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1.0 EXECUTIVE SUMMARY

The development proposal is for the construction of an open area storage facility & associated infrastructure
on a 1.09 Ha greenfield site located at Faraday Rd, Liverpool, L33 7UT.

In accordance with the NPPF and local strategic flood risk assessment, this report has studied and assessed the
flood risk to the site by all sources.

A review of the EA Flood Maps shows that the site is located predominantly/entirely within Flood Zone 1 (land
defined as having less than a 1 in 1000 annual probability of flooding from of river or sea water) and is defined
as 'less vulnerable’ leading to the conclusion the development is considered ‘appropriate’ in accordance with
NPPF guidelines.

Further to this, the site is considered to be at ‘low risk’ from all sources of flooding; fluvial, pluvial, tidal, sewer
related, groundwater and artificial sources.

As the site is within Flood Zone 1, the sequential and exception tests are not required by the local authority.

The drainage strategy as outlined below is to restrict the proposed flow rate to ensure that the flood risk to
the site and surrounding catchment is not increased by development.

The drainage hierarchy has been considered in the drainage strategy discussed in section 5, the surface water
runoff will be collected from the impermeable areas and directed via the underground network to the outfall
at a restricted rate of 2.51/s to an existing UU Sewer.

Foul flows will be collected by an independent network and discharge to the nearest foul sewer located
southwest of the site adjacent to the existing surface water sewer. A section 106 agreement will be applied for
an agreed with United Utilities at detailed design stage.
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2.0 - PROJECT BACKGROUND

2.1 - Appointment

Burrows Graham Limited have been commissioned by ‘NW IOS 3 Unit Trust’ (referred to the as 'the applicant’
hereafter) to undertake a flood risk assessment and drainage strategy of suitable scope to support a planning
application for a proposed open storage facility on Land at Faraday Rd, Liverpool, L33 7UT.

2.2 - Aim of study

This Flood risk assessment and drainage strategy has been developed in due cognisance of all relevant available
policy information. It is anticipated that this report will satisfy the requirements of the National Planning Policy
Framework (NPPF) and all relevant flood risk planning policies.

2.3 - Relevant policy and strategy documents
The following documents were reviewed as part of this Flood Risk Assessment:

- Defra Sustainable Drainage Systems Non-Statutory Technical Standards for Sustainable Drainage
Systems (March 2015)

- Environment Agency Climate Change Guidance (February 2016)

- Flood and Water Management Act (April 2010)

- National Planning Policy Framework (Updated February 2025) and Planning Practice Guidance
(March 2014)

- Sustainable Drainage Systems Written Statement HCWS161 (December 2014)

- Knowsley Level 1 SFRA (2009)

- Knowsley Level 2 SFRA (2012)

- Knowsley Local Flood Risk Management Strategy (2017)

2.4

Proposed development

The development can be classified as ‘less vulnerable’ in accordance with guidance set out on the
‘gov.uk’ website, namely ‘Table 2: Flood vulnerability classification’.

Reference should be made to the ‘Site Layout’ included in Appendix A, an extract of which is shown below.
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3.0 - SITE DETAILS

3.1 - Site description
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Ownership Area = 22,‘5)98.11'.11m2 /247,549.536%@ .583 Ac/ 2.300 Ha

|
Site Area = 10,907.975m? / 117,412.470ft? / 2.695 Ac / 1.090 Ha

Figure 2 — Site Location Plan

Table 1 - Site characteristics

Site address Faraday Rd, Liverpool, L33 7UT
Grid reference 342727.248, 397158.751
Area (hectares) The site boundary has been measured to be 1.09 hectares.

Usage Use Class B8, which will include storage and distribution
Surroundings North — Kammac Knowsley Jupiter Distribution Centre delineates the northern
boundary.

South — Perfect Shutters Distribution Centre delineates the southern boundary.

East — Amazon Van Park delineates the eastern boundary.

West — Burhill DCR Logistics Distribution Centre delineates the western boundary
Topography Site levels generally fall from north to south, with some higher points to the east. Due
to this, levels are highest in the western area of the site at approximately 32.900m AOD.
The lowest lying area of the site is to the southwestern area of the site at approximately
28.800m AOD.

A copy of the topographical survey has been included in Appendix B of this report.
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3.2 - Existing drainage

The United Utilities Public Sewer Records, which have been included in Appendix C of this report, show there
to be 900mm surface water public sewer within the site. The nearest manhole cover level is 28.840m AOD and
the invert level at this manhole is 25.970m AOD. The public sewer records also show there to be 450mm foul

water public sewer within the site. The nearest manhole cover level is 28.860m AOD and the invert level at this
manhole is 25.450m AOD.

3.3 - Existing watercourses

The nearest existing watercourse, Knowsley Brook, is located 400m away from the site. There are no Main
River’s within the vicinity of the site.

3.4 - Geology and hydrogeology

The site is underlain by Devensian Till over Triassic Chester Formation sandstone. Superficial deposits are
classed as a Secondary aquifer, while the sandstone bedrock forms a Principal Aquifer. Groundwater has been
recorded at shallow depths of approximately 0.10-0.40 m below ground level and standing water has been
observed on site. Due to the shallow groundwater and low permeability soils, the site is deemed to have low
suitability for infiltration drainage.

40184, Marchmont Knowsley
Flood Risk Assessment and Drainage Strategy Page 7



Burrows

4.0 - FLOOD RISK STATEMENT

4.1 - Fluvial flood risk

The National Planning Policy Framework (NPPF) categorises flood risk as follows:

Zone 1 (low probability) — Land assessed as having less than a 1 in 1,000 annual probability of river or
sea flooding (<0.1%);

Zone 2 (medium probability) — Land assessed as having between a 1 in 100 and 1 in 1,000 annual
probability of river flooding (1% — 0.1%), or between a 1 in 200 and 1 in 1,000 annual probability of
sea flooding (0.5% — 0.1%) in any year; and

Zone 3a (high probability) - Land assessed as having a 1 in 100 or greater annual probability of river
flooding (>1%), or a 1 in 200 or greater annual probability of flooding from the sea (>0.5%) in any
year.

Zone 3b The Functional Floodplain - This zone comprises land where water has to flow or be stored in
times of flood. Local planning authorities should identify in their Strategic Flood Risk Assessments
areas of functional floodplain and its boundaries accordingly, in agreement with the EA. (Not separately
distinguished from Zone 3a on the Flood Map).

The EA flood maps for planning show that most of the site to be located within flood zone 1.

A5208

Figure 3 — EA Flood Map for Planning

Based on the above, the site considered to be at low risk of flooding from rivers or sea.

40184, Marchmont Knowsley
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4.2 - Surface water flooding
The EA descriptions for the High, Medium and Low risk scenarios for surface water flooding are as
follows:
- High risk means that each year this area has a chance of flooding of greater than 3.3%.
- Medium risk means that each year this area has a chance of flooding of between 1% and 3.3%.
- Low risk means that each year this area has a chance of flooding of between 0.1% and 1%.

- Very Low risk means that each year this area has a chance of flooding of less than 0.1%.

The EA Map of long-term flood risk from surface water indicates that the site is at high risk from surface water
in 3 locations. These maps are typically due to the existing topography and as such, the proposed development
levels and drainage design will mitigate the risk of surface water flooding.
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Figure 4 — EA Flood Map for Surface Water
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4.3 - Groundwater flood risk

Based on Knowsley Metropolitan Borough Council Level 1 Strategic Flood Risk Assessment the Groundwater

level is c.25A0D, the proposed levels are a minimum of 28.8m at the tie point and generally above 30m for the
yard.

Figure 5 — Atkins map for Groundwater Flooding

4.4 - Sewer flooding

There are both surface & foul water sewers running through the site but are operated and maintained by
United Utilities. Therefore, the risk of flooding is considered to be low

4.5 - Tidal flooding

The site is remote from tidal influences and is therefore not at risk of tidal or coastal flooding.

4.6 - Reservoir flooding

Based on the EA Flood Risk from Reservoirs Map, the site is not at risk of flooding from reservoirs.

40184, Marchmont Knowsley
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5.0- SURFACE WATER DRAINAGE STRATEGY

5.1 - Disposal of surface water
The method for removal of surface water from the site has been selected in accordance with the
hierarchy outlined in Building Regulations Part H as summarised below:

- Infiltration to the ground

- Discharge to a watercourse

- Connection to a surface water sewer

- Connection to a combined sewer

Infiltration on this site is not considered possible due to poor permeability outlined in Sl reports. There is no
watercourse within a proximity to the site, therefore the strategy is to discharge to the nearest available surface
water sewer.

5.2 - Sustainable Drainage Systems

Sustainable Drainage Systems (SuDS) will be utilised in line with The SuDS Manual (C753) guidance and aim to
minimise the impact a development has on the runoff quantity and quality and maximise amenity and
biodiversity opportunities.

The management train approach is a fundamental principle of SuDS, it aims to primarily reduce pollution, flow
rates and volume of runoff from the site. The main objective is to treat the runoff as close to the source as
possible and as such as many of the following aspects should be included within the drainage strategy.

- Prevention - The use of good site design and rainwater re-use measures to prevent runoff.

- Source Control — Controlling the runoff as close to source as possible by using; green roofs, porous
pavements and soakaways.

- Site Control — Use of water management techniques within local area, i.e. detention basins and geo-
cellular storage.

- Regional Control — Management of water from several sites in a specific location, i.e. balancing ponds
and wetlands.

The drainage strategy for this development will incorporate full retention separators and site control in the
form of flow control and an associated attenuation tank. The use of Rainwater Harvesting Tanks is not relevant
for a site of this nature.

5.3 — General strategy

For details of the outline drainage proposals for the site, reference should be made to drawing (ref: 40184-
BGL-XX-XX-DR-C-00210), which has been included in Appendix E of this report.

5.4 - Total site area and impermeable areas

The total drained impermeable area of the proposed development has been measured to be 0.938 hectares.

40184, Marchmont Knowsley
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5.5 - Climate Change

In line with the latest guidance, a 35% allowance has been made for the 30 year event and 40% allowance has
been made for the 100 year event.

5.6 — Discharge rates
The site is considered to be a greenfield development.

The hydrological characteristics for the site have been taken from uksuds.com and summarised in Table 3
below.

Table 3 — Hydrological characteristics for the site

SAAR (mm) 863
Hydrological region 10
Soil type 2
SPR 0.3

Using the IH124 method (Institute of Hydrology, 1994) and the above hydrological characteristics, the
greenfield runoff rates for a site based on a total site area of 1.09 hectares have been set out in Table 4.

Table 4 — Greenfield runoff rates

QBAR 2.51/s
Q(1) 221/s
Q(30) 43 1/s
Q(100) 531/s

The maximum runoff rate from the developed site will not exceed 2.5 I/s for all storms up to and including the
1in 100 year storm plus 40% allowance for climate.

5.7 - Attenuation storage

In order to achieve the restriction in peak rate of surface water runoff from the developed site as described
above, on site surface water attenuation storage will be required in order to temporarily store the residual
volume of surface water for rainfall events resulting in a peak runoff rate over and above the flow rate noted
above.

Attenuation will be provided in the form of tanks.

The attenuation storage will be designed to ensure that there is no surface water flooding on site for rainfall
events up to and including the 1 in 30 year storm event. The attenuation storage will be designed to ensure
that surface water runoff for storm events up to and including the 100 year storm plus a 40% allowance will
not cause a risk of flooding to properties or increase the flood risk outside of the site.

A hydraulic modelling exercise of the proposed drainage system has been undertaken, and the results have
been included in Appendix F of this report.

40184, Marchmont Knowsley
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5.8 — Water quality
Water quality has been considered, and the following measures have been included within the surface
water drainage proposals:

- All drainage from the hard paved area of the site is considered to be high risk and will therefore pass
through a Class 1 full retention separator prior to discharging to the outfall sewer.

- Silt will be prevented from entering the system by the use of channels with silt traps and catch pits
where required.

5.9 — Maintenance

Reference should be made to the Drainage Inspection and Maintenance Schedule in Appendix G, which
includes required actions and typical frequencies for all drainage infrastructure serving the development.

The drainage will be managed and maintained by an appointed Management Company.

40184, Marchmont Knowsley
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6.0 - Foul water drainage strategy

It is currently proposed to discharge the foul flows generated from the development to the existing public foul
sewer in Alchemy Way

Any new connections (including the re-use of existing connections) to the public sewerage system will require
a Section 106 agreement.

Based on the Discharge Unit Method, it is anticipated that the peak foul flow from the development will be
1.22 |/s. This has been calculated using the following formula:

Q= kvsDU

Where:

Q.= Flow rate (I/s)

k = Frequency factor

>DU = Sum of Discharge Units

Q=kv3Du

of sanitary appliances for stafl
and other mam domest e

4 Where Q =Flow rate (I/s)
k = Frequency factor
3DU =Sum of Discharge Units

Total Office size (sq m) 5000

Number Staff 30 1per10sqm
Levels 3 1sink per floor
L Males (60%) 18
) WHB Shower Urinal  Kitchen D/W  Washing wC DU per
No. sink machine Unit Total DU
! 0 0 0 6 0 0 0 0 6

TOTAL DISCHARGE UNITS

)

=
I~
N

Total Sewer discharge from Building (I/s)
(0.5k factor for frequent use)

© )

20)

(€l

- PROPOSED GATEHOUSE PLAN PROPOSED GATEH i

/1~ PROPOSED GATEHOUSE / WELFARE
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7.0 - MITIGATION / MANAGEMENT OF FLOOD RISK

7.1- Access and egress

Access to and egress from the site will be provided by a site access road that ties into Faraday Road and
Alchemy Road.

Faraday Road and Alchemy Road are located within flood zone 1. Therefore, a safe means of access / egress is
available to the site at all times.

7.2 - Drainage & exceedance flow routes

The proposed surface water drainage system will be designed in accordance with the drainage strategy set out
in Section 5 of this report. This will ensure that there is no increase in flood risk to the site or elsewhere in the
local catchment for all storm events up to and including the 100 year storm plus 40% climate change.

It should be noted that if storm events in excess of the 100 year storm plus 40% climate change or blockages
occur, this will result in flood water arising from the site drainage system. If the site drainage system were to
flood, it is considered that any surface water arising from the site drainage system would be contained within
the area of dock levellers which are below ground or directed to the existing ditches that surround the site.

40184, Marchmont Knowsley
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8.0 - CONCLUSION

This Flood Risk Assessment and Drainage Strategy has concluded that the development is appropriate and can
be occupied safely subject to implementation of the flood risk mitigation described in this report being carried
out.
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APPENDIX A - DEVELOPMENT MASTERPLAN
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APPENDIX B - TOPOGRAPHICAL SURVEY
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United
Utilities

Water for the North West

How to contact us:
United Utilities Water Limited
Property Searches

Burrows Graham Haweswater House
Lingley Mere Business Park

5 Amassador Place Great Sankey

Stockport Road, Warrington

Altrincham, Trafford WAS 3LP

WA14 2TY
Telephone: 0370 7510101

FAO: E-mail: propertysearches@uuplc.co.uk
Your Ref: 40184-MM-Sewer Records
Our Ref: UUPS-ORD-713715
Date: 05/03/2026

Dear Sirs

Location: 21 FARADAY ROAD, KNOWSLEY INDUSTRIAL PARK, LIVERPOOL, L33 7UT

| acknowledge with thanks your request dated 02/03/2026 for information on the location of our services.
Please find enclosed plans showing the approximate position of United Utilities’ apparatus known to be in the vicinity of this site.

The enclosed plans are being provided to you subject to the United Utilities terms and conditions for both the wastewater and water
distribution plans which are shown attached.

If you are planning works anywhere in the North West, please read United Utilities’ access statement before you start work to check
how it will affect our network. http://www.unitedutilities.com/work-near-asset.aspx .

| trust the above meets with your requirements and look forward to hearing from you should you need anything further.

If you have any queries regarding this matter please contact us .

Yours Faithfully,

Karen McCormack
Property SearchesManager

UUWaterlLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP
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United
Utilities
Water for the North West

TERMS AND CONDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS

These provisions apply to the public sewerage, water distribution and telemetry systems (including sewers which are the subject of
an agreement under Section 104 of the Water Industry Act 1991 and mains installed in accordance with the agreement for the self
construction of water mains) (UUWL apparatus) of United Utilities Water Limited "(UUWL)".

TERMS AND CONDITIONS:

- This Map and any information supplied with it is issued subject to the provisions contained below, to the exclusion of all others
and no party relies upon any representation, warranty, collateral contract or other assurance of any person (whether party to this
agreement or not) that is not set out in this agreement or the documents referred to in it.

- This Map and any information supplied with it is provided for general guidance only and no representation, undertaking or
warranty as to its accuracy, completeness or being up to date is given or implied.

- In particular, the position and depth of any UUWL apparatus shown on the Map are approximate only. UUWL strongly
recommends that a comprehensive survey is undertaken in addition to reviewing this Map to determine and ensure the precise
location of any UUWL apparatus. The exact location, positions and depths should be obtained by excavation trial holes.

- The location and position of private drains, private sewers and service pipes to properties are not normally shown on this Map
but their presence must be anticipated and accounted for and you are strongly advised to carry out your own further enquiries
and investigations in order to locate the same.

- The position and depth of UUWL apparatus is subject to change and therefore this Map is issued subject to any removal or
change in location of the same. The onus is entirely upon you to confirm whether any changes to the Map have been made
subsequent to issue and prior to any works being carried out.

- This Map and any information shown on it or provided with it must not be relied upon in the event of any development,
construction or other works (including but not limited to any excavations) in the vicinity of UUWL apparatus or for the purpose of
determining the suitability of a point of connection to the sewerage or other distribution systems.

- No person or legal entity, including any company shall be relieved from any liability howsoever and whensoever arising for any
damage caused to UUWL apparatus by reason of the actual position and/or depths of UUWL apparatus being different from
those shown on the Map and any information supplied with it.

- If any provision contained herein is or becomes legally invalid or unenforceable, it will be taken to be severed from the remaining
provisions which shall be unaffected and continue in full force and affect.

- This agreement shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts, save
that nothing will prevent UUWL from bringing proceedings in any other competent jurisdiction, whether concurrently or otherwise.

UUWaterlLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP
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LEGEND: THIS DRAWING IS THE COPYRIGHT OF BURROWS GRAHAM LIMITED.

@ SETROL INTERCEPTOR SAFETY, HEALTH AND ENVIRONMENTAL
INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK DETAILED ON

THIS DRAWING, NOTE THE FOLLOWING
SW ATTENUATION TANK TSSTROCTION

= SW YARD GULLY
— — — KERB DRAIN

— LINEAR DRAINAGE CHANNEL
MAINTENANCE

—————— SWSEWER
O  swwmaNHOLE
— — — FWSEWER
FW1 DEMOLITION
L 32.120 O FwwmaNHOLE DEMOLITION
IL: 30.770 SW1

12000 CL:32.284
IL: 30.859
12000

"

o

IT 1S ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A COMPETENT CONTRACTOR
WORKING, WHERE APPROPRIATE, TO AN APPROVED METHOD STATEMENT

- mm— 1.000 < GENERAL NOTES:
o 1. This drawing shall be read in conjunction with all the relevant architects,
SW 2 ,\,6,0 engineers' and service engineers drawings & specifications.

Lt CL:31.474 '19 \ 2. All units in millimeters U.O.N. on the drawing. Do not scale off the drawing.
il IL: 30.389 @'\’ < 3.  All temporary works for formwork, excavations etc., to be the design

|| 12000 responsibility of the Contractor.

4. The Contractor shall allow for the protection, temporary and permanent
support and diversion works as necessary, to all existing services to the
satisfaction of the asset owners.

5. The Contractor shall allow for dealing with surface water run-off into
excavations and from groundwater by means of sumps, pumping and

FW 2
CL: 31.583

de-watering as appropriate, in order to keep the excavation as reasonably
IL: 30.316 dry as possible during the construction of the works.
\ 12000 P 6. The Contractor is responsible for obtaining all required permits and
7 licenses.
|| 7. All private drainage within the site is to comply with the requirements of
\ / I the relevant British/European Standard, (including BS EN 752, BS EN 1610,

BS EN 295, BS EN 1917, BS5911, BS8000-0 & 14 and BS EN 124), and the
Building Regulations Part H.

8. Any adoptable drainage is to be in accordance with the requirements of the
adopting authority. If in doubt seek clarification.

9. All pipework within chambers are to be laid soffit to soffit (U.O.N). All
chamber invert levels are for the outgoing pipe levels. Backdrop pipework
shall be connected at soffit to soffit with the backdrop / rodding access
level specified.

10. Catchpit invert levels are for the outgoing pipe, pipes to be soffits level,
sump level specified separately. All Catchpits are to be built with a 300
sump (U.O.N).

11. Any gradients of drains indicated are indicative only and the Contractor
shall install the drains to the specified levels shown for each chamber
(U.O.N).

12. Cover levels of the access points are provisional and subject to adjustment
on site to suit the finished ground levels.

13. Positions and sizes of above ground foul and surface water drainage
connections (“pop-ups”) are indicative only. Setting out and confirmation

| of the internal requirements is the responsibility of the Architect.

{ 7 Contractor to confirm requirement prior to construction.

Lé 14. Diameter of PCC manholes varies with pipe size, number of connections,

IR depth etc. Minimum sizes are shown on the Burrows Graham Standard
Details drawings. Sizes shown on drainage layout and/or manhole
schedules take precedence over minimum sizes.

15. Flow control chambers should be built in accordance with the requirement
of the manufacturer. Allowance should be made for a 600 sump and double
covers and frames on the chambers.

16. Insitu concrete grades to be as stated on the drawings. Design chemical
class for all precast concrete products shall be DC4 unless agreed
otherwise.

17. All separators shall be in accordance with Building Regulations Part H3-A
and with BS EN 858 and be kite-marked / CE- marked in accordingly. The oil
alarm system is to be in accordance with Client's requirements. Separators
to be installed in accordance with manufacturer's recommendations /
requirements (venting, protection etc)

18. All below ground plastic/GRP tanks shall be installed in accordance with the
manufacturers instructions / requirements. They shall be provided with
sufficient concrete surround to counter floatation and shall have a wall
thickness adequate to resist the highest ground water level which could be
encountered at their location.

19. All existing drainage/structures to be abandoned shall be broken out and
removed from site, the excavation shall be backfilled with a suitable
granular material to the required level. Alternatively, deep drains may be
cleaned and grouted with a 1:10 cementitious grout, with structures broken

\ ‘ down to 1m below proposed finished ground level and infilled with a
== | suitable granular material. Abandoned gullies are to be removed from site
| and abandoned tails are to be sealed with a 300 thick concrete plug at a
\ | depth of 1.0m below proposed finished ground level.

et
#0G1 051°1

20. Where utility/land drainage trenches etc cross over drainage trenches, the
(. Contractor shall construct an impermeable barrier to prevent groundwater
LC infiltrating into the drainage trench.
\ - [ T 21. Design assumes that no sewerage authority sewers or other drainage

T systems require modification, diversion or abandoning (U.O.N on the

. drawings)
‘:‘; } 22. Unless otherwise agreed, all outfalls to ponds and watercourses to be
I proprietary PCC units. Where applicable, headwall details are to be
approved by the relevant authority (i.e. Internal Drainage Board / Lead
Local Flood Authority / Environment Agency / Highway Authority)
23. All headwalls to have guardrail and headwalls with pipes greater than @375
to have a trash screen/grating fitted.
24. All manholes less than 1.5m deep are considered as none man entry and
shall be maintained from ground level.
25. Upon completion of the works, the Contractor shall clean all drainage by

\/ Y o jetting, removing all debris from site and the system is to be CCTV
I surveyed. No debris shall be permitted to enter the existing drainage
SW 3
CL: 31.107
IL: 29.422 \
12000
L IE 31. Drainage channels are to be ACO Qmax in service yards and ACO Multidrain
FW 3 I in car parks, or similar approved. Channels are to be sized by the supplier

system.
LC C . I
\ CL:31.203 || and approved by the Engineer in writing prior to ordering. Drainage

on supplied records. The contractor shall verify the depth position and
nature of the services as necessary in order to construct the works.

26. No deep rooting trees/vegetation should be planted within 5.0m of any
drainage works.

27. The storage and installation of all proprietary drainage items used are to be
strictly in accordance with the manufacturers instructions / requirements.

28. Any works within the public highway to be reinstated to highway authority
requirements. All relevant permits/licences must be sought by the
contractor prior to the works being undertaken.

29. Penstocks, where indicated, shall be electronically operated complete with
power supply and connection (refer to service engineers drawings for cable

IL: 28.716 . channels to be installed to manufacturers' requirements. Design of

12000 || channels shall be based on a 1 in 30 year storm return period, 15 minute

|| duration. Outlet units on channel drains to include silt traps.

32. AllRWP, gully and channel connections shall be @150 U.O.N. Waste/soil
stack connections shall be @100mm. U.O.N and shall have internal above
ground rodding eyes or large access fittings in accordance with Building
Regulations.

33. All WPC's, SRWP's and RWP's are shown indicatively. Locations shall be
confirmed by others.

and ducting etc.)
30. Statutory Undertakers information, where shown, is indicative only based
34. Siphonic break chambers (i.e. with SRWP entering) to be constructed with
open grated manhole covers. (“Waterway 2000” or similar approved).

= : o | 35. All sprinkler drain, gully locations and flow rates to be confirmed by the
3 IS || LC |1 sprinkler Contractor. Potential local storage manholes for sprinkler
'I’ o = LC (. discharge are to be confirmed following definition of system requirements.
‘8 - L 1“: } It is assumed that future sprinkler installation points will be located close to
R || foul water drainage runs.
® 36. gelow ground drainage connections to be provided to all canopy
— - ownpipes
‘ U_,\ zw;zA;g%nuatlon Tank 36.1. @150mm with concrete bed and surround U.O.N.
o o a 37. All rising mains to be laid at minimum gradients of 1:500 rising and 1:300
&5 IL: 28.914 in (4500) \ :‘ falling. Air valves and washout valves may be required at high and low
\ 8 IL: 28.914 out (3450¢) || points respectively.
Storage: 700m I
PO4 | 26.03.26 | MM | Updated to suit Architects layout JW
tention
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Causeway

Burrows Graham Limited

File: 30184 Flow.4.pfd
Network: 40184 Surface Water
Matt Murray

25/03/2026

Page 1

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
Ccv 0.750 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 6.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules  x
Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Cover Diameter Easting Northing Depth Invert
(ha) (mins) Level (mm) (m) (m) (m) Level
(m) (m)
1 32.284 342731.527 397273.376 1.425 30.859
2 31.474 342684.449 397268.470 1.085 30.389
3 31.107 342692.365 397178.819 1.685 29.422
4 31.112 342695.436 397132.885 1.878 29.234
5 31.475 342722.357 397134.621 2.502 28.973
6 32.200 342746.270 397136.162 3.286 28.914
7 32.368 342738.121 397116.145 3.508 28.860
8 28.840 342684.539 397097.761 2.870 25.970
7a 29.415 342689.472 397112.109 3.365 26.050
Links
Name US DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1 2 225
2 3
3 4
4 5
5 6
6 7 400.0
7 7a 28.860 26.050
7a 8 26.050 25.970
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s)  (l/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.303 51.8 15,5 1.200 0.114 0.0 84 1.139
1.301 51.7 15.5 1.385 0.114 0.0 84 1.138
1.000 70.7 546 1385 1.578 0.403 0.0 198 1.100
1.004 71.0 546 1578 2.052 0.403 0.0 198 1.103
1.002 1594 1153 2.052 0.851 0.0 284 1.088
1.010 160.7 1153 0.851 0.0 283 1.094
778.5 125.1 0.923 0.0 121 3.631
1.473 2342 125.1 0.923 0.0 234 1.496

Design Settings

Flow+ v16.0 Copyright © 1988-2026 Causeway Technologies Ltd




Burrows Graham Limited File: 30184 Flow.4.pfd Page 2
Network: 40184 Surface Water
Ca useway Matt Murray
25/03/2026
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth
(m)  (2:X) (mm) Type (m) (m) (m) (m) (m) (m)
225 Circular 32.284 1.200 31.474
Circular 31.474 31.107 1.385
Circular 31.107 1.385 31.112 1.578
Circular 31.112 1.578 31.475 2.052
Circular 31.475 2.052 32.200
400.0 Circular 32.200 32.368
Circular 32.368 28.860 29.415 26.050
29.415 26.050 28.840 25.970
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1 Adoptable 2 Adoptable
2 Adoptable 3 Adoptable
3 Adoptable 4 Adoptable
4 Adoptable 5 Adoptable
5 Adoptable 6 Adoptable
6 Adoptable 7 Adoptable
7 Adoptable 7a Manhole Adoptable
7a Manhole Adoptable 8 Adoptable
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
1 342731.527 397273.376 32.284 1.425
o)
0 225
2 342684.449 397268.470 31.474 1.085 1 225
& |
0 0
3 342692.365 397178.819 31.107 1.685 éJ/D 1
0 0
4 342695.436 397132.885 31.112 1.878 1 1
O
0
5 342722.357 397134.621 31.475 2.502 1
O
0
6 342746.270 397136.162 32.200 3.286 1
1 é
0 0
7 342738.121 397116.145 32.368 3.508 1 1
0 28.860

Flow+ v16.0 Copyright © 1988-2026 Causeway Technologies Ltd




Burrows Graham Limited File: 30184 Flow.4.pfd Page 3
Network: 40184 Surface Water

Causeway Matt Murray

25/03/2026

Manhole Schedule

Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
8 342684.539 397097.761 28.840 2.870 1 25.970

1
7a 342689.472 397112.109 29.415 3.365 1 26.050

@,1

0 26.050
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Normal Starting Level (m)
Rainfall Events Singular Skip Steady State x Check Discharge Rate(s)
Summer CV  0.750 Drain Down Time (mins) 240 Check Discharge Volume

Winter CV  0.840 Additional Storage (m%ha) 20.0

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow

(years) (cC %) (A %) (Q%)
1 0 0 0
30 35 0 0
100 40 0 0

Node 7 Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link  x Sump Available Vv
Invert Level (m) 28.860 Product Number CTL-SHE-0054-2500-4000-2500
Design Depth (m) 4.000 Min Outlet Diameter (m) 0.075
Design Flow (I/s) 2.5 Min Node Diameter (mm) 1200

Node 6 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 28.914
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m)  (m?) (m?) (m) (m?)  (m?)
0.000 350.0 0.0 2.000 350.0 0.0 2.001 0.0 0.0

Flow+ v16.0 Copyright © 1988-2026 Causeway Technologies Ltd




Causeway

Burrows Graham Limited

Matt Murray
25/03/2026

File: 30184 Flow.4.pfd
Network: 40184 Surface Water

Page 4

Results for 1 year Critical Storm Duration. Lowest mass balance: 99.63%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute summer
15 minute winter
1440 minute winter
1440 minute winter
120 minute summer
120 minute summer

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
15 minute summer
15 minute winter
1440 minute winter
1440 minute winter

120 minute summer

us
Node

cONO UL WN K

Peak

(mins)

11
12
12

1.000
1.001
1.002
1.003
1.004
1.005
1.006

1.007

Level
(m)
30.928
30.455
29.572
29.410
29.368
29.350
29.350
25.992
26.073

DS
Node

No u b wnN

7a

Depth Inflow
(m) (I/s)
0.069 10.1
0.066 10.2
0.150 35.1
0.176 31.1
0.395 74.9
0.436 6.0
0.490 13
0.022 1.2
0.023 1.2
Outflow
(1/s) (m/s)
10.2 1.051
9.9 0.965
34.1 0.961
35.5 1.013
101.8 2.027
1.1 0.085
1.2 0.561
1.2 0.397

Node
Vol (m3)
0.1875
0.0748
0.6849
0.1988
1.9795
145.5501
0.9038
0.0000
0.0336

Velocity Flow/Cap

0.196
0.191
0.482
0.501
0.638
0.007
0.002

0.005

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

OK
OK
OK
OK
OK
OK

OK
OK

Link
Vol (m3)
0.4673
0.9613
1.6631
1.3303
1.7794
3.4091
0.1079

0.0456

Status

Discharge
Vol (m3)

23.4

Flow+ v16.0 Copyright © 1988-2026 Causeway Technologies Ltd




Causeway

Burrows Graham Limited

File: 30184 Flow.4.pfd

Matt Murray
25/03/2026

Network: 40184 Surface Water

Page 5

Results for 30 year +35% CC Critical Storm Duration. Lowest mass balance: 99.14%

Node Event

15 minute winter
15 minute winter
15 minute winter
1440 minute winter
1440 minute winter
1440 minute winter
1440 minute winter
1440 minute winter
1440 minute winter

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
1440 minute winter
1440 minute winter
1440 minute winter
1440 minute winter

1440 minute winter

uUs

NouhshwN

Peak

(mins)

13
13
12
1410
1410
1410
1410
1410
1410

Link

1.000
1.001
1.002
1.003
1.004
1.005
1.006

1.007

Level
(m)
31.244
31.025
30.651
30.368
30.368
30.368
30.368
25.995
26.077

DS
Node

Nou b wnN

7a

Depth Inflow Node
(m) (I/s) Vol (m?)
0.385 43.4 1.0532
0.636 42.1 0.7194
1.229 138.9 5.5960
1.134 7.2 1.2830
1.395 16.0 6.9953
1.454 15.8 485.6758
1.508 1.6 2.7830
0.025 1.6 0.0000
0.027 1.6 0.0385

Outflow Velocity Flow/Cap

(1/s) (m/s)
42.1 1.442 0.812
43.8 1.161 0.847
126.8 1.801 1.794
7.2 0.552 0.101
15.8  0.623 0.099
1.6 0.069 0.010
1.6  0.604 0.002
1.6 0434 0.007

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000 OK
0.0000 OK

Link
Vol (m3)
1.8825
3.5794
3.2419
1.8997
3.7968
3.4243
0.1322

0.0556

Status

Discharge
Vol (m?3)

128.3

Flow+ v16.0 Copyright © 1988-2026 Causeway Technologies Ltd




Causeway

Burrows Graham Limited

File: 30184 Flow.4.pfd

Matt Murray
25/03/2026

Network: 40184 Surface Water

Page 6

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.10%

Node Event

15 minute winter
15 minute winter
15 minute winter
1440 minute winter
1440 minute winter
1440 minute winter
1440 minute winter
1440 minute winter
1440 minute winter

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
1440 minute winter
1440 minute winter
1440 minute winter
1440 minute winter

1440 minute winter

uUs

NouhshwN

Peak

(mins)

12
11
11
1410
1410
1410
1410
1410
1410

Link

1.000
1.001
1.002
1.003
1.004
1.005
1.006

1.007

Level
(m)
31.984
31.474
31.107
30.833
30.833
30.833
30.833
25.997
26.079

DS
Node

Nou b wnN

7a

Depth Inflow Node
(m) (I/s) Vol (m?)
1.125 56.2 3.0751
1.085 50.2 1.2271
1.685 172.4 7.6735
1.599 9.6 1.8085
1.860 20.8 9.3240
1.919 20.9 640.7994
1.973 1.8 3.6401
0.027 1.8 0.0000
0.029 1.8 0.0409

Outflow Velocity Flow/Cap

(1/s) (m/s)
50.2 1.466 0.970
43.0 1.082 0.832
142.9 2.029 2.021
9.5 0.544 0.134
20.5 0.654 0.129
1.8  0.069 0.011
1.8  0.622 0.002
1.8  0.450 0.008

Flood Status
(m3)

0.0000
2.7057 FLOOD
3.1487 FLOOD
0.0000
0.0000
0.0000
0.0000
0.0000 OK
0.0000 OK

Link Discharge
Vol (m3) Vol (m3)
1.8825
3.5794
3.2419
1.8997
3.7968
3.4243
0.1440

0.0607 141.2

Flow+ v16.0 Copyright © 1988-2026 Causeway Technologies Ltd




Burrows

APPENDIX F — DRAINAGE INSPECTION & MAINTENANCE SCHEDULE

40184, Marchmont Knowsley
Flood Risk Assessment and Drainage Strategy Page 22



Drainage Inspection and Management Schedule

BuUurrows

Maintenance Schedule

Required Action

Typical Frequency

Below Ground Drainage Pipes, Manholes,

Outfall headwalls, ditches, trash screens etc

Regular Maintenance

Lift covers and inspect manholes for evidence of debris and silt deposits and evidence of blockages (standing water). Carry
out CCTV survey if required.

Inspect ditches, trash screens, headwalls etc. and clear debris and silt deposits to avoid restriction to flow.

Quarterly or following significant rainfall
events.

Remedial Actions

High pressure jetting and/or remove minor blockages and silt build up

As required — 20% loss of pipe cross-section

Replace broken access covers, remove major blockages, repair structurally defective pipework

As required

Flow control chamber

Regular Maintenance

Lift covers and inspect chamber fore evidence of debris and silt deposits and evidence of blockages. Test bypass door
operating correctly.

Quarterly or following significant rainfall
events.

Remedial Actions

High pressure jetting and or remove minor blockages and silt build up

As required

Replace broken access covers, remove major blockages, repair/replace defective flow control devices

As required

Linear channel drains and gullies

Regular Maintenance

Lift access covers and inspect for silt/debris accumulation

Quarterly or following significant rainfall
events.

Remedial Actions

Replace broken access covers, gratings

Annually

High pressure jetting and/or remove minor blockages and silt build up

As required

Rainwater pipes

Regular Maintenance

Inspect rainwater goods for evidence of leaking pipework

Monthly (or as required)

Occasional Maintenance

Remove rodding eyes and carry out high pressure jetting to remove any debris

Quarterly

Remedial Actions

Replace cracked / leaking pipework

As required

Ponds

Regular Maintenance

Remove litter and debris

Monthly (or as required)

Cut the grass — public areas

Monthly (during growing season)
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Drainage Inspection and Management Schedule

BuUurrows

Maintenance Schedule

Required Action

Typical Frequency

Cut the meadow grass

Half yearly (spring, before nesting season,
and autumn)

Inspect marginal and bankside vegetation and remove nuisance plants (for first 3 years)

Monthly (at the start, then as required)

Inspect inlets, outlets, banksides, structures, pipework etc for evidence of blockage and/or physical damage

Monthly

Inspect water body for signs of poor water quality

Monthly (May — October)

Inspect silt accumulation rates in any forebay and in main body of the pond and establish appropriate removal frequencies; | Half yearly
undertake contamination testing once some build-up has occurred, to inform management and disposal options
Check any mechanical devices, e.g. penstocks Half yearly
Hand cut submerged and emergent aquatic plants (at minimum of 0.1m above pond base; include max 25% of pond Annually
surface)

Annually
Remove 25% of bank vegetation from water’s edge to a minimum of 1m above water level
Tidy all dead growth (scrub clearance) before start of growing season (Note: tree maintenance is usually part of overall Annually

landscape management contract)

Remove sediment from any forebay.

Every 1 to 5 years, or as required

Remove sediment and planting from one quadrant of the main body of ponds without sediment forebays.

Every 5 years, or as required

Occasional Maintenance

Remove sediment from the main body of big ponds when pool volume is reduced by 20%

With effective pre-treatment, this will only
be required rarely, eg every 25-50 years

Remedial actions

Repair erosion or other damage As required
Replant, where necessary As required
Aerate pond when signs of eutrophication are detected As required
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Drainage Inspection and Management Schedule

BuUurrows

Maintenance Schedule

Required Action

Typical Frequency

Realign rip-rap or repair other damage As required

Repair / rehabilitate inlets, outlets and overflows As required
Attenuation Tank (Maintenance activities recommended by the manufacturer should be added to this schedule where not included)

Remove litter and debris and inspect for sediment, oil and grease accumulation. Six monthly

Regular maintenance

Change the filter media

As recommended by manufacturer

Remedial actions

Replace malfunctioning parts or structures

As required

Inspect for evidence of poor performance

Six monthly

Monitoring

Inspect sediment accumulation rates and filter media, and establish appropriate replacement frequencies.

Monthly during first half of the year, then
every six months

Pumps (Maintenance activities recomm

ended by the manufacturer should be added to this schedule where not included)

Ensure sumps and Floats are clean Quarterly

Assess the condition of the pipework for wear or damage Quarterly
Regular Maintenance

Lift covers and inspect manholes for evidence of debris and silt deposits and evidence of blockages - quarterly Quarterly

Examine the condition of pump including impeller, seals, valves and pipework (as recommended by the manufacturer) Quarterly

Consult pump specialist As Required
Remedial Actions

Service and replace and elements of the system Six Monthly
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