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Introduction

Design Brief

The client, McArdle SportTec requires a surface water drainage design for the installation of an
extended Artificial Grass Pitch (AGP) at Manchester Communications Academy

This report provides design proposals to ensure surface water is managed adequately and to discharge
conditions 22 of planning approval reference 141465/FO/2024.

Site

The site is located approximately 200m to the northeast of Manchester Communications Academy at
the following postal address:

Lathbury Road
Manchester
M9 5GF

Current Land Use

The existing site is an all-weather pitch, which is being refurbished; the remainder of the site is an open
field. Appendix A presents the site's topographical survey.

Proposed Development

The proposed development comprises the refurbishment and extension of the existing 95m x 52m
AGP. The proposed development layout is presented in Appendix B.
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2.1.3

2.14

Surface Water Drainage

Existing Surface water drainage

There is existing surface water drains serving the site, which drain the existing all-weather pitch,
outfalling to an existing culverted watercourse to the southwest. Appendix C shows the existing
surface water drains, surveyed as part of developments to the south of the site.

The existing all-weather sports pitch has a positive outfall to the existing surface water drainage with
a total drained area of 5045m?. SEA drawing EO1, appendix D, shows this drained area.

Existing surface water flows have been calculated using the 'modified rational method', which
calculates flow rates from drained areas based on rainfall intensity. The equation is as follows

Q=2.78 x i x A/10,000, where

Q =flow rate in l/s

i = rainfall intensity in mm/hr (in the UK a rainfall intensity of 50mm/hr is used.)
A = drained area in m?

Based on the drained area noted above equates to an existing flow rate of 70.1l/s.
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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 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 To combined sewer
2.2.2 Each of these is considered separately below;
Into the ground
2.2.3 A ground investigation has been undertaken by Soiltechnics Ltd, report reference R-STV5997-R01-B.
Infiltration testing was undertaken as part of the site works, and they concluded that the use of a
soakaway is not viable. An extract from their report can be viewed in Appendix E.
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 Asdiscussed in section 2.1, above, existing surface water drains serve the site. These drains provide a

viable outfall for the site's surface water.
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2.3.1 Proposals are to utilise the existing pitch drainage with additional lateral drains added. Due to the

2.3.2

2.3.3

234

235

location of the existing outfall chamber being within the new pitch extent the chamber will have to be
relocated south.

The design will use FEH22 rainfall parameters and will be for all drained areas on the site to
accommodate storms up to the 1 in 100 year event, plus a 45% Allowance for climate change. 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 F. The site's drained areas are presented in Appendix G and equate
to a total area of 6270m?.

As this development is part refurbishment, the existing levels and gradients will remain unchanged.
The Current pitch gradients are 1in100, which limits the volume of attenuation available. Taking this
into consideration, a new HydroBrake flow control chamber is proposed to restrict the flow below the
existing calculated brownfield rate of 70.1l/ as much as possible.

The AGP will consist of a 50mm synthetic surface, 10mm shockpad, 40mm porous macadam and
300mm permeable type 3 subbase, which will allow water to infiltration through the pitch make up to
a series of existing and new lateral drains which will collect surface water before outfalling into a flow
control chamber with attenuation provided within the pitches make up.

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 AGP provides adequate attenuation for the
1in100 year + 45% event with a total flow rate of 56.5|/s

The total flow rate from the site equates to 52.51/s which offers a 25% betterment on the existing
flow rate of 70.11/s

A drainage layout and details are presented in Appendix J.
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2.4.1 The use of SUDS and pollution control measures have been assessed using the Simple Index Approach

2.4.2

243

244

245

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 for the proposed pitch, due to the
minimal pollution hazard associated with the proposed AGP, which will have no vehicle movements
within its extent.

Surface water from the AGP will pass through the permeable sub-base. Therefore acting very similar
to permeable paving. The new car parking is also considered a permeable pavement.

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 within the AGP 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

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.

References

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

The Building Regulations (2015) - Drainage and Waste Disposal - Approved Document H.
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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Existing Drainage Layout



Empty

3/(4
3/%
3/%
3/%

NS
— NS

31,7300,
m
\mS

N\
TN

=
T ey &L
% >
% O
& \ \a Q@

o, % o) &y o),i) S y % 4

@100mm — FW FW
O@/ mm \ 2 /
\ d}/ \ / /
o \ & D S s < “
NS
Y Wi @QV.@&@ /
\ \ N o 7
O@ d‘é/ / /
N S s
\ o s S
N &7
Q. S W
S
\ / Vgé*/
o N)
2 $|L60.80 /\QQQ /
\ Oqflz /
o & / %/\\V\ 7
Y S & &
\ @E‘? §7 7
<% IL62.7 & N v
U’L @Q 5 /
Vi
\ » \ Sy / g
A ~
& S {(QS{\\\% K 2 /S
\ O/\O AR \ / )
& \
Q, Ooe%%\@ov . 2 /
N / AV
@
4
O
PS4
<<j“\ <<,Q %v\
/ ANV /
DI
L E
L& S
(SR IANKS)
SEST
D K
R

SCALE IN METRES 1:150

o) Q&
4 V®\+@@ /

MAINTENANCE STRATEGY

IT IS UNDERSTOOD THAT THE NEW DRAINAGE NETWORK WILL BE PRIVATELY
OWNED AND MAINTAINED BY THE CLIENT OR AN APPOINTED MAINTENANCE
COMPANY ON THEIR BEHALF AND WILL NOT BE OFFERED UP FOR ADOPTION BY
UNITED UTILITIES.

THE PROPOSED DRAINAGE SYSTEM HAS BEEN DESIGNED IN ACCORDANCE
WITH THE CURRENT STANDARDS AND GUIDELINES TO ACHIEVE A MINIMUM
SELF-CLEANSING VELOCITY, HOWEVER EXCESSIVE DEBRIS IN THE SYSTEM
COULD STILL RESULT IN LOSS OF PERFORMANCE.

THE PROPOSED DRAINAGE DESIGN WILL CONSISTS OF TRADITIONAL
MANHOLES, PIPES AND CHANNELS.

IT IS PROPOSED TO CHECK THE UNDERGROUND DRAINAGE SYSTEM AND LIFT
MANHOLE/INSPECTION CHAMBER COVERS TO ENSURE THAT THE PIPEWORK
ASSOCIATED WITH EACH CHAMBER IS OPERATING CORRECTLY TWICE YEARLY
AND ENSURE DRAINAGE CHANNELS ARE FREE FROM DEBRIS.

ANY PROBLEMS ENCOUNTERED SHOULD BE INVESTIGATED BY CCTV SURVEY IF
REQUIRED AND ANY REMEDIAL WORKS NECESSARY CARRIED OUT IN A TIMELY
MANNER.

IT IS RECOMMENDED THAT THE BIANNUAL INSPECTIONS TAKE PLACE IN
SPRING AND AUTUMN WHERE THERE IS ADDITIONAL RISK OF BLOCKAGE FROM
DEBRIS ASSOCIATED WITH FALLEN LEAVES ETC.

ATTENUATION HAS BEEN PROVIDED IN THE FORM OF A BELOW GROUND
STORAGE/SOAKAWAY CRATE SYSTEM. A RECOMMENDED MAINTENANCE
SCHEDULE, CHECKLIST AND A PREFERRED CLEANING PROCEDURE SHOULD BE
INCLUDED FROM THE SUPPLIER IN THE O&M MANUAL HOWEVER IT IS
ANTICIPATED THAT THIS SHOULD INCLUDE TWICE YEARLY CHECKING THAT THE
UPSTREAM MANHOLES ARE FREE FROM DEBRIS AND ENSURE THAT NO
SEDIMENT IS BEING PASSED INTO THE STORAGE CRATES.

FLOW RESTRICTION HAS BEEN ACHIEVED THROUGH THE INCORPORATION OF
A HYDROBRAKE FLOW CONTROL UNIT. ARECOMMENDED MAINTENANCE
SCHEDULE, CHECKLIST AND A PREFERRED CLEANING PROCEDURE SHOULD BE
INCLUDED FROM THE SPECIALIST SUPPLIER IN THE O&M MANUAL HOWEVER IT
IS ANTICIPATED THAT THIS SHOULD INCLUDE TWICE YEARLY CHECKING THAT
THE UPSTREAM MANHOLES ARE FREE FROM DEBRIS AND THE UNIT IS
OPERATING CORRECTLY.

LASTLY, PERMEABLE PAVING CONSTRUCTION HAS BEEN INCORPORATED
WITHIN THE DRAINAGE PROPOSALS FOR THIS SITE. IT IS PROPOSED TO CHECK
AND CLEAN THE PERMEABLE SURFACES REGULARLY TO ENSURE THAT
SURFACE WATER RUNOFF IS NOT PREVENTED FROM DRAINING INTO THE
SUB-BASE LAYER, ESPECIALLY DURING THE AUTUMN PERIOD WHERE A
BUILD-UP LEAVES COULD OCCUR AND RESULT IN A LOSS OF PERFORMANCE.

SURFACE WATER DRAINAGE STRATEGY

REFERENCE SHOULD BE MADE TO WML FLOOD RISK ASSESSMENT;
11258-WML-00-XX-RP-C-0001, NOVEMBER 2023.

THE PROPOSED DEVELOPMENT IS UNDERSTOOD TO COMPRISE A NEW TWO
STOREY YEAR 7 BUILDING SITUATED ON 2No EXISTING PLAYING COURTS AND
CA PUMP PARK.

THE PROPOSED DEVELOPMENT IS TO BE DRAINED VIA SEPARATE FOUL AND
SURFACE WATER DRAINAGE SYSTEMS.

THE SURFACE WATER DRAINAGE PROPOSALS HAVE BEEN DESIGNED IN
ACCORDANCE WITH BS EN 752 AND THE BUILDING REGULATIONS APPROVED
DOCUMENT H (2010), WHICH INDICATES THE FOLLOWING HIERARCHY FOR THE
DISPOSAL OF SURFACE WATER DRAINAGE FROM DEVELOPMENT SITES:-

1. DISCHARGE VIA INFILTRATION;
2. DISCHARGE TO WATERCOURSE;
3. DISCHARGE TO SEWER.

THESE OPTIONS ARE DISCUSSED IN FURTHER DETAIL BELOW.

SURFACE WATER DISCHARGE VIA INFILTRATION

THE WML PHASE 2 GEO-ENVIRONMENTAL REPORT, OCTOBER 2023 INDICATES
THAT GROUND CONDITIONS AT THE SITE COMPRISE MIXED GRANULAR AND
COHESIVE GROUND, UNDERLAIN BY GENERALLY COHESIVE GLACIAL DEPOSITS
AT DEPTHS DOWN TO 3.5mbgl, WHICH ARE NOT CONDUCIVE TO THE USE OF
CONCENTRATED INFILTRATION TECHNIQUES.

IN ADDITION TO THE ABOVE, CHEMICAL ANALYSIS OF LEACHATE FROM
SAMPLES OF THE MADE GROUND INDICATED ELEVATED LEVELS OF CERTAIN
METAL AND PAH CONTAMINANTS.

GIVEN THE ABOVE IT IS CONSIDERED THAT THE USE OF CONCENTRATED
SOAKAWAYS AND OTHER INFILTRATION TECHNIQUES ARE NOT SUITABLE FOR
THIS DEVELOPMENT HOWEVER PERMEABLE PAVING CAN BE USED FOR THE
DRAINING OF NEW EXTERNAL HARDSTANDING.

SURFACE WATER DISCHARGE VIA WATERCOURSE

IT IS UNDERSTOOD THAT THE NEAREST WATERCOUSE IS MOSTON BROOK
LOCATED APPROXIMATELY 120m SOUTH OF THE PROPOSED DEVELOPMENT.

THE UNITED UTILITIES SEWER RECORDS INDICATE THE PRESENCE OF A
@2700mm CULVERTED SECTION OF THE SAME WATERCOURSE LOCATED
DIRECTLY TO THE EAST OF THE PROPOSED DEVELOPMENT.

A SERVICES SURVEY UNDERTAKEN BY GEOMATIC SURVEYS LTD, AUGUST 2023
HAS CONFIRMED THE PRESENCE OF MULTIPLE EXISTING PRIVATE FOUL &
SURFACE WATER DRAINS SERVING THE EXISTING SITE IN SOME CAPACITY.

THE ABOVE SURVEY INDICATES THAT THE EXISTING SITE SURFACE WATER
RUNOFF IS COLLECTED VIA TRADITIONAL GULLIES AND CHANNEL DRAINS
PRIOR TO TRANSPORTED THROUGH A NETWORK OF PRIVATE DRAINS WHICH
CONVERGE AT A POINT LOCATED SOUTH-WEST OF THE PROPOSED BUILDING.
FROM HERE IT APPEARS TO DISCHARGE DIRECTLY INTO THE CULVERTED
WATERCOURSE.

FOR THE PURPOSE OF DESIGN, IT IS ASSUMED THAT THE EXISTING DRAINS DO
DISCHARGE TO THE WATERCOURSE AS ABOVE, HOWEVER THIS IS TO BE
CONFIRMED VIA A CCTV SURVEY PRIOR TO CONSTRUCTION.

SURFACE WATER DISCHARGE VIA PUBLIC SEWER

GIVEN THAT DISPOSAL OF SURFACE WATER VIA A CONNECTION TO THE
ADJACENT WATERCOURSE APPEARS TO BE FEASIBLE, A CONNECTION TO THE
PUBLIC SEWER NETWORK WON'T BE REQUIRED AT THIS TIME.

A REVIEW OF THE UNITED UTILITIES (UU) SEWER RECORDS ALSO INDICATE THE
PRESENCE OF A COMBINED SEWER LOCATED WITHIN THE ADJACENT HIGHWAY.

SURFACE WATER DRAINAGE PROPOSALS

LEGEND

— SW

Sw

sw — EXISTING PRIVATE SURFACE WATER DRAIN

—FW

Fw

Fw — EXISTING PRIVATE WASTE WATER DRAIN

—cv cw cv — EXISTING PUBLIC COMBINED WATER SEWER

————————— EXISTING CULVERTED WATERCOURSE

NN~ EXISTING PRIVATE DRAINAGE TO BE ABANDONED

- — —O— — — — PROPOSED PRIVATE SURFACE WATER DRAIN
- - 4@7 — —— PROPOSED PRIVATE WASTE WATER DRAIN
— == PROPOSED CHANNEL DRAIN
X PROPOSED GULLY
(CP) DENOTES CATCH PIT
(FC) DENOTES FLOW CONTROL CHAMBER
V) DENOTES VENTED COVER

DENOTES PROPOSED RETAINING WALL

GIVEN THE ABOVE, THE PROPOSALS OUTLINED ON THIS DRAWING INTEND TO
DISPOSE OF ALL SURFACE WATER RUNOFF FROM THE NEW DEVELOPMENT VIA
AN EXISTING CONNECTION TO THE CULVERTED WATERCOURSE.

AS NOTED ABOVE, A SERVICES SURVEY UNDERTAKEN BY GEOMATIC SURVEYS
LTD, AUGUST 2023 HAS CONFIRMED THE PRESENCE OF MULTIPLE EXISTING
PRIVATE FOUL & SURFACE WATER DRAINS SERVING THE EXISTING SITE IN
SOME CAPACITY.

THE SURVEY INDICATES THAT THE EXISTING SITE SURFACE WATER IS
COLLECTED VIA TRADITIONAL GULLIES AND CHANNEL DRAINS PRIOR TO
TRANSPORTED THOUGH A NETWORK OF PRIVATE DRAINS WHICH CONVERGE
AT APOINT LOCATED SOUTH-WEST OF THE PROPOSED BUILDING. FROM HERE
IT APPEARS TO DISCHARGE DIRECTLY TO THE CULVERTED WATERCOURSE.

IT IS RECOMMENDED THAT A CCTV SURVEY IS UNDERTAKEN TO CONFIRM THE
LOCATION, DEPTH, SIZE AND CONDITION OF ALL DRAINAGE INFRASTRUCTURE
SHOWN ON THE SERVICES SURVEY PRIOR TO CONSTRUCTION.

THE NEW YEAR 7 BUILDING IS TO BE LOCATED ON AN EXISTING AREA OF MIXED
HARDSTANDING AND IS THEREFORE CLASSIFIED AS BROWNFIELD.

IT IS UNDERSTOOD THAT LLFA POLICY IS FOR ALL NEW DEVELOPMENTS TO
DISCHARGE AT PRE-DEVELOPMENT (GREENFIELD) RUNOFF RATES WHERE
PRACTICAL.

GIVEN THE ABOVE A RURAL RUNOFF CALCULATION HAS BEEN UNDERTAKEN
USING MICRODRAINAGE SOFTWARE WHICH CONCLUDED THE FOLLOWING
PRE-DEVELOPMENT RUNOFF RATES;

. 111 YEAR-2.01/s
. 1:30 YEAR - 3.4 I/s
. 1:100 YEAR - 3.7 I/s

(*A 0.75 URBAN FACTOR HAS BEEN APPLIED)

THE DRAINAGE PROPOSALS OUTLINED ON THIS DRAWING INTEND TO
DISCHARGE ALL SURFACE WATER RUNOFF AT THE ABOVE FLOW RATES FOR
ALL STORMS UP TO AND INCLUDING THE CRITICAL 100 YEAR EVENT PLUS 45%
CLIMATE CHANGE ALLOWANCE.

IT IS PROPOSED TO COLLECT ROOF WATER VIA TRADITIONAL RAINWATER
PIPES AND DISCHARGE VIA A CONNECTION TO THE EXISTING ONSITE PRIVATE
SURFACE WATER DRAIN LOCATED TO THE SOUTH.

A BELOW GROUND CELLULAR ATTENUATION SYSTEM AND A HYDROBRAKE
FLOW CONTROL CHAMBER HAVE BEEN INCORPORATED WITHIN THE NEW
BELOW GROUND DRAINAGE NETWORK TO STORE AND RESTRICT SURFACE
WATER RUNOFF FROM THE NEW DEVELOPMENT AS NOTED ABOVE.

NEW AREAS OF EXTERNAL PAVING ARE TO BE CONSTRUCTED USING

PERMEABLE SURFACING WHICH WILL CAPTURE AND DISCHARGE SURFACE
WATER RUNOFF DIRECTLY TO THE SUB-STRATA.

FOUL WATER DRAINAGE STRATEGY

DRAINAGE NOTES

THE EXISTING DRAINAGE ARRANGEMENT SHOWN ON THIS DRAWING IS
INDICATIVE ONLY BASED UPON THE SERVICES SURVEY UNDERTAKEN BY
GEOMATIC SURVEYS LTD.

IT IS THE CONTRACTORS RESPONSIBILITY TO CONFIRM THE EXACT LOCATION,
DEPTH AND CONDITION OF ALL EXISTING SITE DRAINAGE UPON FIRST SITE
ESTABLISHMENT AND PRIOR TO CONSTRUCTION OF ANY DRAINAGE ELEMENTS.

ANY AND ALL DISCREPANCIES SHOULD BE REPORTED TO THE ENGINEER
IMMEDIATELY.

THE PROPOSED DRAINAGE ARRANGEMENT / INFORMATION SHOWN ON THIS
DRAWING IS INDICATIVE ONLY AND IS SUBJECT TO APPROVAL BY THE LOCAL
PLANNING AUTHORITY & UNITED UTILITIES.

RAIN WATER PIPES AND SLAB PENETRATIONS ARE SHOWN INDICATIVE ONLY.
ARCHITECT/MEP ENGINEER IS TO CONFIRM FINAL POSITIONS PRIOR TO
DETAILED DESIGN INCLUDING THE PROVISION FOR SPECIALIST PIPEWORK
ASSOCIATED WITH THE SCIENCE LABS (CHEMICAL WASTE).

THE FOUL WATER DRAINAGE PROPOSALS HAVE BEEN DESIGNED IN
ACCORDANCE WITH BS EN 752 AND THE BUILDING REGULATIONS APPROVED
DOCUMENT H (2010).

IT IS PROPOSED TO CAPTURE WASTE WATER USING TRADITIONAL SPs & SVPs
WHICH WILL BE DISCHARGED VIA A SEPARATE BELOW GROUND DRAINAGE
SYSTEM.

THE NEW DRAINAGE SYSTEM WILL THEN EITHER BE CONNECTED INTO THE
EXISTING ONSITE DRAINAGE NETWORK (SUBJECT TO FURTHER SURVEYS) OR
DIRECTLY TO THE EXISTING UNITED UTILITIES COMBINED SEWER LOCATED
WITHIN THE ADJACENT HIGHWAY.

GENERAL NOTES

DO NOT SCALE FROM THIS DRAWING WORK TO FIGURED DIMENSIONS
ONLY.

NO DEVIATION FROM THE DETAILS SHOWN ON THIS DRAWING IS ALLOWED
WITHOUT PRIOR PERMISSION IN WRITING.

ALL DRAWINGS ARE TO BE READ IN CONJUNCTION WITH ALL ARCHITECTS,
ENGINEERS AND SPECIALISTS DRAWINGS AND THE SPECIFICATION.

THE CONTRACTOR SHALL INCORPORATE ALL THE REQUIREMENTS OF THE
PRE-TENDER STAGE HEALTH AND SAFETY PLAN.

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH WML DRAINAGE
DETAIL DRAWINGS FOR DETAILS OF MATERIALS AND WORKMANSHIP
REFER TO THE SPECIFICATION.

THE CONTRACTOR IS RESPONSIBLE FOR CHECKING INVERT LEVELS AND
POSITIONS OF ALL EXISTING DRAINS, SEWERS, INSPECTION CHAMBERS
AND MANHOLES SHOWN ON THIS DRAWING IMMEDIATELY ON SITE
ESTABLISHMENT. ANY DISCREPANCIES MUST BE REPORTED TO WML
CONSULTING IMMEDIATELY.

WHERE THE NEW SITE DRAINAGE CONNECTS IN TO EXISTING MANHOLES IN
CARRIAGEWAYS AND/OR EXISTING ADOPTED SEWERS, THE CONTRACTOR
IS RESPONSIBLE FOR ALL LIAISON WITH THE RELEVANT STATUTORY
UNDERTAKER AND LOCAL AUTHORITY WITH REGARD TO ROAD CLOSURES,
TRAFFIC MANAGEMENT, PERMITS TO WORK, SUBMISSION OF
CONTRACTORS METHOD STATEMENTS AND RISK ASSESSMENTS AND
OTHER DOCUMENTATION AND CORRESPONDENCE ASSOCIATED WITH THE
SITE STAGE (PART 2) ELEMENT OF THE WORKS.

ROCKER PIPES TO BE PROVIDED AT ALL CONCRETE CASED INTERFACES.

PROVIDE ADEQUATE PROTECTION TO MAINTAIN MINIMUM COVER TO
DRAINS DURING THE CONSTRUCTION PERIOD.

COVER LEVELS ON THIS DRAWING ARE APPROXIMATE AND INDICATIVE
ONLY ARCHITECT TO CONFIRM COVER LEVELS TO ALL MANHOLES AND
GULLIES PRIOR TO CONSTRUCTION.

THE LAYOUT OF DRAINAGE ON THIS DRAWING IS INDICATIVE ONLY
ARCHITECT TO CONFIRM EXACT LOCATION OF MANHOLES AND GULLIES.

U.N.O SURFACE WATER DRAINAGE PIPES OVER @100mm TO BE TWIN
WALLED STRUCTURED PLASTIC APPROVED BY THE ENGINEER.

U.N.O FOUL WATER DRAINAGE PIPES TO BE SUPERSLEVE VITRIFIED
CLAY PIPES OR SIMILAR.

ALL COVERS AND RODDING ACCESS POINTS TO BE SEALED AND SCREWED
TIGHT.

ALL INTERNAL MANHOLE COVERS TO BE DOUBLE SEALED, LOCKABLE AND
RECESSED TO ACCEPT FLOOR FINISHES WHERE APPLICABLE.

SETTING OUT OF ALL INTERNAL GULLY/PLUMBING CONNECTIONS TO BE
CO-ORDINATED BETWEEN THE SERVICE ENGINEERS AND THE ARCHITECT.

ALL INTERNAL GULLIES, PLUMBING CONNECTIONS, SOIL STACKS, SVPS
AND ALL OTHER CONNECTIONS OF FOUL AND SURFACE WATER DRAINS TO
BELOW GROUND TO BE FITTED WITH ACCESSIBLE RODDING POINTS ABOVE
SLAB LEVEL.

ALL SURFACE WATER CONNECTIONS TO BE 100mm DIAMETER AT MINIMUM
FALLS OF 1:80 UNLESS NOTED OTHERWISE.

ALL FOUL WATER CONNECTIONS TO BE 100mm DIAMETER AT MINIMUM
FALLS OF 1:40 UNLESS NOTED OTHERWISE.

ALL CONNECTIONS TO BE MADE IN ACCORDANCE WITH STANDARD DETAIL
DRAWINGS.

ALL PIPEWORK TO BE INSTALLED WITH SOFFITS LEVEL (E.G. AT CHANGES
IN PIPE SIZE) UN.O.

FOR DETAILS OF GREASE TRAP/MACERATOR REQUIREMENTS ASSOCIATED
WITH KITCHENS REFER TO SERVICE ENGINEER.

ON COMPLETION OF DRAINAGE WORKS, THE NEW DRAINAGE SYSTEM IS
TO BE THOROUGHLY CLEANED AND A CCTV SURVEY CARRIED OUT TO
CONFIRM NO CONSTRUCTION DEBRIS OR BLOCKAGES REMAIN.

CONNECTIONS TO CARRIER DRAINS ARE TO BE "Y' JUNCTIONS.

ALL PRIVATE DRAINAGE IS TO COMPLY WITH BS EN 752 AND BUILDING
REGS. PART H.

PIPE GRADIENTS ARE INDICATIVE MINIMUMS.

SURFACE CHANNEL DRAINS TO BE ACO QMAX OR SIMILAR.

MANHOLES:

ALL PROPOSED NEW MANHOLES TO BE PRECAST RING MANHOLES TYPE B
UNLESS NOTED OTHERWISE. INTERNAL DIAMETERS OF MANHOLES TO BE
1050@mm WHERE DEPTH TO PIPE SOFFIT IS LESS THAN 1.5m, AND 1200mm
@ ELSEWHERE UNLESS NOTED OTHERWISE. IC - DENOTES
POLYPROPYLENE INSPECTION CHAMBER BY 'HEPWORTH' OR SIMILAR
APPROVED INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS
RECOMMENDATIONS.

MANHOLE COVERS:

CARRIAGEWAYS GENERAL - EN124 CLASS D400
CARRIAGEWAYS WITHIN 0.5m OF KERB - EN124 CLASS C250
SLOW MOVING HGV [38t] - EN 124 CLASS B125 SLOW MOVING
GLV [10t] - EN 124 CLASS B125 SLOW MOVING PRIVATE CARS -
EN124 CLASS B125.

INTERNAL - JONES OF OSWESTRY - SUPRASTEEL DOUBLE SEALED WITH
NEOPRENE GASKET AND COVER GREASE OR SIMILAR APPROVED.

REFER TO ARCHITECTS DRAWINGS FOR DETAILS OF ANY MANHOLE
COVERS WHICH REQUIRE INSET PANELS.
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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 Structural 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
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7.3.8

7.3.9

7.3.10

7.3.11

7.4

7.4.1

7.4.2

7.4.3

7.4.4

7.4.5

7.4.6

solltechnics

Consideration should also be given to excavating, sorting and compacting the top 1m
depth of Made Ground to achieve consistent levels of compaction across the FTP and car
park area in particular (where buried obstructions/concrete is present) and minimising
the potential effects of differential settlement. In addition, consideration to the use of a
geosynthetic reinforcement is recommended to minimise the impact of differential
settlement.

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 also be considered. These are notably
expensive and would require specialist input at the feasibility stage.

The Made Ground deposits soils are considered frost susceptible and this may override
the CBR criteria for pavement foundation design purposes.

We recommend, as soon as formation is trimmed and rolled, that sub-base is laid in order
to avoid deterioration of the subgrade in wet or frosty conditions.

Drainage and Infiltration Potential

Infiltration testing in trial pits has been undertaken at the site following the principles of
BRE 365: Soakaway Design (2016), with permeability testing in boreholes undertaken in
accordance with BS EN ISO 22282 Geotechnical investigation and testing — Geohydraulic
testing (2012). The results are presented in Appendix C and summarised below.

Natural soils were not encountered during the investigations, with significant thickness
of Made Ground present site wide.

Indicative infiltration testing was undertaken in the Made Ground subgrade below the
existing FTP in HPO4 and HP12 between depths of 0.3m and 0.76m, however, insufficient
infiltration was observed over 90 minutes of monitoring to accurately calculate a soil
infiltration rate.

Permeability testing was also undertaken in Made Ground deposits in borehole WS06,
between depths of 2.2m to 5.45m bgl. Some infiltration was observed, however,
dissipation of water was slow and a permeability of 2.32 x 107 m/s has been derived.

Infiltration testing was also undertaken within the subbase beneath the existing FTP
(HP14). Two tests were performed, and a worst-case permeability of 1.48 x 102 m/s has
been derived.

Indicative infiltration testing was also undertaken in the Made Ground in HP17 and HP18
within the proposed car park area, between depths of 0.31m and 1.05m, however,
insufficient infiltration was observed over 90 minutes of monitoring to accurately
calculate a soil infiltration rate.




7.4.7

7.4.8

7.5

7.5.1

7.5.2

7.5.3

7.6

7.6.1

7.6.2

solltechnics

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.

No existing soakaway features were observed on site during our ground investigation
works; however, a full drainage survey was not undertaken. Connection to the
foul/surface water sewers to the west and east of the existing FTP may be possible. 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 FTP/car park area.

Aggressiveness of the ground to buried concrete

The aggressiveness of the ground with respect to buried concrete has been assessed in
accordance with British 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 strata is presented below:

Design sulphate Aggressive chemical environment
Stratum e .- I
classification for concrete classification
Made Ground (proposed FTP extension) DS-1 AC-1
Made Ground (proposed car park) DS-1 AC-1s
Table 8: Summary of the aggressiveness of the ground to buried concrete

Recommendations for further works

If a piled foundation solution is adopted for the proposed floodlighting, it is
recommended this investigation is supplemented with further onsite deeper boreholes
providing parameters to facilitate design and construction.

If ground improvement (such as 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 proposed pitch/car park,
specialist input at an early stage is recommended.

In an attempt to reduce the hazardous waste classification of Made Ground in the
proposed car park area, further testing could be carried out (including cleaned TPH
testing) to enable more detailed and/or statistical or zoned analysis.
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STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m o) | LFCEND DEPTH (m) RESULT m) ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) -
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
n n - - 0.26
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) ~
SRS eieel
R
...at 0.46m depth depth, woven membrane. 0.46
Brown sandy clayey angular to subangular fine to coarse GRAVEL of brick, sandstone, concrete and clinker. |
(MADE GROUND)
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.76m 0.76
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 12/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
) o HPO1
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STV5997
( r ental = ¢ nical = building fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM TO
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subrounded fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
- - - - 0.26
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) ~
...at 0.44m depth depth, woven membrane. 0.44
Brown sandy slightly clayey angular to subangular fine to coarse GRAVEL with low cobble content of concrete. Gravel is brick, concrete and clinker.
(MADE GROUND) -
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.71m 0.71
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 12/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HPO2

DH
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STV5997
( r ental = ¢ nical = building fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM TO
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
- - - - 0.25
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) |
...at 0.46m depth depth, woven membrane. 0.46
Brown sandy clayey angular to subangular fine to coarse GRAVEL with low cobble content of concrete. Gravel is brick, sandstone, concrete, clinker and wood. |
(MADE GROUND)
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.76m 0.76
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 12/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HPO3

DH
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STV5997
( r ental = ¢ nical = building fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM TO
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone. 024
(MADE GROUND - SUBBASE)
...at 0.46m depth depth, woven membrane. 0.46
Brown sandy clayey angular to subangular fine to coarse GRAVEL with low cobble content of concrete. Gravel is brick, sandstone, concrete, clinker and wood. |
(MADE GROUND)
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.71m 0.71
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Infiltration testing performed within SUBGRADE. Trial pit record 0.30m x 0.30m 11/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HPO4

DH
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STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM TO
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
n n " n 0.28
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone. -
(MADE GROUND - SUBBASE)
...at 0.48m depth depth, woven membrane. 0.48
Brown clayey very angular to subangular fine to coarse GRAVEL of brick, sandstone, concrete, clinker and wood. —
(MADE GROUND)
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.76m 0.76
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 11/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HPO5

DH
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STV5997
( r ental = ¢ nical = building fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH REDUCED TYPE/ FROM TO
DESCRIPTION ) WL (m OD) LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone. 024
(MADE GROUND - SUBBASE)
...at 0.43m depth depth, woven membrane. 0.43
Brown sandy clayey angular to subangular fine to coarse GRAVEL with low cobble content of concrete. Gravel is brick, sandstone, concrete, clinker and wood.
(MADE GROUND)
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.71m 0.71
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 12/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HPO6

DH
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STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) .
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
- - - - 0.26
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) ~
...at 0.46m depth depth, woven membrane. 0.46
Brown sandy clayey angular to subangular fine to coarse GRAVEL with low cobble content of concrete. Gravel is brick, concrete and clinker. |
(MADE GROUND)
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.71m 0.71
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 11/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HPO7

DH
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( r ental = ¢ nical = building fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM TO
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
- - - - 0.26
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) ~
...at 0.44m depth depth, woven membrane. 0.44
Brown sandy clayey angular to subangular fine to coarse GRAVEL with low cobble content of concrete. Gravel is brick, sandstone, concrete, clinker and wood.
(MADE GROUND) -
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.71m 0.71
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 12/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HPO8

DH
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( r ental = ¢ nical = building fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM TO
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
- - - - 0.26
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) ~
..at 0.38m depth depth, woven membrane. 0.38
Brown sandy clayey angular to subangular fine to coarse GRAVEL with low cobble content of brick. Gravel is brick, sandstone, concrete, clinker and wood. I~
(MADE GROUND)
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.71m 0.71
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 12/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HP0O9

DH
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STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH REDUCED TYPE/ FROM TO
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
- - - - 0.26
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) ~
...at 0.48m depth depth, woven membrane. 0.48
Brown sandy clayey angular to subangular fine to coarse GRAVEL of brick, sandstone, concrete and clinker. —
(MADE GROUND)
0.56 0.71 D
" " n n 0.66
Dark brown ashy sandy angular to subangular fine to medium GRAVEL of clinker and brick.
(MADE GROUND) -
TRIAL PIT TERMINATED AT 0.76m 0.76
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 12/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HP10

DH
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STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM TO
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
- - - - 0.26
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) ~
...at 0.47m depth depth, woven membrane. 0.47
Brown sandy clayey angular to subangular fine to coarse GRAVEL with low cobble content of brick. Gravel is brick, sandstone, concrete, ceramic and clinker. -
(MADE GROUND)
0.56 0.71 D
- - n " n 0.66
Dark brown ashy sandy angular to subangular fine to medium GRAVEL of clinker, brick and ceramic.
(MADE GROUND) -
TRIAL PIT TERMINATED AT 0.76m 0.76
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 11/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HP11

DH
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STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) .
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
n n " n 0.28
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone. - ‘o“.:zg::
(MADE GROUND - SUBBASE) 2
0‘0
...at 0.46m depth depth, woven membrane. 0.46
Brown very sandy clayey angular to subangular fine to coarse GRAVEL of brick, sandstone, concrete, clinker and wood. |
(MADE GROUND)
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.76m 0.76
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Infiltration testing performed on SUBBASE. Trial pit record 0.30m x 0.30m 11/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HP12

DH




Manchester Communications Academy

SO|

technic

STV5997
[ I [ | = geot [ « building fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) .
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
- - - - 0.26
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) ~
...at 0.46m depth depth, woven membrane. 0.46
Brown sandy angular to subangular fine to coarse GRAVEL with low cobble content of concrete. Gravel is brick, sandstone, concrete and clinker. |
(MADE GROUND)
0.56 | 0.66 D
TRIAL PIT TERMINATED AT 0.66m 0.66
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 12/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HP13

DH




Manchester Communications Academy

SO|

tec

hnic

STV5997
( r ental = ¢ nical = building fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH REDUCED TYPE/ FROM TO
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) :
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
" n " n L 0.29
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE)
...at 0.44m depth depth, woven membrane. 0.44
Brown sandy angular to subangular fine to coarse GRAVEL of brick, sandstone, concrete and ceramic.
(MADE GROUND) -
0.56 0.71 D
TRIAL PIT TERMINATED AT 0.76m 0.76
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Infiltration testing performed on SUBBASE. Trial pit record 0.30m x 0.30m 12/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HP14

DH




Manchester Communications Academy

SO|

technic

STV5997
[ I [ | = geot [ « building fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT " ) TYPE
ARTIFICAL TURF. 0.03
(MADE GROUND) .
SHOCK PAD. 0.08
(MADE GROUND) L
ASPHALT.
(ASPHALT) 0.16
Yellowish brown sandy angular to subangular fine to coarse GRAVEL of limestone.
(MADE GROUND - SUBBASE) B
.2
Light brown slightly sandy angular to subangular fine to coarse GRAVEL of limestone. 026 i:” 03::
(MADE GROUND - SUBBASE) N e
Setatiitotss
Setotatitstet
SR
R
-
...at 0.42m depth depth, woven membrane. 0.42
Brown sandy slightly clayey angular to subangular fine to coarse GRAVEL of brick, sandstone, concrete, clinker and wood.
(MADE GROUND)
0.56 | 0.66 D
TRIAL PIT TERMINATED AT 0.66m 0.66
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 12/05/2023
Method Logged by Sheet number
Hand tools CB Sheet1of 1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - KD A
Co-ordinates Checked by
HP15

DH




Manchester Communications Academy

SO

technlcs

STV5997
environmente H'kl(" >NNIC dir H] fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT ) ) TYPE
Grass onto dark brown sandy clayey fine to coarse angular to subangular GRAVEL of brick, concrete, ceramic, clinker and sandstone with medium cobble content of angular brick and concrete. |-
(MADE GROUND) =
0.30 0.50 B
...at 0.5m depth, concrete obstruction. j 0.50
TRIAL PIT TERMINATED AT 0.50m
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Terminated due to concrete obstruction. Trial pit record 0.30m x 0.30m 07/09/2023
Method Logged by Sheet number
Hand tools CB Sheet1of1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - JC A
Co-ordinates Checked by

P

HP16A




B
Manchester Communications Academy S O I | e ‘ | I I I I ' S

STV5997
environmente H'k](" >NNIC dir ng fabric
STRATA IN SITU TESTING SAMPLING
WATER
DEPTH | REDUCED STRIKES TYPE/ FROM | TO

DESCRIPTION ) WL (m o) | LECENP DEPTH (m) RESULT m) ) TYPE

Grass onto stiff brown mottled grey slightly gravelly CLAY with low cobble content of concrete. Gravel is fine to medium angular to subangular brick and concrete. - PP 0.10 PP=154 0.10 0.20 D
N (MADE GROUND) - 020

\__...at 0.2m depth, concrete obstruction. B

TRIAL PIT TERMINATED AT 0.20m

Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Terminated due to concrete obstruction. Trial pit record 0.30m x 0.30m 07/09/2023
Method Logged by Sheet number
Hand tools CB Sheet1of1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - JC A
Co-ordinates Checked by
_ - HP16B
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STV5997
environmente H'kl(" >NNIC dir H] fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT ) ) TYPE
Grass onto stiff brown mottled grey slightly gravelly CLAY with low cobble content of concrete. Gravel is fine to medium angular to subangular brick and concrete. L
(MADE GROUND) =
L PP0.35 PP=100
...at 0.6m depth, concrete obstruction. r 060
TRIAL PIT TERMINATED AT 0.60m B

Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Terminated due to concrete obstruction. Trial pit record 0.30m x 0.30m 07/09/2023

Method Logged by Sheet number

Hand tools CB Sheet1of1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - JC A

Co-ordinates Checked by

_ - HP16C
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STV5997
environmental = ‘{](]('JT}U(" nical = | *LH‘(]HT{] fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT ) ) TYPE
Grass onto firm dark brown slightly sandy slightly gravelly CLAY with medium cobble content of concrete and brick. Gravel is fine to coarse angular to subrounded brick, concrete, plastic, -
ceramic and stone. -
(MADE GROUND) C PP 0.30 PP=63
— 0.50 | 0.60 D
- PP 0.60 PP=50
= 0.70 | 0.80 D
...at 0.9m depth, ether odour noted. ; PP 0.90 PP=75 0.90 D
110 0.90 1.00 D
TRIAL PIT TERMINATED AT 1.10m -
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Infiltration testing performed. Trial pit record 0.30m x 0.30m 07/09/2023
Method Logged by Sheet number
Hand tools CB Sheet1of1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - JC A
Co-ordinates Checked by
HP17

P
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technics

STV5997
environmental = {](]('JT}?(" nical « | *LH‘(]HT{] fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m o) | LECENP DEPTH (m) RESULT m) ) TYPE
Grass onto dark brown clayey fine to coarse angular to subangular GRAVEL of brick, concrete, ceramic, clinker and sandstone with cobbles of medium brick and concrete. -
(MADE GROUND) =
- - — - - - 055
Dark brown very gravelly fine to medium SAND. Gravel is fine to coarse angular to subangular brick, concrete, sandstone and clinker with frequent ash. 065 | 0.95 B
(MADE GROUND)
1.05

TRIAL PIT TERMINATED AT 1.05m

P

Notes Title Dimensions (w x I) Date(s)

Trial pit sides remained upright and stable upon completion. Infiltration testing performed. Trial pit record 0.30m x 0.30m 07/09/2023
Method Logged by Sheet number
Hand tools CB Sheet1of1

Groundwater observations Level (m OD) Compiled by Revision

No groundwater encountered. - JC A
Co-ordinates Checked by

HP18
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STV5997
environmental = {](]",'JT]’E(" 1nNical = i*t[\‘(“ﬂ{] fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m o) | LECENP DEPTH (m) RESULT m) ) TYPE
Grass onto firm dark brown slightly sandy slightly gravelly CLAY with medium cobble content of concrete and brick. Gravel is fine to coarse angular to subrounded brick, concrete, plastic, -
ceramic and stone. - 0.20 0.30 D
(MADE GROUND) C PP 0.30 PP=92
- PP 0.60 PP=104 0.60 0.70 D
"t 0.6m depth, cobble of asphal. N 090 | 100 | D
TRIAL PIT TERMINATED AT 1.00m — 1.00 -
Notes Title Dimensions (w x I) Date(s)
Trial pit sides remained upright and stable upon completion. Trial pit record 0.30m x 0.30m 07/09/2023
Method Logged by Sheet number
Hand tools CB Sheet1of1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - JC A
Co-ordinates Checked by
_ - HP19
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Manchester Communications Academy S O I | e ‘ | I I I I ' S
STV5997
environmental = ‘{](]‘ﬁ]t‘fi(" 1nNical = i*tl\‘(“ﬂ{] fabric
STRATA IN SITU TESTING SAMPLING
WATER
STRIKES
DEPTH | REDUCED TYPE/ FROM T0
DESCRIPTION ) WL (m OD) | LEGEND DEPTH (m) RESULT ) ) TYPE
Grass onto firm dark brown slightly sandy slightly gravelly CLAY with medium cobble content of brick. Gravel is fine to coarse angular to subrounded brick, concrete, plastic, ceramic and stone. |-
-H (MADE GROUND) B
\ ...at 0.1m depth, concrete boulder. B 0.30 0.40
- PP 0.40 PP=50
— 0.50 | 0.60
- 0.90 1.00 D
TRIAL PIT TERMINATED AT 1.00m — 1.00 -
Notes Title Dimensions (w x I) Date(s)
Terminated due to concrete boulder obstruction. Trial pit record 0.30m x 0.30m 07/09/2023
Method Logged by Sheet number
Hand tools CB Sheet1of1
Groundwater observations Level (m OD) Compiled by Revision
No groundwater encountered. - JC A
Co-ordinates Checked by
_ - HP20
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Appendix F

EA Climate Allowance Extract



Climate Change Allowances

| Hydrology Data Explorer

Irwell Management Catchment
peak rainfall allowances

3.3% annual exceedance rainfall
event

Epoch

Central allowance Upper end allowance
2050s 25% 3%
2070s 30% 40%

1% annual exceedance rainfall
event

Epoch

Central allowance Upper end allowance
20505 25% 40%
2070s 0% 45%

*Use "2050s' for development with a lifetime up 2060 and use the 2070s
epoch for devel with a ifetime bet 2061 and 2125.
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Appendix G
Proposed Drained Areas
SEA Drawing 00256/E02



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 Structural 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
DRAWING KEY:
Existing Drained Areas = 6270m?
Rev. | Date | By | Description
CONSULTING ENGINEERS
[ CONSULTING CIVIL & STRUCTURAL ENGINEERS ]
E: warren@seace.co.uk
T: 07976310054
+ + + PROJECT

? ARTIFICAL GRASS PITCH
MANCHESTER
COMMUNICATIONS ACADEMY

+
+ +
+ DRAWING
+ * PROPOSED DRAINED AREAS
.|..
+
SCALE: 1:250@A1 DATE: 02.05.2025
" + * DRAWN BY: WRA REV: -
+ STATUS: FOR APPROVAL

N A DWG No: 00267/E02 | - I
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Appendix H
AGP Surface Water Calculations



‘&l B SEA Consulting Engineers

A

File: 00256 - New Pitch Outfall.pfd

Network: Storm Network

Page 1
New AGP

(years)

Flap Valve

Replaces Downstream Link
Invert Level (m)

Design Depth (m)

Design Flow (l/s)

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Return Period Climate Change
(CC %)

1

30
100

Additional Area

(A %)
0 0
0 0
45 0

Pla——— WRA Manchester Communication Acad.
i 02.05.2025 Surafce Water Calculations
Nodes
Name Area Cover Diameter Depth
(ha) Level (mm) (m)
(m)
1 0.627 66.800 2100 0.400
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  0.750 Drain Down Time (mins) 240 Check Discharge Volume x
Winter CV  0.840 Additional Storage (m¥ha) 20.0
Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Additional Flow
(Q %)

Node 1 Online Hydro-Brake® Control

X

X
65.600
1.200
52.5

Node 1 Carpark Storage Structure

Objective

Sump Available

Product Number

Min Outlet Diameter (m)
Min Node Diameter (mm)

0
0
0

(HE) Minimise upstream storage

v

CTL-SHE-0298-5250-1200-5250

0.375
2100

0.00000
0.00000
2.0

0.30

Invert Level (m)

Time to half empty (mins)
Width (m)

Length (m)

66.400
59

64.700
97.000

Slope (1:X) 100.0
Depth (m)

Inf Depth (m)

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd




SiA

CONSULTING ENGINEERS

SEA Consulting Engineers

File: 00256 - New Pitch Outfall.pfd
Network: Storm Network

Page 2
New AGP

WRA Manchester Communication Acad.
02.05.2025 Surafce Water Calculations
Results for 1 year Critical Storm Duration. Lowest mass balance: 99.82%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3)
15 minute winter 1 11 66.168 -0.232 55.9 0.0000 0.0000 OK
Link Event us Link Outflow Discharge
(Upstream Depth) Node (1/s) Vol (m3)
15 minute winter 1 Hydro-Brake® 525 25.9

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd




SEA Consulting Engineers File: 00256 - New Pitch Outfall.pfd Page 3

NP A
EA Network: Storm Network New AGP
CONSUTING ENGINEEIS WRA Manchester Communication Acad.
02.05.2025 Surafce Water Calculations

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.82%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3)
30 minute winter 1 25 66.626 0.226 164.3 57.3451 0.0000 OK
Link Event us Link Outflow Discharge
(Upstream Depth) Node (1/s) Vol (m3)
30 minute winter 1 Hydro-Brake® 52.3 129.8

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd




SEA Consulting Engineers File: 00256 - New Pitch Outfall.pfd Page 4

NP A
EA Network: Storm Network New AGP
CONSUTING ENGINEEIS WRA Manchester Communication Acad.
02.05.2025 Surafce Water Calculations

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.82%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (1/s) Vol (m3) (m?3)
60 minute winter 1 48 66.779 0.379 208.5 152.9498 0.0000 OK
Link Event us Link Outflow Discharge
(Upstream Depth) Node (1/s) Vol (m3)
60 minute winter 1 Hydro-Brake® 52.5 305.7

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd
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Appendix J
Proposed Drainage Layout
SEA Drawing 00256/E03



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 Structural 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
DRAWING KEY
Existing Surafce Water
—————— Existing pitch drainage to remain
New lateral pitch drainage, 80mm®, for extended pitch area
—————— Proposed new surafce water drainage
Proposed permeable subase extents beneath AGP . Minimum depth
300mm
_>1 500 Proposed pitch falls
» Overland Flows in the event of system failure

Rev.l Date | By | Description

SIA

; /7 CONSULTING ENGINEERS

Relocated chamber built over existing pipe.
All connections not related to pitch, if any,
+ to diverted to this chamber

Proprietary Flow Control Chamber
HydroBrake Chamber or similar approved
CL =66.800

IL = 65.600

Design Head 1.200m

Restricting flows to 52.5l/s

Hydrobrake Ref. SHE-0298-5250-1200-5250

Existing pitch chamber to be removed
Existing pitch drainage to be extented as shown

s

Existing chamber to be relocated as shown

[ CONSULTING CIVIL & STRUCTURAL ENGINEERS ]

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

+ + PROJECT
ARTIFICAL GRASS PITCH
MANCHESTER
N COMMUNICATIONS ACADEMY
.|.
.|.
+ PROPOSED DRAINAGE LAYOUT
.|..
+
SCALE: 1:250@A1 DATE: 02.05.2025
" + * DRAWN BY: WRA REV: -
+ STATUS: FOR APPROVAL

DWG No: 00267/E03 | - I
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	1.0 Introduction
	1.1 Design Brief
	1.1.1 The client, McArdle SportTec requires a surface water drainage design for the installation of an extended Artificial Grass Pitch (AGP) at Manchester Communications Academy
	1.1.2 This report provides design proposals to ensure surface water is managed adequately and to discharge conditions 22  of planning approval reference 141465/FO/2024.
	1.2 Site Location
	1.2.1 The site is located approximately 200m to the northeast of Manchester Communications Academy at the following postal address:
	1.3 Current Land Use
	1.3.1 The existing site is an all-weather pitch, which is being refurbished; the remainder of the site is an open field. Appendix A presents the site's topographical survey.
	1.4 Proposed Development
	The proposed development comprises the refurbishment and extension of the existing 95m x 52m AGP.  The proposed development layout is presented in Appendix B.
	2.0 Surface Water Drainage
	2.1 Existing Surface water drainage
	2.1.1 There is existing surface water drains serving the site, which drain the existing all-weather pitch, outfalling to an existing culverted watercourse to the southwest.  Appendix C shows the existing surface water drains, surveyed as part of devel...
	2.1.2 The existing all-weather sports pitch has a positive outfall to the existing surface water drainage with a total drained area of 5045m2.   SEA drawing E01, appendix D, shows this drained area.
	2.1.3 Existing surface water flows have been calculated using the 'modified rational method', which calculates flow rates from drained areas based on rainfall intensity. The equation is as follows
	Q = 2.78 x i x A/10,000, where
	Q = flow rate in l/s
	i = rainfall intensity in mm/hr (in the UK a rainfall intensity of 50mm/hr is used.)
	A = drained area in m²
	2.1.4 Based on the drained area noted above equates to an existing flow rate of 70.1l/s.
	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 considered separately below;
	Into the ground
	2.2.3 A ground investigation has been undertaken by Soiltechnics Ltd, report reference R-STV5997-R01-B. Infiltration testing was undertaken as part of the site works, and they concluded that the use of a soakaway is not viable. An extract from their r...
	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 As discussed in section 2.1,  above, existing surface water drains serve the site. These drains provide a viable outfall for the site's surface water.
	2.3 Proposed Surface Water Drainage Design
	2.3.1 Proposals are to utilise the existing pitch drainage with additional lateral drains added. Due to the location of the existing outfall chamber being within the new pitch extent the chamber will have to be relocated south.
	The design will use FEH22 rainfall parameters and will be for all drained areas on the site to accommodate storms up to the 1 in 100 year event, plus a 45% Allowance for climate change.  This is based on the Environment Agency updates of May 2022, whi...
	As this development is part refurbishment, the existing levels and gradients will remain unchanged. The Current pitch gradients are 1in100, which limits the volume of attenuation available. Taking this into consideration, a new HydroBrake flow control...
	2.3.2 The AGP will consist of a 50mm synthetic surface, 10mm shockpad, 40mm porous macadam and 300mm permeable type 3 subbase, which will allow water to infiltration through the pitch make up to a series of existing and new lateral drains which will c...
	2.3.3 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 AGP provides adequate attenuation for the 1in100 year + 45% event with a total flow rate of 56...
	2.3.4 The total flow rate from the site equates to 52.5l/s which offers a 25% betterment on the existing flow rate of 70.1l/s
	2.3.5 A drainage layout and details are presented in Appendix J.
	2.3.6
	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 for the proposed pitch, due to the minimal pollution hazard associated with the proposed AGP, which will have no vehicle movements within its extent.
	2.4.3 Surface water from the AGP will pass through the permeable sub-base. Therefore acting very similar to permeable paving. The new car parking is  also considered a permeable pavement.
	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 within the AGP  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.
	 The Building Regulations (2015) - Drainage and Waste Disposal - Approved Document H.
	 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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	Executive Summary
	1 Introduction
	1.1 Project Brief
	1.1.1 The proposed development is for the refurbishment and extension of the existing 11v11 3G LED floodlit Football Turf Pitch (FTP) as well as new access from Carisbrook Street. In addition, a new car park is proposed to the southwest of Lathbury Ro...
	1.1.2 The scope of works for the investigation has been completed in accordance with the framework agreement for a ground investigation utilising a combination of windowless sampling methods to cover the pitch extension and new floodlighting, with a h...
	1.1.3 The report has been updated as a Revision 01 to accommodate the newly proposed car park location (situated to the southwest of Lathbury Road). The original proposed car park location was located within the area of the existing MUGA and BMX pump ...
	1.1.4 In addition to the above, a topographic and electrical survey were commissioned for the project, provided under separate cover.

	1.2 Site Location and Description
	1.2.1 The site is located approximately 200m to the northeast of Manchester Communications Academy at the following postal address:
	1.2.2 The proposed development comprises the redevelopment and extension of the existing 95m x 52m FTP which currently occupies the majority of the wider site towards the northeast. The area where the existing FTP will be extended is currently occupie...
	1.2.3 To the southwest of the existing FTP, there is a single storey building, two small MUGAs and a BMX pump track. It is understood that the MUGAs and BMX pump track will be redeveloped into a Year 7 teaching block as part of the development.
	1.2.4 The newly proposed car park area (magenta bounded area in Figure 1-1) is approximately triangular in plan and located within a disused area comprising unkempt grass and rough vegetation. Trees up to 6m in height are present within the site, whil...
	1.2.5 The wider site (red bounded area in Figure 1-1) is bound to the northwest by Carisbrook Street, Lathbury Road to the southwest, a footpath and grassed sports field to the southeast and vegetation to the northeast. Residential properties align th...
	1.2.6 The closest water feature to the site is Moston Brook which has been culverted adjacent to the southeast of the wider site. To the south of the proposed car parking area Moston Brook flows at surface in a southwest direction, some 15m from the s...
	1.2.7 Surface levels across the proposed FTP development area fall by 1m from the north to south. Surface levels across the wider site also fall in a similar direction, falling by some 6m from the northeast adjacent to the FTP, to the MUGA area to the...


	2 Desk Study
	2.1 Site History
	2.1.1 An attempt to trace the history of the site has been carried out by reviewing readily available ordnance survey maps. Earliest records date back to the mid to late 19th century and show the wider site to comprise an open area with an earthwork f...
	2.1.2 By c.1892-1914 allotment gardens (containing small buildings) occupy the entire wider site footprint. Residential properties largely align the north-western and south-western site boundary. At this time the Green Mount Dye Works are no longer re...
	2.1.3 By c.1949-72 the Monsall Dye Works is no longer recorded. In addition, the land to the southeast of the site had also been largely reprofiled (see Figure 2-2 below).
	2.1.4 Whilst it is unclear from mapping when the allotment gardens were removed from site, aerial imagery shows the site as a field containing mature trees, vegetation and a single footpath from c.2000. Construction of the current site (FPT, MUGA, BMX...

	2.2 Geology and Hydrogeology
	2.2.1 Open-source British Geological Survey (BGS) mapping for the area shows superficial deposits consist of Devensian Till (predominantly clays) underneath the entire wider site footprint and proposed car park area (see Figure 2-3 below). The site is...
	2.2.2 The underlying bedrock is recorded as the Chester Formation (sandstone) across the site. The Pennine Middle Coal Measures Formation (mudstone, siltstone, sandstone and commonly coal) aligns the southern boundary of the site and the proposed car ...
	2.2.3 Whilst several historic BGS borehole records are noted within the site boundary, there is no permission to view these publicly. The nearest publicly available borehole (immediately southwest of site) recorded a loose cinder fill to ~4.5m depth, ...
	2.2.4 Other surrounding boreholes show that there is a varying degree of Made Ground locally. Based on this and site history, it is anticipated there will be a varying depth of Made Ground on site which is underlain by a clay.
	2.2.5 Table 1 below summarises anticipated geological conditions on site:

	2.3 Mining and Ground Stability
	2.3.1 Coal Authority mapping data shows the site lies within a Coal Mining Reporting Area, but outside of a Development High Risk Area as shown in Figure 2-5 below.
	2.3.2 A Coal Authority Consultants report has been obtained for the site and is presented in Appendix H. The report confirms that no past recorded underground mining, opencast mines, mine entries, coal outcrops or probable shallow underground workings...
	2.3.3 As such, it is likely that the potential for land instability to occur at the site due to coal mining legacy is very low.

	2.4 Hydrology and Flood Risk
	2.4.1 The site is situated near to Moston Brook, which is culverted immediately adjacent to the southeast of the site but flows at surface to the southeast of the proposed car park area. Moston Brook is classified as a Statutory Main River by the Envi...
	2.4.2 According to Environment Agency flood maps, the site does not lie in a flood risk area, as shown in Figure 2-6 below. There is a small section of the wider site in the southeast which is at a medium risk of surface water flooding by river and th...
	2.4.3 The proposed car park area is also not recorded within a flood risk area, however, there is evidence from other sources of a possible flooding risk within the northeast.

	2.5 Landfilling
	2.5.1 Open-source Environment Agency landfill mapping data indicates the main Academy site is within 250m of a recorded landfill, as shown in Figure 2-7 below. The proposed car park area is approximately 260m from the landfill.
	2.5.2 Based on the above, the nature of the proposed development (open setting) and anticipated ground conditions on site, the risk from ground gases affecting the proposed FTP development and car park is considered low.

	2.6 Enquiries with Statutory Undertakers
	2.6.1 We have contacted a number of Statutory Undertakers (SU) and obtained a Linesearch report to obtain copies of available records to avoid damaging buried apparatus during fieldwork activities.
	2.6.2 Copies of their records are appended; however, it should be noted that private runs are typically excluded from these records.
	2.6.3 A review of the information shows that there is BT cabling present within the wider site. The cabling is likely to be outside the proposed pitch extension area.
	2.6.4 Furthermore, electrical cabling aligns the footpath along the north-western and south-western site boundaries along Carisbrook Street and Lathbury Road. In addition, a low pressure gas main also feeds the existing building on site from Lathbury ...
	2.6.5 Notably, a 2.7m diameter surface water private sewer is also recorded by United Utilities running immediately offsite and parallel to the wider site’s south-eastern boundary. It is likely this sewer represents the culverted Moston Brook.
	2.6.6 Trunk main sewers and low voltage cabling is present within the proposed car park area. It is anticipated that some of these are associated with buildings historically present on site.
	2.6.7 Copies of the SU records are included in Appendix A.


	3 Fieldwork
	3.1 Fieldwork Summary
	3.1.1 Initial fieldwork was undertaken on the 11th and 12th May 2023, and later supplemented with further investigation within the proposed car park area on 7th and 29th September 2023. The works completed are summarised below. Exploratory hole logs a...
	3.1.2 All soils encountered were described in accordance with BS 5930:2015+A1 (2020).

	3.2 Site Restrictions
	3.2.1 No site restrictions were recorded at the time of investigation, however, owing to equipment malfunction supplementary fieldwork had to be undertaken over two days (7th and 29th September 2023).

	3.3 Sampling
	3.3.1 During the fieldwork, sampling of materials has been undertaken in accordance with BS EN ISO 22475-1 “Geotechnical Investigation and testing – sampling by drilling and excavation and groundwater measurements”. Various sampling and sub-sampling m...

	3.4 In-situ Testing
	3.4.1 Field testing comprised the following tests:
	3.4.2 The raw data from the in-situ testing is presented in Appendix C, and the results are summarised on individual exploratory hole logs where appropriate.


	4 Ground Conditions
	4.1 Existing Pitch Formation Overview
	4.1.1 Hand excavated trial pits HP01-HP15 were advanced within the existing FTP and encountered an artificial carpet and shock pad (with a total thickness of 80mm) onto an 80mm thick layer of asphalt.
	4.1.2 Subbase deposits were encountered below the carpet/shockpad/asphalt layer and comprised two layers of limestone gravel between 300mm to 350mm in total thickness.
	4.1.3 A woven membrane was noted at the base of the subbase in all hand pits.
	4.1.4 Beneath the membrane, Made Ground subgrade was encountered which consisted of brown clayey sandy gravel of brick, concrete, clinker, wood and ceramic. All hand pits terminated within such deposits.
	4.1.5 Photographs illustrating the ground conditions within the existing pitch are presented below.

	4.2 Proposed Pitch Extension Overview
	4.2.1 Windowless sampler boreholes WS04 to WS07 were advanced along the perimeter of the existing FTP to the southeast and southwest.
	4.2.2 Reworked Topsoil was encountered in all locations between 100mm and 250mm in thickness and comprising of brown clayey gravelly sand with brick, ceramics, wood, concrete and sandstone.
	4.2.3 Made Ground composition was variable across the site but mostly comprised brown sandy gravelly clay and clayey sandy gravel, with gravel comprising concrete, ceramic, brick and clinker. Gravels of slag were also recorded in WS06 below 2.30m dept...
	4.2.4 Photographs representing the typical ground conditions are presented below.

	4.3 Proposed Year 7 Block Overview
	4.3.1 Windowless sampler boreholes WS01 - WS03 were advanced across the footprint of the previous proposed car park location to the south of the proposed FTP (as per STV5997-R01_RevA; June 2023). It is understood that this area will now be developed i...
	4.3.2 Hard standing and sub-base was encountered in WS01 to 0.3m depth. Reworked Topsoil was encountered in WS02 and WS03 between 150mm and 250mm in thickness, comprising of brown clayey gravelly sand with gravels of brick, ceramic, concrete and sands...
	4.3.3 Reworked Topsoil and hardstanding were underlain by Made Ground comprising brown gravelly clay and clayey gravel, with gravels comprising brick, stone, glass and concrete.
	4.3.4 Made Ground was present to the base of all boreholes to the maximum exploratory depth of 2.45m. Suspected natural soils were encountered in the base of WS03 from 2m depth, however, it was difficult to confirm with absolute certainty given the hi...
	4.3.5 Photographs representing the typical ground conditions are presented below.

	4.4 Proposed Parking Area Overview
	4.4.1 Hand pits HP16 to HP20 were undertaken across the site of the newly proposed car park.
	4.4.2 Deposits comprised entirely of Made Ground from surface to the maximum depth of excavations (1.1m thick). A separate/distinct shallow Topsoil layer was not present. The Made Ground comprised a dark brown to brown chaotic mixture of clays, sands ...
	4.4.3 Photographs representing the typical ground conditions are presented below.

	4.5 Groundwater
	4.5.1 Suspected perched groundwater was observed as a slow seepage in WS07 at 3.2m depth. Groundwater was not encountered elsewhere.

	4.6 Evidence of Possible Contamination
	4.6.1 During the ground investigation works no significant visual or olfactory evidence of contamination was observed, beyond the presence of anthropogenic materials within Made Ground with the exception for a solvent odour noted at a depth of 0.9m wi...

	4.7 Obstructions and Instability
	4.7.1 Refusal was met on an obstruction at 3.6m depth in WS04 within the Made Ground, Otherwise no obstructions or instability was noted during the investigation.
	4.7.2 Within HP16 A,B,C, there was a suspected concrete base found at varying depths below ground level, the top depth of the observed concrete base was surveyed in HP16A and HP16B and is available within the topographic survey provided under separate...


	5 Laboratory testing
	5.1 Overview
	5.1.1 Upon completion of the fieldworks, selected samples obtained from exploratory holes were sent to independent laboratories for geotechnical and chemical testing.
	5.1.2 The testing schedules were developed by Soiltechnics taking cognisance of the scheme proposals and based on the initial findings of the fieldworks.

	5.2 Geotechnical Testing
	5.2.1 Laboratory test certificates are presented as Appendix D, and the total number of geotechnical tests undertaken is summarised below:

	5.3 Chemical Testing
	5.3.1 Chemical laboratory test certificates are presented in Appendix E, and the total number of chemical tests undertaken is summarised below:


	6 Chemical Assessment
	6.1 Topsoil suitability
	6.1.1 A composite sample of the reworked topsoil was taken from across all borehole positions in the northeast of the site. The composite sample was tested for the sole purpose of assessing the suitability of such soils for reuse off-site within a res...
	6.1.2 Our assessment of laboratory test data has been carried out using Suitable for Use Levels (S4ULs). These screening values have been used as a preference; however, where published S4ULs are not available, we have adopted C4SLs (Category 4 Screeni...
	6.1.3 Our analysis is presented in Appendix F, and the following table summarises the outcome of the Topsoil analysis for the wider site around the proposed FTP development.
	6.1.4 Asbestos was not detected within either composite sample.
	6.1.5 Based on the above, the testing indicates that the Topsoil to the northeast (around the FTP development area) would be chemically suitable for reuse on-site or off-site, including within a residential site.
	6.1.6 A distinct Topsoil type material was absent in the proposed car park area to the southwest.

	6.2 Waste disposal
	6.2.1 We have undertaken sampling to characterise the in-situ soils encountered on site for the potential disposal to landfill.  Our assessment includes a hazardous waste classification, in accordance with WM3 (v1.1), and a Waste Acceptance Criteria a...
	6.2.2 One composite sample of the Made Ground was obtained from boreholes completed across the proposed FTP development area, with this sample referenced as WAC01. A composite sample of the Topsoil referenced TS01 was also obtained (also utilised for ...
	6.2.3 A second composite sample of the Made Ground was obtained from hand pits completed across the proposed car park area referenced as WAC02.
	6.2.4 The assessment sheets are enclosed within Appendix G, and a summary of the findings is presented below.
	6.2.5 Preliminary testing of Made Ground in the proposed car park area has indicated it is classified as hazardous based on high TPH and PAH concentrations. Additional testing may enable zoning or the use of statistics to try and reduce the quantity o...

	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 Engineering Assessment
	7.1 Ground Conditions Summary
	7.1.1 Made Ground was encountered across the site in all boreholes and hand pits to >5.45m thickness (base not proven). Both granular and cohesive Made Ground was encountered. Natural soils were not encountered, although, were suspected in the base of...

	7.2 Floodlight Foundations
	7.2.1 Due to the variability and poor level of compaction noted in the Made Ground deposits, it is advised against the use of such soils to provide support to concentrated foundation loads (i.e. floodlight foundations).
	7.2.2 In such instances, an alternative foundation solution will be required, such as piles or utilising ground improvement techniques.
	7.2.3 Further investigation will be required in order to ascertain the depth of the Made Ground and the geotechnical properties of the natural strata beneath the Made Ground. However, based on works to date, it is likely that Made Ground is deep acros...
	7.2.4 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...
	7.2.5 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 ...
	7.2.6 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...
	7.2.7 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...
	7.2.8 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 ...

	7.3 Artificial Pitch & Car Park Foundation
	7.3.1 We have determined CBR value for the existing and proposed artificial pitch using in-situ Dynamic Cone Penetrometer testing following the methodology defined by the Highways England Document CS229 Data for Pavement Assessment. The results are pr...
	7.3.2 We anticipate that the foundations extending the area of the FTP will be located at or about existing ground levels, with formation located on Made Ground. It is assumed that the subbase to the existing FTP will be reused where possible.
	7.3.3 Based on the anticipated founding depth, and our understanding of the existing ground conditions, a minimum CBR design value of 15% can be adopted for the existing subbase material for preliminary design purposes, if left undisturbed.
	7.3.4 A design CBR design value of 5% can be adopted for the existing Made Ground subgrade soils below the existing FTP and FTP extension area, while a CBR design value of 6% can be adopted for the proposed car park. It should be noted that values ran...
	7.3.5 The placement and extent of conditioning applied to any fill placed at the site exceeding depths of 0.6m will dictate the CBR value used in design. In addition, if cut depths exceed c.1m, CBR values for formation material should be reassessed pr...
	7.3.6 Due to the variable composition/strength/density (the latter particularly evident in CBR test data), presence of buried concrete and thickness of Made Ground at the wider site and proposed car parking area, we recommend that such soils present a...
	7.3.7 Once formation levels have been established it is recommended that the formation be trimmed and rolled following current requirements of the Highways Agency Specification for Highways Works (clause 616) (refer www.dft.gov.uk/ha/standards/ mchw/v...
	7.3.8 Consideration should also be given to excavating, sorting and compacting the top 1m depth of Made Ground to achieve consistent levels of compaction across the FTP and car park area in particular (where buried obstructions/concrete is present) an...
	7.3.9 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 also be considered. These are notably expensive an...
	7.3.10 The Made Ground deposits soils are considered frost susceptible and this may override the CBR criteria for pavement foundation design purposes.
	7.3.11 We recommend, as soon as formation is trimmed and rolled, that sub-base is laid in order to avoid deterioration of the subgrade in wet or frosty conditions.

	7.4 Drainage and Infiltration Potential
	7.4.1 Infiltration testing in trial pits has been undertaken at the site following the principles of BRE 365: Soakaway Design (2016), with permeability testing in boreholes undertaken in accordance with BS EN ISO 22282 Geotechnical investigation and t...
	7.4.2 Natural soils were not encountered during the investigations, with significant thickness of Made Ground present site wide.
	7.4.3 Indicative infiltration testing was undertaken in the Made Ground subgrade below the existing FTP in HP04 and HP12 between depths of 0.3m and 0.76m, however, insufficient infiltration was observed over 90 minutes of monitoring to accurately calc...
	7.4.4 Permeability testing was also undertaken in Made Ground deposits in borehole WS06, between depths of 2.2m to 5.45m bgl. Some infiltration was observed, however, dissipation of water was slow and a permeability of 2.32 x 10-7 m/s has been derived.
	7.4.5 Infiltration testing was also undertaken within the subbase beneath the existing FTP (HP14). Two tests were performed, and a worst-case permeability of 1.48 x 10-3 m/s has been derived.
	7.4.6 Indicative infiltration testing was also undertaken in the Made Ground in HP17 and HP18 within the proposed car park area, between depths of 0.31m and 1.05m, however, insufficient infiltration was observed over 90 minutes of monitoring to accura...
	7.4.7 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...
	7.4.8 No existing soakaway features were observed on site during our ground investigation works; however, a full drainage survey was not undertaken. Connection to the foul/surface water sewers to the west and east of the existing FTP may be possible. ...

	7.5 Aggressiveness of the ground to buried concrete
	7.5.1 The aggressiveness of the ground with respect to buried concrete has been assessed in accordance with British Research Establishment Special Digest 1: Concrete in Aggressive Ground Third Edition (2005).
	7.5.2 The site is interpreted to be a brownfield site where pyrite is likely to be present.
	7.5.3 The classification of strata is presented below:

	7.6 Recommendations for further works
	7.6.1 If a piled foundation solution is adopted for the proposed floodlighting, it is recommended this investigation is supplemented with further onsite deeper boreholes providing parameters to facilitate design and construction.
	7.6.2 If ground improvement (such as 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 proposed pitch/car pa...
	In an attempt to reduce the hazardous waste classification of Made Ground in the proposed car park area, further testing could be carried out (including cleaned TPH testing) to enable more detailed and/or statistical or zoned analysis.
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