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1.4

Introduction

Design Brief

The client, Labosport, requires a surface water drainage design for the installation of a playzone
artificial pitch at Unity Primary School, Manchester

This report provides design proposals to ensure surface water is managed adequately along with a
SUDS assessment and maintenance schedule.

This report has been prepared by SEA Consulting Engineers Ltd. The benefit is limited to our instructing
client, Labosport.

Site

The site is located within the grounds of Unity Primary School, approximately 2.4km north of
Manchester City Centre. The approximate national grid reference is 383620E, 400570N and a site
location plan is presented in Appendix A.

Current Land Use

The site is currently part of the school playing fields.

Proposed Development

The proposed development will comprise the construction of a new playzone artificial sports pitch. A
site layout is presented in Appendix B.
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2.2.2

2.2.3

224

2.2.5

Surface Water Drainage

Existing Surface water drainage

The site is not served by any formal surface water drainage. There is an existing 375mm United
Utilities (UU) combined sewer within the grounds of the school, to the south of the main building. It
is assumed that all the school's surface water outfalls to this sewer. A copy of the asset plan is
presented in Appendix C.

Proposed Storm Drainage Discharge

Paragraph 80 of the Planning Practice Guidance for ‘Flood Risk and Coastal Change’ defines the
hierarchy of drainage options. Where reasonably practicable the aim should be to discharge
stormwater as high up the following hierarchy of storm drainage options;

e Into the Ground (infiltration);

e To asurface water body;

e To asurface water sewer, highway drain or another drainage system, and
e Tocombined sewer

Each of these is consider separately below;
Into the ground

A ground investigation has been undertaken by Soiltechnics Ltd, with infiltration testing carried out.
They have concluded that the use of soakaways at this site is not viable. This is further backed up by
the fact that no existing soakaway features are present on site. Extracts from the ground investigation
are presented in Appendix D.

To a surface water body
There are no existing watercourses or bodies within the vicinity of the site.
To a surface water sewer, highway drain or another drainage system

It is assumed that existing surface water drains are present close to the existing school building which
connects to the existing UU combined sewer. These drains will offer a viable outfall for the site's
surface water.
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2.3.5

2.3.6

Proposals are to drain the new playzone pitch to existing surface water is serving the existing site.

The design will use FEH22 rainfall parameters and will be for all drained areas of the site to
accommodate storms up to the 1 in 100-year event and allow for the increase in storm intensities up
to 45%. This is based on the Environment Agency updates of May 2022, which bases peak rainfall
climate change allowance on river management catchment areas. An extract from the EA website
based on the site location is presented in Appendix E. The site's drained areas are presented in
Appendix F and equates to a total area of 730m?2.

Proposals are to restrict the pitches surface water to as close to greenfield runoff as possible. The
online greenfield runoff tool by HR Wallingford has been used to assess the greenfield runoff rates,
based on the site's drained areas. The calculations are presented in Appendix G which calculates that
the Qbar value is less than 0.1l/s. Flows at this rate are not considered practical therefore we will
restrict the surface water to 1.0l/s.

The new artificial grass pitch will consist of 20mm sand-dressed synthetic turf, 15mm porous shockpad
along with a 50mm porous macadam and a 250mm permeable type 3 subbase, which will allow water
to infiltration through the pitch make up to a series of new lateral drains which will collect surface
water before out falling into an orifice flow control device with attenuation provided within the pitches
makeup. The Pitch will be laid with a 1:250 fall.

The system has been modelled using Causeway Flow for all storm durations up to 10,080mins. The
calculations are presented in Appendix H and shows that Pitch build-up provides adequate attenuation
for all storm events up to and including the 1in100 year + 45% event.

A Drainage layout for the scheme is presented in Appendix .
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2.4.2
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set out within the CIRIA SUDS Manual 2015. Based on table 26.2 of the SUDS Manual, the pollution
indices for the site are set out in table 2.1 below.

Pollution Hazard Indices for Different land use classifications
Land use Pollution Total Metals Hydrocarbons
Hazard Level Suspended
Solids (TSS)
Residential Roofs Very Low 0.2 0.2 0.05

Table 2.1 — Extract of table 26.2 of the SUD manual.

Residential roofs’ is considered to be the most appropriate category, due to the minimal pollution
hazard associated with the proposed Hockey Pitch , which will have no vehicle movements within its
extent.

Surface water from the area will pass through the permeable subbase. Therefore acting very similar to
permeable paving.

Table 26.3 of The SuDS Manual shows the mitigation indices for a range of Suds components for
discharges to surface waters. An extract of this is provided in Table 2.2 below for the components
relevant to the proposed development.

Indicative mitigation indices

Type of SUDS Component Mitigation Indices
Total Suspended Metals Hydrocarbons
Solids (TSS)
Permeable Paving 0.7 0.6 0.7

Table 2.2 — Extract from table 26.3 of the SUDS Manual

Based on the above it can be seen that the permeable subbase will provide adequate treatment for
the sites surface water.
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Maintenance

All new surface water will remain private and maintenance will be the responsibility of the landowner

The following maintenance plan shall be implemented.

Pitch and Permeable subbase

Maintenance Schedule

Maintenance Category Required Action

Frequency

Regular Maintenance Brushing (Standard cosmetic sweep over all areas)

Once a year, after the autumn leaf fall,
or reduced frequency as required,
based on site specific observations of
clogging or manufacturers
recommendations. Particular attention
to be paid to areas where water into
pervious areas from adjacent
impermeable areas as this area is most
likely to collect sediment

Occasional maintenance Stabilise and mow adjacent contributing areas As required
Removal of weeds or management suing glyphosphate As required

applied directly into the weeds by an applicator rather than

spraying

Remedial Actions Remediate any landscaping which, through vegetation As required

maintenance strip, has been raised to within 50mm of the

finished surface

Remedial work to any depressions, rutting and cracked As required

surfacing considered detrimental to the performance or
hazard to users

Rehabilitation of surface and upper substructure by
remedial sweeping

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

Monitoring Initial inspection

Monthly for 3 month after installation

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

3-monthly, 48hrs after large storms for
the first 6 months

Establish slit accumulation rates and establish appropriate
brushing frequencies.

Annually

Monitor Inspection chambers

Annually
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3.0 Conclusion

3.1.1 Based on the above, and providing the above strategies are adopted, the developed site will not
contribute further to flood risk and therefore satisfying the requirements of the National Planning
Policies Framework.

3.1.2 References

Department for Communities and Local Government (July 2021) - National Planning Policy
Framework.

BS 8533:2011 Assessing and managing flood risk in development — Code of Practice.
CIRIA Report C635 Designing for exceedance in urban drainage — good practice.

The SUDS Manual

BS 8533:2011 Assessing and managing flood risk in development — Code of Practice.

Design and Analysis of Urban Storm Drainage — The Wallingford procedure — Volume 1.
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7.6.7

7.6.8

7.7

7.7.1

7.7.2

7.7.3

7.7.4

7.7.5

7.7.6

7.8

7.8.1

solltechnics

Soil mixing involves modifying the properties of weak soils to improve load carrying and permeability
characteristics. The process uses a single or multi tool auger to break up the soil, which is then
injected at low pressures with a specifically designed binder and mixed within the soils.

Should an alternative approach to foundation design be considered, it is recommended the advice of
a specialist in the field of the above processes is sought ahead of design. It is also possible that
further site investigation would be required to facilitate design of such specialist techniques.

Artificial Pitch Foundations

It is anticipated that the proposed PlayZone will be located at or about existing ground levels, with
the formation located on Made Ground following removal of any Topsoil type material. Some of the
existing embankment along the west of the site may require removal/relocation to facilitate
construction of the pitch.

CBR value has been determined for the proposed PlayZone using in-situ Dynamic Cone Penetrometer
testing following the methodology defined by the Highways England Document CS229 Data for
Pavement Assessment. The results are presented in Appendix C and the location of test positions are
shown on Drawing 01.

Based on the anticipated founding depth and DCP results, a CBR design value of 10% can be adopted
for soils that are likely to be representative of those which remain at or near pitch formation levels. It
should be noted that values range from 7% to >100% within 0.5m depth below Topsoil.

The Made Ground materials are anticipated to exhibit a degree of variability and compaction It is
recommended that the formation level is trimmed and rolled following the requirements outlined in
the Specification for Highway Works Series 600. Such a process will identify any soft/loose areas,
which should either be excavated out and backfilled with a suitable well compacted material similar
to those exposed in the sides of the resulting excavation, or large cobbles of a good quality stone
rolled into the formation to stabilise the ‘soft/loose’ area.

Alternatively, consideration should be given to excavating, sorting and compacting the initial 1m
depth of Made Ground to achieve consistent levels of compaction across the proposed PlayZone and
minimising the potential effects of differential settlement, in addition to the use of a geosynthetic
reinforcement.

In addition, increasing and homogenising the density of the Made Ground through ground
improvement techniques such as rolling dynamic compaction (RDC) or permeation grouting/lime &
cement stabilisation could be undertaken. These are notably expensive and would require specialist
input at the feasibility stage.

Drainage

In situ permeability testing has been undertaken at the site in accordance with BS EN 1SO 22282
Geotechnical investigation and testing — Geohydraulic testing (2012).




7.8.2

7.8.3

7.8.4

7.8.5

7.8.6

7.8.7

7.9

7.9.1

7.9.2

7.9.3

7.9.4

solltechnics

The results are presented in Appendix C and summarised below:

Exploratory hole ID Stratum tested Cycle Infiltration rate (m/s)
WS03 1 N/A

Made Ground
WS04 1 7.24x 107

Table 7-A:  Summary of infiltration test results undertaken in accordance with BRE 365

Due to insufficient infiltration over a test period of 90 minutes, permeability could not be determined
within cohesive Made Ground soils within WS03. In addition, whilst a fall in water was noted in
WS04, it is likely this water is draining into the more granular Made Ground above the clay soils of
the Devensian Till, the latter considered to be effectively impermeable.

Discharge of stormwater collected by the proposed development into Made Ground deposits are not
considered amenable. Water freely/directly discharged into the Made Ground could cause collapse
of air voids contained in these deposits, which promotes compaction of the soils around the
soakaway causing depression of the general area around the soakaway as well as potentially
affecting pipe runs leading to the soakaway. In addition, soakaways would promote leaching of
contaminants within the Made Ground soil.

On this basis, disposal of stormwater via a soakaway is not considered viable.

No existing soakaway features were observed on site during ground investigation works; however, a
full drainage survey was not undertaken.

As an alternative, it is possible that the PlayZone drainage could key into the existing surface water
drainage system currently used by the school to the southwest. A manhole cover was presnet to the
southwest of the PlayZone area. If this is considered an option for the development a comprehensive
drainage assessment will be required to determine the potential impact on the capacity of the
existing systems, to identify the invert levels of existing features, and to confirm drainage gradients
achievable across the proposed PlayZone area.

Aggressiveness of the Ground to Buried Concrete

The aggressiveness of the ground with respect to buried concrete has been assessed in accordance
with Building Research Establishment Special Digest 1: Concrete in Aggressive Ground Third Edition
(2005).

The site is interpreted to be a brownfield site where pyrite is likely to be present.

The classification of the strata is tabulated below:

Disturbed / . Aggressive chemical
LU Undisturbed RGNS RS E e environment for concrete class
Made Ground Disturbed DS-1 AC-1

Disturbed DS-1 AC-1s
Devensian Till

Undisturbed DS-1 AC-1s

Table 7-B:  Summary of the aggressiveness of the ground to buried concrete

It should be noted that where concrete is in contact with more than one soil type then the most
onerous DS and ACEC classification should be adopted.
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Climate Change Allowances

| Hydrology Data Explorer

Irwell Management Catchment &
peak rainfall allowances

3.3% annual exceedance rainfall

event
Epoch
Central allowance
2050s 25%
2070s 30%

Upper end allowance
35%

40%

1% annual exceedance rainfall

event
Epoch
Central allowance
2050s 25%
2070s 30%

Upper end allowance
40%

45%

*Use 20505’ for development with a lifetime up 2060 and use the 2070s
epoch for development with a lifetime between 2061 and 2125
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GENERAL

Do not scale from this drawing.

All dimensions are in millimetres unless noted otherwise.

All setting out to architects drawings.

Drawing to be read in conjunction with all other SEA drawings and architects drawings.

This scheme has been designed using the survey information provided by others. It shall be the responsibility of the
contractor to verify levels, boundaries etc prior to commencing any works on site. SEA Consulting Engineers Ltd. shall

not accept any responsibility for errors resulting from the survey.

All setting to be in accordance with the Architect's drawings, the Contractor is to check all dimensions and levels
prior to commencement of work and report any discrepancies to the Engineer, including any encountered during
construction works.

All dimensions should be checked on site prior to construction. Please notify the Engineer of any discrepancies
before commencing or continuing any work.

HEALTH, SAFETY & THE ENVIRONMENT

In accordance with the Health and Safety at Work etc Act 1973 and the Construction (Design and Management)
Regulations 2015, designs and details on this drawing have been the subject of a Designers Risk Assessment, to
identify risks in construction, use, or demolition of the scheme.

It is not considered necessary for Designers to highlight obvious and/or common risks (such as deep excavations,
manual handling and working around heavy plant) which Contractors should be familiar with.

So as far as is reasonably practicable, risks inherent in the design have been eliminated. Where it has been
considered that elimination of a risk (or part of a risk) is not reasonably practicable, it has been reduced.

Significant unusual residual risks are identified below, beside the measures which have been adopted to eliminate
and/or reduce them:

None identified.
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Drained Area = 730m?
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hrwallingford

Calculated by: Warren Allsopp

Site name: New AGP

Site location: Unity Primary School

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with Environment Agency guidance
“Rainfall runoff management for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS (Defra,
2015). This information on greenfield runoff rates may be the basis for setting consents for the drainage of surface water runoff from sites.

Runoff estimation approach iz

Site characteristics Notes

Total site area (ha): 01

(1) Is QBAR <2.0l/s/ha?

Methodology

Calculate from SPR and SAAR When Qgar is < 2.0 I/s/ha then limiting discharge
Qgar estimation method:
rates are set at 2.0 /s/ha.

SPR estimation method: =~ Calculate from SOIL type

Soil characteristics

Default Edited  (2) Are flow rates < 5.01/s?
SOLL type: 1 1
Where flow rates are less than 5.0 I/s consent
HOST class: N/A N/A for discharge is usually set at 5.0 I/s if blockage
01 01 from vegetation and other materials is possible.
SPR/SPRHOST: : :
Lower consent flow rates may be set where the
Hydro|ogica| blockage risk is addressed by using appropriate
characteristics Default Edited drainage elements.
SAAR (mm): o1 o1
Hydrological region: 10 0 (3) Is SPR/SPRHOST < 0.3?
Growth factor1year | 087 0.87
rowth curvetactor f year Where groundwater levels are low enough the
Growth curve factor 30 17 17 use of soakaways to avoid discharge offsite
ears:
y would normally be preferred for disposal of
Growth curve factor 100 2.08 208
years: surface water runoff.
Growth curve factor 200 237 237
years:
Greenfield runoff rates  petaurt Edited
Qaar (I/s): 0.02 0.02
1in1year (I/s): 0.02 0.02
1in 30 years (I/s): 0.04 0.04
1in 100 year (I/s): 0.05 0.05
0.05 0.05

1in 200 years (I/s):

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Site Details

Latitude: 53.560142° N
Longitude: 2.24846° W
Reference: 896445262
Date: Dec 02 2024 13:36

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and

conditions and licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The

use of these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other

organisation for the use of this data in the design or operational characteristics of any drainage scheme.
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OV A SEA Consulting Engineers File: 00227 - Attenuation Calculation | Page 1
EA Network: Storm Network New Playzone Pitch
CONSULTING ENGINEERS WRA Unlty Primary SChOOI
i 02.12.2024 Surface Water Calculations
Nodes
Name Area Cover Diameter Depth
(ha) Level (mm) (m)
(m)
1 0.073 100.000 450 0.335
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Detailed Starting Level (m)
Rainfall Events Singular Skip Steady State x Check Discharge Rate(s) x
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume x
Winter CV  1.000 Additional Storage (m¥ha) 0.0

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Return Period Climate Change Additional Area Additional Flow

(vears) (CC %) (A %) (@ %)
1 0 0 0
30 0 0 0
100 45 0 0
Node 1 Online Orifice Control
Flap Valve x Design Depth (m) 0.700 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 1.0
Invert Level (m) 99.250 Diameter (m) 0.024
Node 1 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 99.665 Slope (1:X) 250.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) Depth (m)
Safety Factor 2.0 Width (m) 20.000 Inf Depth (m)

Porosity 0.30 Length (m) 30.000

Flow+ v12.0 Copyright © 1988-2024 Causeway Technologies Ltd




SiA

CONSULTING ENGINEERS

File: 00227 - Attenuation Calculation
Network: Storm Network

SEA Consulting Engineers

Page 2
New Playzone Pitch

WRA Unity Primary School
02.12.2024 Surface Water Calculations
Results for 1 year Critical Storm Duration. Lowest mass balance: 96.91%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3)
180 minute summer 1 124 99.738 0.073 3.4 4.0474 0.0000 OK
Link Event us Link Outflow Discharge
(Upstream Depth) Node (1/s) Vol (m3)
180 minute summer 1 Orifice 0.8 10.2

Flow+ v12.0 Copyright © 1988-2024 Causeway Technologies Ltd
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O\ A
EA Network: Storm Network New Playzone Pitch
CONSULTING ENGINEERS WRA Unity Primary School
02.12.2024 Surface Water Calculations

Results for 30 year Critical Storm Duration. Lowest mass balance: 96.91%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
120 minute winter 1 118 99.837 0.172 9.2 20.1424 0.0000 OK
Link Event us Link Outflow Discharge
(Upstream Depth) Node (1/s) Vol (m3)
120 minute winter 1 Orifice 0.9 18.5

Flow+ v12.0 Copyright © 1988-2024 Causeway Technologies Ltd




SEA Consulting Engineers File: 00227 - Attenuation Calculation | Page 4

O\ A
EA Network: Storm Network New Playzone Pitch
CONSULTING ENGINEERS WRA Unity Primary School
02.12.2024 Surface Water Calculations

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 96.91%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
360 minute winter 1 344 99.970 0.305 7.4 44,1994 0.0000 OK
Link Event us Link Outflow Discharge
(Upstream Depth) Node (1/s) Vol (m3)
360 minute winter 1 Orifice 1.0 33.0

Flow+ v12.0 Copyright © 1988-2024 Causeway Technologies Ltd
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Proposed Proprietary orifice flow control
chamber 'Oriflow' chamber or similar
provided with a 24mm orifice plate
Restricting flows to 1l/s

Depth = 0.750m

Outfall into existing school

, ' drainage. Full survey to be
carried out prior to construction
to enable a design check.

GENERAL

Do not scale from this drawing.

All dimensions are in millimetres unless noted otherwise.

All setting out to architects drawings.

Drawing to be read in conjunction with all other SEA drawings and architects drawings.

This scheme has been designed using the survey information provided by others. It shall be the responsibility of the
contractor to verify levels, boundaries etc prior to commencing any works on site. SEA Consulting Engineers Ltd. shall
not accept any responsibility for errors resulting from the survey.

All setting to be in accordance with the Architect's drawings, the Contractor is to check all dimensions and levels
prior to commencement of work and report any discrepancies to the Engineer, including any encountered during

construction works.

All dimensions should be checked on site prior to construction. Please notify the Engineer of any discrepancies
before commencing or continuing any work.

HEALTH, SAFETY & THE ENVIRONMENT

N

In accordance with the Health and Safety at Work etc Act 1973 and the Construction (Design and Management)
Regulations 2015, designs and details on this drawing have been the subject of a Designers Risk Assessment, to
identify risks in construction, use, or demolition of the scheme.

It is not considered necessary for Designers to highlight obvious and/or common risks (such as deep excavations,
manual handling and working around heavy plant) which Contractors should be familiar with.

So as far as is reasonably practicable, risks inherent in the design have been eliminated. Where it has been
considered that elimination of a risk (or part of a risk) is not reasonably practicable, it has been reduced.

Significant unusual residual risks are identified below, beside the measures which have been adopted to eliminate
and/or reduce them:

None identified.

DRAWING KEY:

Proposed 80mm lateral drains beneath pitch.

== = = = Proposed Surface water

_>1 500 Proposed pitch gradients
Proposed permeable type 3 subase extents beneath pitch, depth 250mm, providing
attenuation for the 1 in 100 year + 45% event.
a Overland flow direction in case of system failure

Rev.l Date | By | Description

mle
CONSULTING ENGINEERS

[ CONSULTING CIVIL & STRUCTURAL ENGINEERS |

E: warren@seace.co.uk
T: 07976310054

PROJECT

NEW PLAYZONE PITCH
UNITY COMMUNITY PRIMARY
SCHOOL

DRAWING

PROPOSED DRAINAGE LAYOUT

SCALE: 1:100@A2 DATE: 02.12.2024
DRAWN BY: WRA REV: -
STATUS: FOR APPROVAL

DWG No: 00227/E02 | - I




	1.0 Introduction
	1.1 Design Brief
	1.1.1 The client, Labosport,  requires a surface water drainage design  for the installation of a playzone artificial pitch at Unity Primary School, Manchester
	1.1.2 This report provides design proposals to ensure surface water is managed adequately along with a SUDS assessment and maintenance schedule.
	1.1.3 This report has been prepared by SEA Consulting Engineers Ltd. The benefit is limited to our instructing client, Labosport.
	1.2 Site Location
	1.2.1 The site is located within the grounds of Unity Primary School, approximately 2.4km north of Manchester City Centre. The approximate national grid reference is 383620E, 400570N and a site location plan is presented in Appendix A.
	1.3 Current Land Use
	1.3.1 The site is currently part of the school playing fields.
	1.4 Proposed Development
	The proposed development will comprise the construction of a new playzone artificial sports pitch.  A site layout is presented in Appendix B.
	2.0 Surface Water Drainage
	2.1 Existing Surface water drainage
	2.1.1 The site is not served by any formal surface water drainage.  There is an existing 375mm United Utilities (UU) combined sewer within the grounds of the school, to the south of the main building. It is assumed that all the school's surface water ...
	2.2 Proposed Storm Drainage Discharge
	2.2.1 Paragraph 80 of the Planning Practice Guidance for ‘Flood Risk and Coastal Change’ defines the hierarchy of drainage options. Where reasonably practicable the aim should be to discharge stormwater as high up the following hierarchy of storm drai...
	2.2.2 Each of these is consider separately below;
	Into the ground
	2.2.3 A ground investigation has been undertaken by Soiltechnics Ltd, with infiltration testing carried out. They have concluded that the use of soakaways at this site is not viable. This is further backed up by the fact that no existing soakaway feat...
	To a surface water body
	2.2.4 There are no existing watercourses or bodies within the vicinity of the site.
	To a surface water sewer, highway drain or another drainage system
	2.2.5 It is assumed that existing surface water drains are present close to the existing school building which connects to the existing UU combined sewer. These drains will offer a viable outfall for the site's surface water.
	2.3 Proposed Surface Water Drainage Strategy
	2.3.1 Proposals are to drain the new playzone pitch to existing surface water is serving the existing site.
	2.3.2 The design will use FEH22 rainfall parameters and will be for all drained areas of the site to accommodate storms up to the 1 in 100-year event and allow for the increase in storm intensities up to 45%. This is based on the Environment Agency up...
	2.3.3 Proposals are to restrict the pitches surface water to as close to greenfield runoff as possible. The online greenfield runoff tool by HR Wallingford has been used to assess the greenfield runoff rates, based on the site's drained areas.  The ca...
	2.3.4 The new artificial grass pitch will consist of 20mm sand-dressed synthetic turf, 15mm porous shockpad along with a 50mm porous macadam and a 250mm permeable type 3 subbase, which will allow water to infiltration through the pitch make up to a se...
	2.3.5 The system has been modelled using Causeway Flow for all storm durations up to 10,080mins. The calculations are presented in Appendix H and shows that Pitch build-up provides adequate attenuation for all storm events up to and including the 1in1...
	2.3.6 A Drainage layout for the scheme is presented in Appendix I.
	2.3.7
	2.4 SUDS
	2.4.1 The use of SUDS and pollution control measures have been assessed using the Simple Index Approach set out within the CIRIA SUDS Manual 2015. Based on table 26.2 of the SUDS Manual, the pollution indices for the site are set out in table 2.1 below.
	2.4.2 Residential roofs’ is considered to be the most appropriate category, due to the minimal pollution hazard associated with the proposed Hockey Pitch , which will have no vehicle movements within its extent.
	2.4.3 Surface water from the area will pass through the permeable subbase. Therefore acting very similar to permeable paving.
	2.4.4 Table 26.3 of The SuDS Manual shows the mitigation indices for a range of Suds components for discharges to surface waters. An extract of this is provided in Table 2.2 below for the components relevant to the proposed development.
	2.4.5 Based on the above it can be seen that the permeable subbase will provide adequate treatment for the sites surface water.
	2.5 Maintenance
	2.5.1 All new surface water will remain private and maintenance will be the responsibility of the landowner The following maintenance plan shall be implemented.
	3.0 Conclusion
	3.1.1 Based on the above, and providing the above strategies are adopted, the developed site will not contribute further to flood risk and therefore satisfying the requirements of the National Planning Policies Framework.
	3.1.2 References
	 Department for Communities and Local Government (July 2021) - National Planning Policy Framework.
	 BS 8533:2011 Assessing and managing flood risk in development – Code of Practice.
	 CIRIA Report C635 Designing for exceedance in urban drainage – good practice.
	 The SUDS Manual
	 Design and Analysis of Urban Storm Drainage – The Wallingford procedure – Volume 1.
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	SOAKAWAY EXTRACTS.pdf
	Table of Contents
	Non-technical Summary
	1 Introduction
	1.1 Scheme Outline
	1.1.1 The proposed development is for construction of a LED floodlit tarmacadam PlayZone pitch (measuring approximately 30m x 25m in size) for football and basketball use. The development will be located within the northern part of the grounds to Unit...
	1.1.2 The report is based on the project proposals and information outlined above; should the scheme change then it will be necessary to review the conclusions and recommendations presented in this report.

	1.2 Brief
	1.2.1 This report has been prepared following instructions received from our client, The Football Foundation.
	1.2.2 The scope of works has been completed in accordance with the 2024 PlayZone framework agreement for a ground investigation utilising windowless sampling methods. The principal objectives of the ground investigation are to establish ground conditi...
	1.2.3 In addition to the above, a topographical survey and electrical capacity survey have been commissioned for the project, provided under separate cover.

	1.3 Limitations
	1.3.1 Soiltechnics disclaims any responsibility to our Client and others in respect of any matters outside the scope of this report. This report has been prepared with reasonable skill, care and diligence in accordance with the terms of our contract, ...


	2 Desk Study
	2.1 Sources of Information
	2.1.1 Reference has been made to the following sources of information:

	2.2 Site Location and Description
	2.2.1 The proposed development lies within Manchester, approximately 2.4km north of the city centre, at the following postal address:
	2.2.2 An aerial image showing the approximate site boundary and approximate development footprint is presented below, followed by a table summarising the key site features and a series of site photographs. A site plan is provided within Appendix A.
	2.2.3 The observations provided above are made by a Geoenvironmental Engineer, who is not a specialist in asbestos surveying or invasive weed identification. Any associated comments are intended for use by this report only, and not for any other purpose.
	2.2.4 A selection of site photographs are presented below.

	2.3 Site History
	2.3.1 An attempt to trace the history of the site has been carried out by reviewing readily available ordnance survey maps. A chronological summary of the site’s history is provided below.

	2.4 Anticipated Geology and Hydrogeology
	2.4.1 Based on a review of available records, the site is anticipated to be underlain by superficial deposits of Devensian Till (refer to Figure 2-I below). The site is observed to be within an area of superficial thickening associated with a hidden v...
	2.4.2 Artificial ground is noted across the wider site footprint, likely associated with backfilling of the former clay pit.
	2.4.3 Review of a Phase 1 desk study report produced for the Unity Community Primary School by Integra Consulting Environmental Ltd in August 2015, provides historical ground investigation data for the redline site under consideration. Borehole data i...
	2.4.4 Testing of soils indicated the presence of quantifiable Chrysotile asbestos fibre bundles and free fibres within 6 No. of 12 No. samples tested (4 No. of 9No. ‘shallow’ samples).
	2.4.5 The underlying bedrock is recorded as the Chester Formation across the entirety of the site, comprising mudstone (refer to Figure 2-J below).
	2.4.6 A summary of the anticipated geology underlying the site is summarised as follows:

	2.5 Flood Risk
	2.5.1 The site lies within a Flood Zone 1 where the risk from flooding from rivers or the sea is <0.1% in any given year. The risk from surface water flooding is considered very low.
	2.5.2 It should be noted that this information does not constitute a site-specific Flood Risk Assessment and one may be required for the scheme.

	2.6 Mining and Ground Stability
	2.6.1 The site is located within a Coal Mining Reporting Area, but outside of a Development High Risk Area. No recorded or probable unrecorded workings, coal seams, mine entries or opencast sites are located within 100m of the site.
	2.6.2 Review of a Coal Authority report contained in the Integra consulting Phase 1 report indicates no shallow mining risk, or presence of mine shafts and open cast sites in close proximity.
	2.6.3 On the basis of the above, the risk from ground instability associated with coal mining legacy is considered to be very low.

	2.7 Landfill and Infilled Ground
	2.7.1 Open-source Environment Agency landfill mapping data indicates the proposed development lies within a historic landfill site, associated with the historic clay pit (refer to Figure 2-K below). The landfill is noted to comprise commercial and hou...
	2.7.2 Based on the above and anticipated ground conditions on site, whilst there is a potential for elevated ground gases beneath the site, the risk to the PlayZone is considered to be low due to the nature of the development (open air pitch and flood...

	2.8 Underground Infrastructure
	2.8.1 Copies of all utility plans obtained are presented as Appendix H. The plans are provided for information only and should not be relied upon to be accurate. In addition, it is worth noting that the public utility plans provided by the asset owner...
	2.8.2 A review of the information shows an LV electrical line runs parallel to the proposed development’s eastern boundary (see Figure 2-L).

	2.9 Unexploded Ordnance (UXO) Hazard Screen
	2.9.1 A UXO hazard screen has been undertaken by Soiltechnics (as a non-specialist) in accordance with CIRIA C785 to determine if further specialist risk assessment is required. This has been carried out with reference to the Zetica bomb density maps,...
	2.9.2 A preliminary risk review has been undertaken by a UXO specialist to assess the risk of encountering UXO during ground investigation works undertaken by Soiltechnics only and to identify any precautionary measures required. It should be noted th...
	2.9.3 The risk review concluded that there was a credible risk of encountering UXO during the ground investigation.  It should be noted that this preliminary risk review does not consider risks to the construction phase.


	3 Ground Investigation
	3.1 Objectives
	3.1.1 The ground investigation scope and location of exploratory holes was determined by Soiltechnics Ltd, based upon the overall brief outlined in Section 1.
	3.1.2 The objectives of the fieldwork were to:

	3.2 Fieldwork Summary
	3.2.1 Fieldwork was undertaken on 1st February 2024.
	3.2.2 A summary of the works completed is set out in the table below, along with the location of the exploratory records. The exploratory hole location plan is presented within Appendix A.
	3.2.3 It should be noted that WS04 was completed on the grassed embankment some 1m above the level of the surrounding area.
	3.2.4 All soils encountered were described in accordance with BS EN ISO 14688 “Identification and Classification of soil”.

	3.3 Unexploded Ordnance (UXO)
	3.3.1 Due to the risk identified during the initial hazard screening of the site, Soiltechnics commissioned a UXO specialist to undertake a preliminary risk review for the purpose of the ground investigation works phase only.
	3.3.2 The review concluded that the UXO risk to the ground investigation works was moderate within the site boundary, and therefore the works were supervised by a UXO specialist. No ferrous anomalies were identified during the works.

	3.4 Sampling
	3.4.1 During the fieldwork, sampling of soil, rock and groundwater for geotechnical purposes has been undertaken in accordance with BS EN ISO 22475-1 “Geotechnical Investigation and testing – sampling by drilling and excavation and groundwater measure...
	3.4.2 Samples collected for chemical analysis have been taken and handled in accordance with BS ISO 18400-105:2017 “Soil quality — Sampling Part 105: Packaging, transport, storage and preservation of samples”.
	3.4.3 Various sampling and sub-sampling methodologies have been adopted as appropriate, with the primary aim of obtaining the highest quality sample class practicable.
	3.4.4 Untested chemical and geotechnical samples will be held for a period of 4 weeks from the date of the first report issue, after which they will be disposed of with no further notice.

	3.5 In-situ Testing
	3.5.1 The following table summarises the field testing carried out. The results are summarised on individual exploratory hole logs where appropriate and detailed within the Appendices indicated.

	3.6 Investigation Constraints
	3.6.1 No significant constraints were encountered which limited the design of the scope of works or the undertaking of fieldworks.


	4 Laboratory testing
	4.1 Overview
	4.1.1 Samples obtained from exploratory holes were sent to independent accredited laboratories for geotechnical and chemical testing.

	4.2 Geotechnical Testing
	4.2.1 The geotechnical testing schedule was prepared by Soiltechnics using a targeted and judgemental approach, based upon the scheme proposals and ground conditions encountered.
	4.2.2 Geotechnical laboratory test results are presented in Appendix D, and the total number of geotechnical tests undertaken is summarised below:

	4.3 Chemical Testing
	4.3.1 The chemical testing schedule was prepared by Soiltechnics using a targeted and judgemental approach, based upon fieldwork observations.
	4.3.2 Chemical laboratory test results are presented in Appendix E, and the total number of chemical tests undertaken is summarised below:


	5 Ground Investigation Findings
	5.1 Ground Model
	5.1.1 Ground conditions encountered were relatively consistent across the site and were broadly in line with those anticipated from the desk study.
	5.1.2 The table below interprets the geological conditions at the site. Unless otherwise stated in subsequent interpretive report sections, this represents the adopted ground model.
	5.1.3 Further detail about the ground conditions encountered is provided in the relevant sub-sections below.

	5.2 Topsoil
	5.2.1 Topsoil was encountered in all exploratory holes, comprising brown slightly gravelly silty sand and locally sandy slightly gravely clay. Gravel comprised brick and sandstone. The base of the unit was typically 0.3m bgl and varied between 0.2m an...

	5.3 Made Ground
	5.3.1 Made Ground was encountered underlying topsoil across all exploratory boreholes. The base of the unit was observed within WS04 at 4.30m bgl. The base depth of the unit was not observed in WS01 asn WS02 within the maximum exploratory depth of 5.4...
	5.3.2 Made Ground was observed as dominantly granular soils typically observed to be very gravelly silty sand with demolition type materials. On the western side of the site (WS03 & WS04) clay fill was present, comprising reworked natural soils, and a...
	5.3.3 A photograph of the Made Ground encountered is shown below in Figure 5-A.

	5.4 Devensian Till
	5.4.1 Devensian Till was encountered underlying Made Ground in WS02 and WS04 comprising soft grey/brown gravelly sandy clay. The base of the unit was not encountered within 5.45m.
	5.4.2 A photograph of the Devensian Till can be seen below in Figure 5-B.

	5.5 Groundwater
	5.5.1 A summary of the groundwater level data obtained during the fieldworks phase is presented below.
	5.5.2 Groundwater levels are expected to vary seasonally and in response to recent weather conditions. Long term monitoring will provide a reasonable quantification of such variation.

	5.6 Evidence of Possible Contamination
	5.6.1 During the ground investigation works, no significant visual or olfactory evidence of contamination was noted, except for the presence of anthropogenic materials contained within the Made Ground (ash, brick, concrete).

	5.7 Obstructions and Instability
	5.7.1 The table below summarises the obstructions = encountered that affected the progress of the investigation works.
	5.7.2 Significant instability of borehole sides was not experienced during the investigation.


	6 Chemical Assessment
	6.1 Topsoil Suitability
	6.1.1 A composite sample of the Topsoil was obtained and tested for the sole purpose of assessing the suitability of such soils for either reuse onsite within the existing playing fields or offsite, potentially within a residential development. As suc...
	6.1.2 Assessment of laboratory test data has been carried out using published generic assessment criteria (GACs). The GACs act as screening values to provide a ‘trigger’ to an assessor that soil concentrations above these limits might present an unacc...
	6.1.3 Asbestos does not currently have published GACs which can be used for generic assessment purposes, at this stage a present / absent trigger limit has been adopted.
	6.1.4 A table analysing the test data is presented in Appendix F, and the following table summarises the outcome of the analysis.
	6.1.5 Based on the above, the testing indicates that the Topsoil in-situ would be chemically suitable for reuse onsite, or offsite within a residential development.
	6.1.6 In addition, no asbestos was detected within the reworked Topsoil sample analysed and no suspected asbestos containing materials were observed during the site works.

	6.2 Waste Disposal
	6.2.1 Sampling has been undertaken to characterise the in-situ soils encountered on site for the potential disposal to landfill.  The classification of soils for disposal to landfill is undertaken in accordance with WM3 (v1.2GB), and a Waste Acceptanc...
	6.2.2 A single composite sample of the Made Ground was obtained using soils from each exploratory hole, referenced as WAC01.
	6.2.3 The assessment sheets are enclosed within Appendix G, and a summary of the findings is presented in the table below.

	6.3 Materials Management
	6.3.1 In terms of the development, where reasonably practicable, landfill disposal should be minimised through the reuse of site-won materials on site, or off-site transfer of surplus soils to other development schemes or Soil Treatment Facilities. Ea...
	6.3.2 Where Made Ground soils are to be reused onsite or materials transferred between sites, a Materials Management Plan (MMP) or Waste Exemption is recommended.
	6.3.3 The process of an MMP allows soils that are suitable for reuse and have a certainty of use to not be considered a waste, and therefore not fall under the waste regulations. This scheme is self-regulated within the industry and is supported in pr...


	7 Geotechnical Discussion
	7.1 Scheme Overview
	7.1.1 The following assessments are made on the investigatory data presented in the preceding sections of this report and are made with reference to the specific nature of the development. Should scheme proposals change then it is recommended that the...
	7.1.2 The project will comprise construction of a LED floodlit tarmacadam PlayZone pitch (measuring approximately 30m x 25m in size) for football and basketball use.  In view of the scheme proposals, the geotechnical elements considered in this report...

	7.2 Key Geotechnical Issues
	7.2.1 In view of the ground conditions, the following list summarises the key geotechnical issues that may impact the scheme and will therefore need to be appropriately managed during the lifecycle of the project:

	7.3 Made Ground
	7.3.1 The Made Ground deposits recorded in all exploratory holes are considered unsuitable for supporting concentrated foundation loads due to their low strength/density and variable/compressible nature. Accordingly, foundations should extend, as a mi...
	7.3.2 The full thickness of Made Ground was only proven in WS04 in the south-western part of the site, with deposits of Devensian Till present at depths of 4.3m bgl. It is noted that WS03 in the north-western part of the site terminated at shallow dep...
	7.3.3 Due to the thickness of the Made Ground, adoption of pad foundations for the proposed floodlights is highly unlikely to be feasible, with such deposits promoting excessive amounts of total and differential settlement. Some form of ground improve...

	7.4 Mining Legacy
	7.4.1 The site is located within a Coal Mining Reporting Area, but outside of a Development High Risk Area. No recorded or probable unrecorded workings, coal seams, mine entries or opencasts are located within 100m of the site.
	7.4.2 Review of a Coal Authority report contained in the Integra consulting Phase 1 report indicates no shallow mining risk, or presence of mine shafts and open cast sites in close proximity.
	7.4.3 On the basis of the above, the risk from ground instability associated with coal mining legacy is considered to be very low.

	7.5 Foundation Strategy
	7.5.1 In view of the key geotechnical issues discussed above and anticipated loadings the following foundation types are considered suitable for the project;

	7.6 Floodlight Foundations
	7.6.1 Due to the depth of Made Ground present across site, as discussed in in Section 5.3 above, piled foundations would be necessary, or some form of ground improvement (vibrotreatment, rapid impact compaction or controlled modulus columns) in order ...
	7.6.2 A driven/bored piled solution would transmit superstructural loads down through the Made Ground and into more competent Devensian Till deposits at depth to obtain end bearing and shaft adhesion support.
	7.6.3 It is recommended the type, design and installation of the piles are determined by a specialist piling contractor who has experience in pile installation in these or similar ground conditions and may be able to interpret the observed ground cond...
	7.6.4 Due to a combination of cost, programme and site constraints, some alternative foundation or ground improvement solutions to minimise settlement below floodlight foundations could be viable for the development. The following solutions may be tec...
	7.6.5 Controlled Modulus Columns (CMC) provide a fast and economical alternative to piling. The technique installs low strength concrete columns (280mm to 500mm) in diameter, utilising a displacement tool attached to a rig. The concrete columns would ...
	7.6.6 Rapid Impact Compaction (RIC) compacts granular/mixed soil surfaces through introduction of high frequency energy impacts. The RIC consists of a compaction foot which is placed on the ground and repeatedly struck by a 7-12 tonne hydraulic rammer...
	7.6.7 Soil mixing involves modifying the properties of weak soils to improve load carrying and permeability characteristics. The process uses a single or multi tool auger to break up the soil, which is then injected at low pressures with a specificall...
	7.6.8 Should an alternative approach to foundation design be considered, it is recommended the advice of a specialist in the field of the above processes is sought ahead of design. It is also possible that further site investigation would be required ...

	7.7 Artificial Pitch Foundations
	7.7.1 It is anticipated that the proposed PlayZone will be located at or about existing ground levels, with the formation located on Made Ground following removal of any Topsoil type material. Some of the existing embankment along the west of the site...
	7.7.2 CBR value has been determined for the proposed PlayZone using in-situ Dynamic Cone Penetrometer testing following the methodology defined by the Highways England Document CS229 Data for Pavement Assessment. The results are presented in Appendix ...
	7.7.3 Based on the anticipated founding depth and DCP results, a CBR design value of 10% can be adopted for soils that are likely to be representative of those which remain at or near pitch formation levels. It should be noted that values range from 7...
	7.7.4 The Made Ground materials are anticipated to exhibit a degree of variability and compaction It is recommended that the formation level is trimmed and rolled following the requirements outlined in the Specification for Highway Works Series 600.  ...
	7.7.5 Alternatively, consideration should be given to excavating, sorting and compacting the initial 1m depth of Made Ground to achieve consistent levels of compaction across the proposed PlayZone and minimising the potential effects of differential s...
	7.7.6 In addition, increasing and homogenising the density of the Made Ground through ground improvement techniques such as rolling dynamic compaction (RDC) or permeation grouting/lime & cement stabilisation could be undertaken. These are notably expe...

	7.8 Drainage
	7.8.1 In situ permeability testing has been undertaken at the site in accordance with BS EN ISO 22282 Geotechnical investigation and testing – Geohydraulic testing (2012).
	7.8.2 The results are presented in Appendix C and summarised below:
	7.8.3 Due to insufficient infiltration over a test period of 90 minutes, permeability could not be determined within cohesive Made Ground soils within WS03. In addition, whilst a fall in water was noted in WS04, it is likely this water is draining int...
	7.8.4 Discharge of stormwater collected by the proposed development into Made Ground deposits are not considered amenable. Water freely/directly discharged into the Made Ground could cause collapse of air voids contained in these deposits, which promo...
	7.8.5 On this basis, disposal of stormwater via a soakaway is not considered viable.
	7.8.6 No existing soakaway features were observed on site during ground investigation works; however, a full drainage survey was not undertaken.
	7.8.7 As an alternative, it is possible that the PlayZone drainage could key into the existing surface water drainage system currently used by the school to the southwest. A manhole cover was presnet to the southwest of the PlayZone area. If this is c...

	7.9 Aggressiveness of the Ground to Buried Concrete
	7.9.1 The aggressiveness of the ground with respect to buried concrete has been assessed in accordance with Building Research Establishment Special Digest 1: Concrete in Aggressive Ground Third Edition (2005).
	7.9.2 The site is interpreted to be a brownfield site where pyrite is likely to be present.
	7.9.3 The classification of the strata is tabulated below:
	7.9.4 It should be noted that where concrete is in contact with more than one soil type then the most onerous DS and ACEC classification should be adopted.


	8 Recommendations for further works
	8.1.1 If a piled foundation solution is adopted for the proposed floodlighting across the proposed development area, it is recommended this investigation is supplemented with further onsite deeper boreholes providing parameters to facilitate design an...
	8.1.2 If ground improvement (such as vibrotreatment, dynamic compaction, rapid impact compaction or controlled modulus columns) is utilised, potentially allowing adoption of shallow foundations, or lime/cement stabilisation is utilised below the propo...
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