicating first an abbreviation of the services'
function (eg. EL = Electric Cable) followed by the Quality Level to which that
service was located (eg. B4 = Assumed route).

Services that have been viewed and recorded in all lifted manholes are classified
as QL-A.

Quality Level descriptions shown in the above legend are for reference purposes
only and are not intended as detailed descriptions.

For full information on Quality Levels, please consult the

BSI PAS128:2022 standards document.

Statutory Record services aligned using best fit method.

Lines annotated as GPR indicate a series of consistent subsurface anomalies

located using the Ground Penetrating Radar (G.P.R) technique. These are based

on interpretations made during onsite acquisition and marked on the ground. The
nature of these anomalies could not be determined by non-intusive means. GPR

lines that were identifiable as a service are shown as their respective service. R E

ines annotfated as indicate a series of consistent subsurface anomalies
located using the Ground Penetrating Radar (G.P.R) technique. Data has been
post processed and interpreted with a specialist software. G.P.R detections have
not been marked onsite. Targets covered by the post processed G.P.R survey have
been denoted with a P (E.G B2P). Services outside of the G.P.R scan area have
been detected with Electromagnetic locating only. The nature of the G.P.R
anomalies could not be determined by non-intrusive means. Interpretations have
been made where G.P.R detections show good correlation with the fraced utility
information and statutory Record drawings.

Lamp post feeds throughout site have not been located thus denoted as a Quality Level B4
finding and shown in a assumed location. The feeds that have been located are clearly
marked as Quality Level B2 with a depth. Some lamp posts are unable to be fraced due

to material of the casing or potentially being redundant.

For full PAS128 compliance the ufility survey must be used in conjunction with Statutory
Records. The combination of on-site survey data and Statutory Record information

is necessary to provide a comprehensive representation of underground utilities.

Reliance on either source alone may lead to incomplete or inaccurate findings.

All Gullies throughout the survey boundary have been investigated and measured, with a
flexi frace applied to locate the outfall pipe. Depending on the condition of the gully
impacts how much investigation can happen due to silt, water levels, depth or offset.

If the outfall has been located it is denoted as Quality Level B2, if the outfalll is visible but

a flexi frace cannot be applied this will be denoted as Quality Level B3. If the Outfall is not
visible then a NVP note will be applied and where possible a Quality Level B4 line shown.

DISCLAIMER:

At SEP we use skilled and experienced staff, modern up to date techniques
and top of the range electromagnetic and radar technology fo locate and
frace sub-surface utilities. However the performance of the equipment
employed in non-intrusive surveys can be adversely affected by factors
outside the control of SEP. Therefore SEP cannot guarantee that all utilities
present on site have been located. It is the responsibility of the Client to
consult regional authority records and undertake frial digs where
appropriate.

Where similar services run in close proximity it may be impossible to
separately frace individual services as the frace signal can experience
interference. In such cases, services will be shown as a single, annotated line.
The displayed depth will refer to the shallowest detected utility.

Successful fracing of non-conductive materials may be limited. Drainage
gulleys are dye tested where possible to prove connectivity but it is not
always possible to introduce the sonde due to narrow pipe sizes and/or
accumulated silt.

Depth information of underground services/features are generally accurate
to within +/- 10% (i.e. a pipe at 2m deep may be accurate to +/-200mm) but
this cannot be guaranteed. Depths shown usually refer to the top of the
service. Gravity sewer and drain depths are usually to invert (base of
drainage channel) unless otherwise stated.

Some above ground features may have been obscured at time of survey. It
is not always possible to operate the Ground Penetrating Radar in areas
including, but not limited to, dense vegetation, rubble, debris and/or
rough/uneven ground.

Existing record information that was made available to SEP by the Client or
by the statutory utility provider should be regarded only as an indication and
cannot be guaranteed.

Excavation in the vicinity of services shown should be carried out with due
diligence (Ref. HSG47).
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