JIIMAS|environmenTa

Geotechnical Engineering and Environmental Services across the UK.

FLOOD RISK ASSESSMENT and SUDS STRATEGY

47 Fairfield Road, Uxbridge UB8 1AZ

Unit 24 Sarum Complex, Salisbury Road, Uxbridge, UB8 2RZ
WWWw.jomasassociates.com info@jomasassociates.com




'IEIM A G e RN WE LISTEN, WE PLAN, WE DELIVER

Geotechnical Engineering and Environmental Services across the UK.

Report Title: FLOOD RISK ASSESSMENT and SUDS STRATEGY
Report Status: Final v1.0
Job No: P4308J2590

Date: 17 June 2022

Control: Previous Release
Version Date Issued By
V1.0 17/06/2022 A Wallace

Prepared by: JOMAS ASSOCIATES LTD For Khakaria Properties Limited

Should you have any queries relating to this report, please contact
JOMAS ASSOCIATES LTD

WWWw.jomasassociates.com

info@jomasassociates.com

Fairfield
FRA and Drainage Strategy Prepared by Jomas Associates Ltd



WE LISTEN, WE PLAN, WE DELIVER
' JIIMAS exvranvenTa,

Geotechnical Engineering and Environmental Services across the UK.

TABLE OF CONTENTS

1  EXECUTIVE SUMMARY ...coiiiiitiitniensnsssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssnssssssssnsssns 6
2 INTRODUCTION ...ctticiiserrsssessrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssaness 7
2.2 Site Description .7
23 TOPOZIAPNY .ccceceeeeetieeee e rreree et e ee e e ssseeeeeeeeessssssnseeeeeseessssssssasesesssssssnseseeeesssssssnsseseesessssnnneseeeessssnnnnns 7
3 DESIGN PRINCIPLES AND POLICY REQUIREMENTS.......cccooiimnerirsersnnsserssssssssssssenns 8
3.2 General Principles fOr FIOOTING........uueiiiiiiiiiiiireeeiieeecicsnneeeeeeeeessssnneesesessesssssnsesssessssssssnssssessssssssnsnssseens 8
33 General Principles for Surface Water DraiNage...........eeeeeeeeeeememeeemennnnennnnsssssssssssssssssssssssssssssssssssssssssnsnns 8
4 FLOODING INFORMATION .....coooiimisersnrssersnssssssssssessssssasssssssssssssssssssssssssssssssnssssssassssssnnss 10
41 Flood Risk from RiVErs (FIUVIAI) ....ccceeeeeiirreeeeiieiiiirrneeeeeieeeeissnneeeeeeesessssssseeeesesssssssnnsessessssssssssssssesssssnnn 10
4.2 Coastal and Tidal FIOOd RiSK .....cccceerierrerriisseriiisrenicsseesscssneesssssnesssssnnesssssnsesssssnessssssnesssssnsessssanesssssane 10
4.3 Geology and Hydrogeology (GroUNAWALEN) .......cceeeeeerrrreeeeieeecisssnneeeeeeeessssnnnesesesessssnnnseseesssssssnnnsssssens 10
44 Surface Water Flood Risk (OVErland FIOWS).......cccieicerrrreeeeiieeciissnneeeteeeessssnneeeeeesesssssssesseessssssnnssssssens 10
4.5 SeWer/DraiNage FIOOO RiSK ......cccccereerrreereirseererreereessssesesssseesssssseessssssesssssssessssasesssssssesssssssessssansessssnne 12
4.6 RESEIVOIr FIOOT RiSK ..cciccueerierneriiirneriensneesiessneessssnesssssnnesssssnesssssanesssssnsssssssnesssssanesssssnssssssanesssssanessans 12
4.7 SUMMATY Of FISK IQVEIS.....eeeeeeiiieeciceeettiieccc ettt ee e cesssnee e e e e e e s e ssnnneeeeeessssssnnsesesessssssnnnsesessssssnnnneseennas 12
5 SITE DRAINAGE INFORMATION ....cooiciimiiemiersnnssnssssssssssnsssssssssnssssssnssssssassssssnssssssssssnsnns 13
5.2 Sustainable Drainage SYSteMS (SUDS)......cccccrreeetiieiiirrsneeeeteeeeesssnneeeeesesssssnnsesesssessssnsseeessssssssnnsesesssas 13
6 SURFACE WATER DRAINAGE DESIGN......cccciiiirnmiersnssersssssssssssssssssssssssssssssssssssssnnas 15
6.1 SIEE ATEAS ..uverericruneriicsneriesseresssssneessesneessssanesssssnsesssssneessssanessassanesssssnsessssanesssssanesssssnsessssansessssanessasanns 15
6.2 DESiZN CONSIARIALIONS ...ceeeiiieeiiiiieeeeetieeeiersnneeeteeeeeessanneeeeseeesssssnneeeesesssssssnneeeesesssssssnnsesesessssssnnnsesesnans 15
6.3 Greenfield RUN-Off RAtES.......ccicrveriierneriininenicnsnneiiessneessssnesssssnnesssssnsessssanssssssnsesssssnsessssanssssssanssssssnns 15
6.4 EXISTING RUN-OFf RATES ..ecccueeeriereerrerreereerineeressseeresssneeeessnsesssssssessssssesssssssesssssssesessssesssssasessssnsessssanass 15
6.5 Design Option 1 — INFIIEFAtion .......ccccceeeeeirceeiiireeeicsreeeeeseeesesseneeeesssneeessnsessssaneesessssesssssnsessssansesssnnenes 16
6.6 Design Option 2 — ALLENUATION ....cccceeireerreeiiireeeeeireereesneesesssneesessnsesesssnsesssssnsesessanesssssnsessssansessssnnenes 17
Fairfield

FRA and Drainage Strategy Prepared by Jomas Associates Ltd



WE LISTEN, WE PLAN, WE DELIVER
' JIIMAS exvranvenTa,

Geotechnical Engineering and Environmental Services across the UK.

6.7 Basement Drainage 17
6.8 Exceedance Flooding and Overland Flow 17
6.9 Consents, Offsite Works and DIVErSiONS .........ccccceeeeiieiiiiiiiiiiccccceccecesseeeeseseceseeseeeeeeeeeeseeeeeseeessessseaseseen 17
6.10  IMAINEENANCE .....eeeeeceeeircceeerecseeesessseessessneessssssesssssseesssssneessssssesssssneesssssnesssssnsesssssneessssssensessneesssnnensans 17
T WATER QUALITY cotiitiitiisinsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnsssassssssssnssssnsssnsssns 18
71 Post-Development Water QUality TreatMent ........ccccceeeeeeeeirrssneeeeieeeeisssnneeeeeeseesssssnsessessesssssssssssssssssnns 18
8  FOUL DRAINAGE.....ccitcottierierssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnssssssssnsssnsssnnsnsns 22
8.1 Discharge to PUDbIiC SEWer NETWOIK.........eeeeiiiiiiiiirinreeeiieecirrneeeeteeeecsssnneeeeeeseessssnnseseessesssssssssssessssnnnn 22
9 DRAINAGE DURING CONSTRUCTION......ccierimrrerinnsserssnssnssssssnssssssssssssssssssssssssnssssssnnas 23
9.1 Construction RUN-Off ManagemENt ........cccccvveeeeiiieiiiiissneeetieeecesssnneeeeeeeesssssnseseseeessssssnssssessssssssnnssssaes 23
9.2 Management of Construction (INcluding DraiNage) ......ccccccceiiiiiiiiiiiiiiiiiiiesirseeessssessssssssssssssssssssssssssanns 23
9.3 Temporary Drainage During CONStrUCTION ........cciiiiiiiieeiiiiiiiiiinniicceereeennnsseeesseeennsssssssssesesnsssssssssseens 23
9.4 Protection of Drainage Infrastructure during Construction........ccccccceeeiiiiiiiiiiiiiiiiesisescccccsscssessesseseeenns 24

List of Figures

Figure 1: EA Flood Risk from Surface Water Map...........cccoiiiiiiceiicsceeeseeee e 1
List of Tables
Table 1: EA Surface Water Flood Risk Categories ...........vveeeiirneeeiieisseeesessse e 10
Table 2; FIood RISk CatBUOMIES .......cviveviiciiicieiesiete ettt 12
Table 3: SuDS Selection Based on the SUDS Hierarchy ...........cccccevvieiiiiiicine e 13
TaDIE 4: SIHE ATBAS ...t bbbt 15
Table 5: Existing RUN-0ff RAES ........coiviiiiiiicieceece e 16
Table 6: Pollution Hazard Indices from 2015 SuDS Manual (C753) .........cccovvviiviiciiieeicee e, 19
Table 7: Indicative SuDS Mitigation Indices from 2015 SuDS Manual (C753) ........ccccceevvveevvireecnne, 20
Table 8: Roof Space Water Quality Mitigation SUMMANY ..o 20
Fairfield
FRA and Drainage Strategy Prepared by Jomas Associates Ltd



WE LISTEN, WE PLAN, WE DELIVER
' JIIMAS exvranvenTa,

Geotechnical Engineering and Environmental Services across the UK.

Table 9: External Areas Water Quality Mitigation Summary............cccceeerniinnnnnrnseeeins 21
List of Appendices
APPENDIX A: PROPOSED DEVELOPMENT DETAILS.......ccosismmmmnmssssssssssssssssssssssssssssss 25
APPENDIX B: EXISTING SITE......ccciiiiiminsnsssnsnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 26
APPENDIX C: DRAINAGE DRAWINGS AND CALCULATIONS. .....cccomsmmmmsnssnssssssssssssssnnss 27
APPENDIX D: SUDS DETAILS AND MAINTENANCE REPORT. ........ccccnmnmnsmnsnnsnssnsnssnsaas 28

Quality Standards Control

The signatories below verify that this document has been prepared in accordance with our quality
control requirements. These procedures do not affect the content and views expressed by the
originator.

This document must only be treated as a draft unless it has been signed by the originators and
approved by a director.

Revision V01
Date 17/06/2022
Prepared by A Wallace
Checked by A Alsop
Authorised by A Wallace
Fairfield
FRA and Drainage Strategy Prepared by Jomas Associates Ltd



WE LISTEN, WE PLAN, WE DELIVER

JIIMAS ENvironmenTa,

Geotechnical Engineering and Environmental Services across the UK.

Limitations

JOMAS ASSOCIATES Ltd (“JA”) has prepared this report for the sole use of the client in accordance with the
agreement under which our services were performed. No other warranty, expressed or implied, is made as to
the professional advice included in this report or any other services provided by JA.

The conclusions and recommendations contained in this report are based upon information provided by others
and upon the assumption that all relevant information has been provided by those parties from whom it
has been requested and that such information is accurate. Information obtained by SC has not been
independently verified by JA, unless otherwise stated in the report.

The methodology adopted and the sources of information used by JA in providing its services are outlined in
this report. The work described in this report was undertaken in June 2022 and is based on the
conditions encountered and the information available during the said period of time. The scope of this report
and the services are accordingly factually limited by these circumstances.

Where assessments of works or costs identified in this report are made, such assessments are based upon the
information available at the time and where appropriate are subject to further investigations or information
which may become available.

JA disclaim any undertaking or obligation to advise any person of any change in any matter affecting the report,
which may come or be brought to JA’s attention after the date of the report.

Certain statements made in the report that are not historical facts may constitute estimates, projections or
other forward-looking statements and even though they are based on reasonable assumptions as of the date
of the report, such forward-looking statements by their nature involve risks and uncertainties that could
cause actual results to differ materially from the results predicted. JA specifically does not guarantee or warrant
any estimate or projections contained in this report.

Costs may vary outside the ranges quoted. Whilst cost estimates are provided for individual issues in this report
these are based upon information at the time which can be incomplete. Cost estimates for such issues may
therefore vary from those provided. Where costs are supplied, these estimates should be considered in
aggregate only. No reliance should be made in relation to any division of aggregate costs, including in relation
to any issue, site or other subdivision.

No allowance has been made for changes in prices or exchange rates or changes in any other conditions which
may result in price fluctuations in the future. Where assessments of works or costs necessary to achieve
compliance have been made, these are based upon measures which, in JA’s experience, could normally be
negotiated with the relevant authorities under present legislation and enforcement practice, assuming a pro-
active and reasonable approach by site management.

Forecast cost estimates do not include such costs associated with any negotiations, appeals or other non-
technical actions associated with the agreement on measures to meet the requirements of the authorities, nor
are potential business loss and interruption costs considered that may be incurred as part of any technical
measures.

Copyright

© This report is the copyright of JA. Any unauthorised reproduction or usage by any person other than the
addressee is strictly prohibited.
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1 EXECUTIVE SUMMARY

This Drainage Assessment reviews the existing drainage arrangement at the application site and
proposes a surface water drainage strategy in line with Local Authority and Lead Local Flood
Authority (LLFA) guidance.

The site is currently occupied by an existing dwelling and is located at 47 Fairfield Road, Uxbridge
UB8 1AZ

The proposed development comprises the construction of a new block of residential dwellings and
associated external works.

The proposed strategy presented in detail in this report aims to infiltrate all surface water via
permeable paving. Storage is provided for all storm events up to and including the 1 in 100-year
storm plus 40% allowance for climate change.

Should infiltration not be possible (after completion of infiltration testing), the paving will be tanked
and discharge will be via a hydrobrake to the sewers in the street.

In the case of infiltration not being viable, discharge will be limited to 2 litres/second in accordance
with best practice. Attenuation and reduced discharge will be provided for all storm events up to
and including the 1 in 100-year storm plus 40% allowance for climate change.

A 10% allowance for urban creep has been included within the calculations.

Maintenance/management of all onsite drainage infrastructure has been considered within a
separate maintenance plan appended to this report. This will be updated through the development
process.

The proposed drainage strategy is entirely based on-site with the exception of the new sewer
connections if required.

Overall, the proposals provide a high level of water treatment, runoff reduction and flooding
protection for the proposed development and are in accordance with all requirements of the Lead
Local Flood Authority (LLFA).

Foul Drainage
It is proposed to discharge the foul drainage from the site into the existing Thames Water sewer.

Fairfield
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INTRODUCTION

Jomas was commissioned to undertake a Drainage Assessment for the proposed
development of the site located at 47 Fairfield Road, Uxbridge UB8 1AZ

The proposed development comprises the construction of a new block of residential
dwellings and associated external works.

This Flooding and Drainage Assessment has been produced in support of a planning
application and should be read in conjunction with the other planning documents.

Site Description

The site is approximately 690 square metres in size and is occupied by an existing dwelling.

Pre-development, the site is approximately 61% impermeable. Post development, the
impermeable area will decrease to approximately 57%.

The site location information is as follows:

e Nearest Postcode: UB8 1AZ
Topography

Site Topography

The topographic survey plan is provided in appendix B. The site is generally rectangular in
shape with a gentle fall from south to north.

Fairfield
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3 DESIGN PRINCIPLES AND POLICY REQUIREMENTS

3.1.1 Since April 2015, Lead Local Flood Authorities (LLFA’s) have become a statutory consultee
on surface water drainage for many planning applications. For this site, the following is
considered to be the required level of detail required for planning approval:

3.1.2 Report to be prepared in accordance with the National Planning Policy Framework (NPPF),
the accompanying Planning Practice Guidance (PPG), and the Sefton Council SUDS
Information Note and SUDS policies as the Lead Local Flood Authority (LLFA).

3.2 General Principles for Flooding

3.2.1 The National Planning Policy Framework (NPPF) states that when determining planning
applications, local planning authorities should ensure flood risk is not increased elsewhere
and only consider development appropriate in areas at risk of flooding where informed by a
site-specific FRA. This assessment is required for:

“Proposals of 1 hectare (ha) or greater in Flood Zone 1, all new development (including minor
development and change of use) in Flood Zones 2 and 3 and an area within Flood Zone 1,
which has critical drainage problems as notified to the local planning authority by the
Environment Agency (EA).”

3.2.2 In accordance with the March 2014 Planning Practice Guidance (PPG), which supports the
NPPF, the objectives of this FRA are to establish:

e Whether a proposed development is likely to be affected by current or future
flooding from any source;

o  Whether it will increase flood risk elsewhere;

e Whether the measures proposed to deal with these effects and risks are
appropriate.

3.3 General Principles for Surface Water Drainage

3.3.1 The DEFRA Sustainable Drainage Systems Non-Statutory Technical Standards for Sustainable
Drainage Systems (March, 2015), the London Borough of Hillingdon Surface Water
Management Plan, Local Flood Risk Management Strategy and the London Plan require
sustainable drainage systems in all development to reduce surface water runoff and provide
water treatment on site. This includes but is not limited to addressing the following issues in
order of preference:

e store rainwater for later use

e use infiltration techniques, such as porous surfaces in non-clay areas

e attenuate rainwater in ponds or open water features for gradual release

e attenuate rainwater by storing in tanks or sealed water features for gradual
release

e discharge rainwater direct to a watercourse

e discharge rainwater to a surface water sewer/drain

e discharge rainwater to the combined sewer.

Fairfield
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Consideration must be given to the direction of water flow across the site and where this may be
dispersed and incorporating any features that will help reduce surface water run-off. All
developments should aim to achieve greenfield run off with at least a 50% reduction in surface
water discharge and this needs to be demonstrated as part of the planning submission.
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4 FLOODING INFORMATION

4.1 Flood Risk from Rivers (Fluvial)

411 As the site is within Flood Zone 1, there is a low risk of fluvial flooding to the site.

412 Based on the above, the risk of flooding from rivers is considered very low.

4.2 Coastal and Tidal Flood Risk

4.21 The site is located inland and is not near any tidally influenced watercourses; therefore,

there is negligible risk of flooding from this source.
4.3 Geology and Hydrogeology (Groundwater)

4.3.1 The British Geological Survey (BGS) mapping available on line suggests that the area is
underlain by

Bedrock of London Clay Formation - Clay, Silt And Sand. Sedimentary Bedrock formed

approximately 48 to 56 million years ago in the Palaeogene Period. Local environment
previously dominated by deep seas.

Superficial Geology of Lynch Hill Gravel Member - Sand And Gravel. Superficial Deposits

formed up to 2 million years ago in the Quaternary Period. Local environment previously
dominated by rivers (U).

432 The MAGIC Map indicates the area is of medium-high groundwater vulnerability.

4.3.3 Due to the presence of the permeable superficial geology, the risk of flooding from ground
water is considered Medium.

4.4 Surface Water Flood Risk (Overland Flows)

4.4.1 Surface water flooding occurs when the rainwater does not drain away through the normal
drainage system or infiltrate the ground, but instead lies on or flows over the ground.

442 The EA produced a Risk of Flooding from Surface Water Map in December 2013. The maps
were produced using ‘direct rainfall’ modelling. Although they consider local drainage
capacity, non-surface water influences such as rivers, seas or groundwater are not
considered. The map is based on LIDAR topographic data which is not suitable for site specific
assessment and therefore, where available, topographic survey data should be used to
provide a more accurate understanding of potential flow paths.

443 The map shows the entire country within four different risk categories, defined below in
Table 1.

Table 1: EA Surface Water Flood Risk Categories

Risk Category Definition

Fairfield
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High Each year, there is a chance of flooding of greater than 1in 30 (3.3%)
Medium Each year, there is a chance of flooding of between 1in 30 (3.3%) and 1 in 100
(1%)
Low Each year, there is a chance of flooding of between 1 in 100 (1%) and 1 in 1000
(0.1%)
Very Low Each year, there is a chance of flooding of less than 1 in 1000 (0.1%)
4.4.4 An extract of the map, provided below, shows no surface water flooding within the site.
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Figure 1: EA Flood Risk from Surface Water Map

4.4.5 The local Flood Risk Management Strategy does not show any risk of surface water flooding
within this area.

4.4.6 Based on the EA’s mapping, the local SFRA, historical data and local topography, the risk of
surface water flooding to the site is considered to be Low.

Fairfield
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4.5 Sewer/Drainage Flood Risk

451 Sewer flooding is often caused by excess surface water entering the drainage system when
there is insufficient sewer capacity to cope with this excess water, but also due to ‘one off’
events such as blockages.

452 Thames Water is the statutory undertaker for the local public sewer network. The nearest
Thames Water sewers to the site are located within the street.

453 As the natural topography of the site falls away towards the street, this indicates that the
site is at very low risk of sewer flooding.

454 There are no records within any local flooding and drainage documents of sewer flooding in
the area.

455 On the basis there is considered to be a very low risk of sewer flooding to the site.

4.6 Reservoir Flood Risk

4.6.1 The EA has produced a Reservoir Flood Map that shows that the site is at risk from reservoir

flooding. This map indicates very low risk of reservoir flooding at this site.

46.2 It should be emphasised that the risk of flooding from reservoir breach is very small since
the EA is the enforcement authority for the Reservoirs Act (1975) and all large raised
reservoirs are inspected and supervised by reservoir panel engineers.

4.6.3 On the basis there is considered to be a negligible risk of reservoir flooding to the site.
4.7 Summary of risk levels
4.7.1 Pre-development, the risk of flooding is summarised below.

Table 2: Flood Risk Categories

Source Risk Category
Fluvial (Rivers and Sea) Very low
Coastal and tidal Negligible
Groundwater Medium
Surface water Low

Sewers Very low
Reservoirs Negligible

Fairfield
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5 SITE DRAINAGE INFORMATION

51.1 The DEFRA Sustainable Drainage Systems Non-Statutory Technical Standards for Sustainable
Drainage Systems (March, 2015) states that the following options must be considered for
disposal of surface water runoff in order of preference:

e Discharge to ground

e Discharge to a surface water body

e Discharge to a surface water sewer

e Discharge to a combined sewer
Discharge to Ground

51.2 The potential for surface water to discharge to ground has been assessed through a review
of the likely ground conditions and possible infiltration structures.

513 The surface geology of this site is within an area generally underlain by permeable gravels.
Based upon this information, it is likely that infiltration is possible on this site.

514 It is noted that the site and surrounds are urban in nature and may have existing surface
water sewer connections. Hence consideration is given within this report to both the
possibility of infiltration and connection to the combined sewer.

515 Infiltration tests will be completed prior to construction and should infiltration prove to be
possible the drainage design is such that it can be revised to accommodate infiltration rates
calculated.

Discharge to Surface Water Body

516 There are no suitable surface water bodies near to the site that can be used for surface water
discharge.

Discharge to Surface Water Sewer/Combined Sewer

51.7 Discharge to the public sewer network should only be considered once all other options for
draining surface water from the site have been exhausted.

5.2 Sustainable Drainage Systems (SuDS)

5.21 To maximise the potential use of SuDS at the site, a review has been undertaken as shown
in Table 3 in accordance with the SuDS Hierarchy. This review highlights the components
referenced in the SuDS Hierarchy and provides recommendations on whether the
components could be incorporated into the development.

Table 3: SuDS Selection Based on the SuDS Hierarchy

Component Recommendation

Green/Blue Whilst the use of green and blue roofs provides additional environmental benefits
roofs such as enhanced aesthetics and ecology, its exposure to wind and orientation

Fairfield
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Component Recommendation

must be considered. Access to undertake the construction and maintenance easily
and safely is also a high priority.

If feasible, depending on the roof design, a green/blue roof will provide water
quality, biodiversity and aesthetic benefits to the site. Additionally, the green/blue
roof/s will offer some attenuation for run-off, reducing volumes of run-off and in
higher frequency events (i.e. 1in2 year storms) will result in no run-off for the
building.

There are no green roofs proposed for the site.

Basins and Ponds and attenuation basins can provide overland storage of surface water whilst
Ponds also providing additional biodiversity and aesthetic/amenity value.

There are no open areas on the site which are suitable for basins or ponds.

Filter Strips Swales are linear vegetated drainage features, which provide overland conveyance
and Swales and storage of surface water whilst trapping sediments and hydrocarbons within
run-off. They also create biodiverse areas for planting and habitat.

Swales are not considered suitable for this site due to the urban setting restricting
the availability of space.

Infiltration Infiltration devices are likely to be suitable for the main drainage system due to
Devices the permeable nature of the existing ground.

Infiltration is proposed through use of permeable paving.

Permeable Whilst incorporating attenuation storage, permeable paving also provides
Paving treatment through filtration of silt (and attached pollutants), settlement and
retention of solids, adsorption of pollutants and biodegradation of organic
pollutants, including petrol and diesel.

External areas will be permeable paving.

Tanked This is the least sustainable option in terms of the SuDS Hierarchy. However, the
Systems use of tanked systems would still be of benefit compared to traditional drainage
systems as it does allow run-off to be slowed down to an acceptable discharge
rate.

There are no tanks proposed for the site.

Fairfield
FRA and Drainage Strategy Prepared by Jomas Associates Ltd
14



WE LISTEN, WE PLAN, WE DELIVER
' JIIMAS exvranvenTa,

Geotechnical Engineering and Environmental Services across the UK.

6 SURFACE WATER DRAINAGE DESIGN
6.1 Site Areas
6.1.1 The development area currently comprises a carpark. The existing and proposed areas are

summarised below.

Table 4: Site Areas

Parameter Existing (m2) | Existing (%) Proposed Proposed
(m2) (%)
Impermeable area 419 61 390 57
Permeable area 271 39 300 43
Total area 690 100 690 100
6.1.2 It is assumed that the surface water runoff from the site either drains into an existing

drainage system or is currently infiltrated into the ground.

6.2 Design Considerations
6.2.1 Consideration has been given to the following when calculating the proposed impermeable
areas.

e The 2013 EA ‘Rainfall Run-off Management for Developments’ Report (SC030219)
states that urban creep, the process of gradually increasing impermeable area within
an urban area (through paving soft landscaped surfaces and constructed
outbuildings etc), is an acknowledged issue. A 10% allowance for urban creep has
been included within the calculations.

6.2.2 The climate change allowance used in the Drainage Strategy is in line with updated EA
guidance values published in February 2016 for increased rainfall intensities by 2115.

6.3 Greenfield Run-Off Rates

6.3.1 The greenfield run off rates have been calculated using the Wallingford method. Calculations
are provided in Appendix C and summarised in the table below.

6.4 Existing Run-Off Rates

6.4.1 The existing run-off rates for a variety of return periods have been calculated using the
Wallingford method.

6.4.2 The total site area is 690 square metres and is 61% impermeable, resulting in an
impermeable area of 419 square metres. Taking conservative peak 1 year, 30 year and 100
year rainfall rates of 50mm/hr, 125mm/hr and 185mm/hr respectively, the maximum
existing peak discharge rates have been calculated as follows.

Contributing Area (ha) x 1 yr Rainfall (mm/hr) x 2.78

Fairfield
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419/1000 x 50 x 2.78 = 5.8 lls
Contributing Area (ha) x 30 yr Rainfall (mm/hr) x 2.78
419/1000 x 125 x 2.78 = 14.6 /s
Contributing Area (ha) x 100yr Rainfall (mm/hr) x 2.78
419/1000 x 185 x 2.78 = 21.5 /s

6.4.3 The discharge rates for the existing and proposed site are summarised below.
Table 5: Existing Run-off Rates
Parameter Greenfield Existing Proposed
Discharge (l/s) Discharge (l/s) Discharge (lI/s)

QBAR 0.11 NA NA
1vyear 0.1 5.8 0
30 year 0.26 14.6 0
100 year 0.36 21.5 0
100 year +40% NA NA 0

6.4.4 Site discharge should be as close to the greenfield rates as possible. However, due to the low
rate, itis proposed to limit discharge to 2I/s which is less than the existing 100 year greenfield
discharge rate.

6.5 Design Option 1 — Infiltration

6.5.1 Option 1 is to discharge surface water to ground via infiltration.

6.5.2 An infiltration rate of 5x10° m/s is assumed for the gravel ground conditions.

6.5.3 To infiltrate surface water, a total of 17m? of soakaway storage is proposed within the
permeable paved subbase. The drainage system has been designed to cater for the 1 in 100
year + 40% climate change storm. ie in this storm event all surface water will be collected on
site and slowly released. See Appendix C for design details and calculations and EA approval
for the discharge to ground.

6.5.4 Should the infiltration rate prove to be lower, the soakaway will be resized accordingly.
There is sufficient space in the paving area to accommodate a soakaway with more capacity
by extending the depth of the pavement.

6.5.5 Should the infiltration rate be lower than the minimum required for building regulations
approval, the design will be revised to use attenuation and discharge to the Thames Water
sewer as per option 2 below.

Fairfield
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6.6 Design Option 2 — Attenuation

6.6.1 Should infiltration not be possible, option 2 is to discharge to the existing sewers as close to
greenfield rates as possible. However, as the greenfield rates from this site are low (See
Appendix C), in accordance with best practice, outflow controls will be set to discharge at a
rate of 2 litres/second.

6.6.2 A calculation of the required attenuation is provided in Appendix C. The total attenuation
volume is unchanged at approximately 17 cubic metres is proposed to cater for the 100 year
+40% storm event.

6.6.3 The drainage layout and paving location will be relatively unchanged from the infiltration
option. The only difference from the infiltration option is that the paving will be tanked and
will discharge via a hydrobrake to the Thames Water sewer.

6.6.4 Thames Water will be contacted for approval of the discharge to their sewer if required. See
Appendix C for calculations and Thames Water sewer locations.

6.7 Basement Drainage

6.7.1 The basement design will incorporate a dewatering system as required to minimise the risk
of flooding. Details of a system to be considered are provided in Appendix C.

6.8 Exceedance Flooding and Overland Flow

6.8.1 The area is not subject to overland flow routes or surface water flooding as discussed in
section 5 above.

6.8.2 The drainage system has been designed to cater for the 1 in 100 year + 40% climate change
storm. ie in this storm event all surface water will be collected on site and slowly released.
Thus, the overland flow route will only be in use in the event of drainage network failure,
storms in excess of the 1in 100 year + 40% climate change storm or flows from offsite flowing
through the site.

6.8.3 Due to the site levels falling to the street, all overland flow will move towards the sewers
and existing overland flow path in the street. See overland flow plan in Appendix C.

6.9 Consents, Offsite Works and Diversions
6.9.1 The proposed surface water drainage strategy is accommodated mostly on-site, with the

only requirement for off-site works being the connection to the Thames Water Sewer should
infiltration not be feasible.

6.9.2 Consentis not required from the EA for the soakaway as the discharge is domestic and clean.
6.10 Maintenance

6.10.1 A SuDS maintenance plan has been prepared to outline the management of the potential
SuDS features. The maintenance plan is provided in Appendix D.
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7 WATER QUALITY

71 Post-Development Water Quality Treatment

7.1.1 In line with the 2015 SuDS Manual (CIRIA C753), certain criteria should be applied to manage
the quality of run-off to support and protect the natural environment effectively. Treatment
design, wherever practicable, should be based on good practice, comprising the following
principles:

Manage surface water run-off close to source

Treat surface water run-off on the surface

Treat surface water run-off to remove a range of contaminants
Minimise risk of sediment remobilisation

Minimise impacts from accidental spills

7.1.2 Managing pollution close to the source can help keep pollutant levels and accumulation
rates low, essentially allowing natural treatment processes to be effective. This in turn can
help maximise the amenity and biodiversity value of downstream surface SuDS components
and keep maintenance activities straightforward and cost-effective.

7.1.3 The proposed development comprises a single type of land use; residential roofs. This land
use is classified as having a very low hazard pollution level. The table detailing this is provided
below in Table 6.
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Table 6: Pollution Hazard Indices from 2015 SuDS Manual (C753)

Residentia roc’s ery how oz oz 0.05
02 upwDB
: - where there
Citner roofs {typicaty commernzial/
i i s Low 03 is potential for o5
ratals to leach
Jrom the roof)

resigential car parks, low trafic roads
=g oyl de sacs. homezones and
general 3ccess roaos) and non- Lo bDE 04 o4
resqcental car parkng wih nfreguent
chanpe ieg schoois, offices| & = 300
traffic movements day
frequent change {eg hospials, retaill, all Medium o7 o8 o7
roads except low wathic roads and trunk
roads matorways'

Sites with heawy poflution (29 haulage
yanis, lorry parks, rghly frequented
lorry approaches o ndusinia estales,
wasie sites], sites where chemicals and
Fussss (other than demestic fusl oill ars
to ke delivered, handled, swored, uses
or manufactersd: moustrial sites: brunk
Toads and motorways’

714 The proposed drainage strategy utilises the following SuDS features:
e Permeable Paving

715 The indicative SuDS mitigation indices, provided in Table 26.3 of the 2015 SuDS Manual
(C753) have been reviewed for the roof and paving. This table is provided below in Table 7.
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Table 7: Indicative SuDS Mitigation Indices from 2015 SuDS Manual (C753)

Type of SuDS component 1SS Metals Hydrocarbons
Filter strip 04 04 05
Filter drain 04 04 04
Swale 05 06 06
Bioretention system 08 08 08
Permeable pavement 07 08 07
Detention basin 05 05 06
Pond* or 07 05
Wetland 08 08 08
| Ity i e i
e period event. for inflow concentraions relevant to the contributing drainage area.
7.1.6 To deliver adequate treatment, the selected SuDS components should have a total pollution

mitigation index (for each contaminant type) that equals or exceeds the pollution hazard
index (for each contaminant type), as follows:

Total SuDS mitigation index 2 pollution hazard index
(for each contaminant type) (for each contaminant type)

71.7 For each type of land-use, the pollution hazard indices, mitigation indices and concluding
hazard have been outlined in Table 8 below.

Table 8: Roof Space Water Quality Mitigation Summary

Commercial Roofs SuDS Manual Reference

TSS Metals | Hydrocarbo
ns
Pollution Hazard Index 0.2 0.2 0.05 Table 26.2
Mitigation Index 0.7 0.6 0.7 Table 26.3
(Permeable Paving)
Total Mitigation index 0.7 0.6 0.7 Worst case only
Result Total SuDS mitigation index > pollution hazard index and
therefore hazard is exceeded
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Table 9: External Areas Water Quality Mitigation Summary

TSS Metals | Hydrocarbo
ns
Pollution Hazard Index 0.5 0.4 0.4 Table 26.2
Mitigation Index 0.7 0.6 0.7 Table 26.3
(Permeable Paving)
Total Mitigation index 0.7 0.6 0.7 Worst case only
Result Total SuDS mitigation index = pollution hazard index and
therefore hazard is exceeded

7.1.8 Therefore, it can be concluded that the provision of the permeable paving exceeds the
required pollution mitigation indices and provides sufficient treatment as part of the surface
water management train, in accordance with the 2015 SuDS Manual (CIRIA C753).

7.1.9 While the site is located in a Source Protection Zone, the proposals provide a high level of
treatment and so nothing further is considered necessary.
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8 FOUL DRAINAGE

8.1 Discharge to Public Sewer Network

8.1.1 Thames Water are the foul sewerage suppliers for the area.

8.1.2 The identified point of connection from the site is into the public foul sewer network in the

street. A Sewer connection application will be submitted for approval.
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9 DRAINAGE DURING CONSTRUCTION
9.1 Construction Run-off Management
9.1.1 Installing the surface water and foul drainage system, whilst managing temporary run-off,

are key aspects of the construction works involved in any development. The information
provided below is in accordance with the ‘C698 Site handbook for the construction of SUDS’
(CIRIA, 2007).

9.1.2 Please note that the measures recommended below are recommendations only and need
to be confirmed at the construction stage by the client and the contractor.

9.2 Management of Construction (Including Drainage)

9.2.1 Drainage is typically an early activity in the construction stage of a development, taking form
during the earthworks phase. However, final construction i.e. piped drainage system
connections to the SuDS devices, should not take place until the end of site development
work, unless a robust strategy for silt-removal is implemented prior to occupation of the site.

9.2.2 A plan for the management of construction (including phasing of works, details of any offsite
works etc.) cannot be provided at this early stage, as construction work plans are not yet
known. However, the following key points are general construction issues associated with
SuDS which will be addressed when these plans are complete:

e Silt-laden waters from construction sites represent a common form of waterborne
pollution;

e These silt-laden waters cannot enter SUDS drainage systems unless specifically
designed to accept this as it can clog the systems and pollute receiving waters.
Therefore, piped drainage systems should not be connected to the attenuation SuDS
devices until the late stages of construction.

e Any gullies and piped systems should be capped off during construction and fully
jetted and cleaned prior to connection to the attenuation SuDS devices.

9.3 Temporary Drainage During Construction

9.3.1 The three principal aspects of drainage control during construction are trapping sediment,
conveying run-off, and controlling run-off.

9.3.2 Sediment traps and barriers can include basin traps and sediment fences (with any necessary
boundary controls). The principal basins are to be installed after the construction site is
accessed. Sediment fences and barriers will then be installed as needed during grading.

9.3.3 Conveyance of run-off can be achieved through small ditches/stream, storm drains, channels
and sloped drains with sufficient inlet/outlet protection.

9.34 Slope stability needs to be considered when using any channels to convey run-off across the
site into any basins etc.

9.35 Run-off control measures will need to be implemented in order not overwhelm the
temporary system and cause flooding issues. Run-off rates from the site will be managed so
they are no greater than pre-development or in keeping with the best practice guidance to
minimise risk of blockage. Any additional conveyance measures are to be installed as needed
during grading.
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9.3.6 Run-off control to include provision of perimeter ditches or appropriate levels grading to
direct any water from the construction site to remain on site.

9.3.7 Any necessary surface stabilisation measures are to be applied immediately on all disturbed
areas where construction work is either delayed or incomplete.

9.3.8 Maintenance inspections are to be performed weekly, and maintenance repairs to be made
immediately after periods of rainfall.

9.4 Protection of Drainage Infrastructure during Construction

9.4.1 All drainage infrastructure should be protected from damage by construction traffic and
heavy machinery through the implementation of measures such as protective barriers, and
storing construction materials away from the drainage infrastructure.
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Appendix A: Proposed Development
Details
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