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EXECUTIVE SUMMARY

This Flood Risk Assessment was commissioned by Countryside Properties PLC, referred to hereafter
as ‘the client’. The Flood Risk Assessment has been prepared to support a detailed planning
application for the construction of 202no. residential dwellings on the existing Gateacre School site
to the south-west of ‘Grange Lane’ Gateacre. The development proposals are to include estate
roads, private access roads, external works, footpaths, car parking, external lighting, landscaping,
boundary walls, fencing, external services and drainage.

The proposed development site is approximately 8.249ha in size and is located exclusively within
Flood Zone 1 according to the Environment Agency’s Flood Mapping Data. The National Planning
Policy Framework (NPPF) requires that all planning applications for development proposals that
exceed 1 hectare be accompanied by a Flood Risk Assessment.

The proposals are ‘residential’ in nature and as such classified as ‘more vulnerable’ in Table 1: Flood
Risk Vulnerability Classification within the Technical Guidance to the NPPF. Table 2: Flood Risk
Vulnerahility and Flood Zone ‘Compatibility” within the NPPF confirms that this type of land use is
appropriate for Flood Zone 1, providing there no increase in flood risk elsewhere due to the
proposals.

The development is accessible for emergency access and egress during times of extreme flooding as
the 100 year floodplain does not extend into the proposed development area.

An Internet based search for flooding events did not recall any historical flooding to the immediate
site area, review of the Liverpool City Preliminary FRA also failed to highlight any flooding issues
within the immediate site area. Consultation with various interested parties furthermore failed to
highlight any historical flooding in or adjacent to the proposed development area.

This Flood Risk Assessment has reviewed all sources of flood risk to both the proposed development
and to the existing adjacent development as a result of the proposals, including; fluvial, tidal, pluvial,
groundwater, sewers and flooding from artificial sources. As a result of the relatively low flood risk
from all of the sources reviewed, the principle focus of this report is on the effective management of
surface water drainage.

Infiltration does not appear feasible based on the infiltration characteristics ascertained form the
BGS and NSRI Mapping data. The nearest watercourse is not a practical option for the discharge of
surface water from site due to its proximity. It is proposed that the surface water run-off generated
by the development be discharged to the public sewer network to mimic the existing situation.

It is understood that multiple connections to the existing public sewer network will be required from
site to accommodate the proposed layout and identified topographic constraints. The flows
generated by the majority of site are proposed to discharge to the existing combined sewer within
Grange Lane, utilising the existing connections where feasible. The flows generated by the proposals
along the north-western and south-western boundaries are proposed to discharge into the existing
surface water system along ‘Cuckoo Lane’ and ‘Gateacre Park Drive’ via new connections.
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The discharge of surface water run-off generated by the proposals is proposed to be restricted to the
pre-development rate with 30% betterment; the proposed rate is calculated to be 255.1l/s. A flow
restriction will be most likely in the form of a Hydrobrake® or similar approved flow control device.

The proposed onsite surface water drainage system will need to be sized to prevent overland run-off
offsite from storm events up to and including the 100 year return period storm event with a 30%
allowance for climate change.

Detailed design will be required to confirm the feasibility of the proposed strategy following more
detailed levels review. Consents will be required from United Utilities, along with approval of the
proposed discharge rates; therefore early discussion is advised.

SuDS methods should be incorporated into the surface water management strategy wherever
possible; the use of soft landscaping, permeable paving and swales (where appropriate) may offer a
reduction in surface water run-off generated by the development site. Although the exact SuDS
methods to be used within the proposals are to be confirmed during detailed design, the
implementation of a pond system along the northern boundary is identified on the proposals.

The foul water flows generated by the proposals are proposed to discharge in part to the public
sewer network within Grange Lane as they do currently, utilising the existing connection where
appropriate. A detailed design will be required to confirm feasibility based on the topographic levels
following more detailed investigation, further discussion with United Utilities will be required to
confirm the strategy. Based on topographic constraints it is understood that multiple connections to
the public sewer network will be required; however the flows generated by the majority of site are
proposed to discharge to the public combined sewer within Grange Lane, with the flows generated
by the dwellings along the north-western and south-western boundaries are proposed to discharge
into the existing foul water sewer system along ‘Cuckoo Lane’ and ‘Gateacre Park Drive’ via new
connections.

This report has been prepared in consultation with the relevant interested parties and incorporates
their comments where possible. The Flood Risk Assessment is considered to be commensurate with
the development proposals and in summary, the development can be considered appropriate in
accordance with the NPPF.

CPL13~FRA ~vi



Gateacre, Liverpool BETTS ASS@C IATES

Flood Risk Assessment CONSULTING ENGINEERS
CONTENTS
DocumMeNt Tracking SNEET.......c.uiiiiiiiiie ittt ettt et s e e e et e e e erarreserssssaneseseeeneseneans iii
EXECUTIVE SUMMARY. e nnn i e s rr s e e T e e s aa svas ssr v v
FIBUIES & TabIES ...ttt bbbt b b eae et ea et et s et s et e st et eets et e e e e ix
Y aT=al 2|1 T L | S O ix
Abbreviations. & ACreNYMS s mmannus s e s s R e G ix
1.0 INTRODUCETION ioivilicccicsiinuiisiivsssmiimiirs s s s s b i b s s s v s 11
1.1 PIanning POHCY CONTEXE ..ottt es vt esseae st e st et ese s s enestaseeseeseaeneemean 11
1.2 SIEE CONTEXE .ottt ettt ehe s bt n e eas et et s eteetseeaea 11
1.3 CONSURBLION ... e et r e e s 11
2.0 EXISTING SITE LOCATION .oiiiiiiiiiiiiissiissssssssssssssssesesssssseessesssssssesseresssssssssssssssssssssensesnssnnes 13
2.1 LOCHION cvsuvaswimvasmmsnssmmsses casmesmons v s 3o msmess s 3 4s s 3 S S8 S 53 SNV o0 o 3 TS £ A e s s T 13
2:2 Existingzand Historical Land Use s nnumsmms cmmsims s s s s i trsssiins 14
2.3 O A P N s e o e oS o A 5 AR RT3 Ea ¥ 4 A e a A £ A A B £ EE A R AR 14
3.0 DEVELOPMENT PROPOSALS ucivssiinmsuinvunimisuamssnms sasvavsssvesss sissnsts it s s s dasasesinvs 15
3.1 Nature of the deVelopMENt ...t ee e 15
4.0 SOURCGES GF ELOOD RIS K s e s s s e s 16
4.1 Huvial & Tidal Flood Risk .suismmmmmmmsmimmamn s p e immns 16
Fluvial Flooging .avasssmemsiss svssesmemssysss s v v m s o o s s b 16
TG E O I s s s o e T T A U 0 T bt s AR A AR AR 16
Flood Risk Vulnerability Classification and Flood Zone Compatibility ..........occovvevvceververeane. 17
4.2 Surface Water FIOOT RiSK........oiioiiririreierice ettt ee s er e neees 17
Pluvial (Overland run-0ff) FIQOT RiSK .........covuveeeerieieeeieeeeeeisieerseciecseiieeescessisisssisasaeisasaseaees 18
SeWer FlIaot RISK. umrsamsmwnsmisassmsenssmsmmisissssimes s v mmies s s v 18
4.3 Groundwater Flood Riskassummmanmisn i e e s s 19
4.4 Artificial Sourcesof FIOod RISk ssmsssmm s s e i s i s 19
B B S vy o T T A A TS0 A it ot A e s e AT A R i P A RSN R TS SRR 20
TS s 353005 T Toin s spo e ssomess mens s msms HEAERS RS A TSRS AR SAA A1 AR A SRR RS RE A1 HES R RS AR SRR 20
4.5 Historical and Anecdotal Flooding INnformation..........ccccevviiecciici e 21
4.6 Flood Risk Mitigation Measures & Residual RiskS ..........ccociiiiiiiiiiciiciieis s 21
MUtiGAtION MBASUIES. cvvris cassmsvmimssvivammevesssvvsspavsmvs s sy ey S TR P R T RS 21
RESTAUAT RISKS:ivsmsnsssssmmmesvssovsvis vy im0 Sy TS 4 B8 RS S BSEE SR E el 22
5.0 SURFACEWATER MANAGENMENT. ..ot iinstiianiiindaniavins s riaassssssveanaiiinve vovkesuna ses 23
51 Pre-Development Surface Water RUN-0FF.........cocooiiiiviiiiniiiicec s se e ee s sresnssmes e 23
5.2 Post-Development Surface Water RUN-0Off ..ottt ee e 23

CPL13-FRA ~ i



Gateacre, Liverpool EET?S ASSOC !ATE S

Flood Risk Assessment CONSULTING ENGINEE
5.3 Sustainable Drainage Systems (SUDS).....occiiiiiiiiieiiisirrcsene s s s 23
5.4 Methods of Surface Water Management ........couvvreiierieiiie i eeie et eie e ebeesaee e s esee s sneens 24
5.5 Discharge via INfIration .......cciiiieiriiiie e st eeeenneens 24
5.6 DISChATEE 10 WAt @IEOUIS @ iuuusumssaviswmsnisnsoiisssonsmnves sy smsn oo son s s voasrevanie sivins s sboumni uasaisanss 25
5.7 DisCharZe 168 PUBIIC SEWET suuvmisivivirmasissessvvanns v rinensivaisssssi sdviiie svisssesas ¥ e svasiis fo s wins G vassnss 25
5.8 ClMNALE CRANEE coussimmsvumissmimisgsasss s s i s s T e T TV R RS S s sewas 27
6.0  FOUL WATER MANAGEMENT .....voveeremncrierisiresesessssssmsmsesssasessssssessssssssessssessssssssssssssssssans 28
7.0  SUMMARY AND CONCLUSIONS ......cttiiiiinnntinrsiisesseesmmmssisssssssssssntsssmmssssssssssssssssssssssnsnnnes 29
8.0 RECOMMENDATIONS ..occisiiiaomiiig s iadiidiniissimmsisisrtivriismmm st iy 31
BIBLIOGRAPHY B REFERENMGES. c:uussisssssnssssssssuss s sssssiuassisoss s 455055 85504438s i s ssasnsasassecinusessss 32
Web-based RefErENCeS ...t 32
APPENDIX A: LOCATION PLAN ..ot s ncie s s st sna et e s s nana e s s s mrannee s 33
APPENDIX:B: TOPAGRAPHICSHIRVEY ..ovionis b an i i i e e e neans 35
APPENDIX:G: PROPOSED PLANNING: LAYOMT vomrmmmamers s vt a8 s svs a5 sonss shess s3siaiassssssssiun issves 36
APPENDIX D;: EA INFORMATION & CORRESPONDENCE..........coocriinammsninisiniinmssisminsessasssessnesssisssses 37
APPENDIX E:  FEH CATCHMENT DATA & DESCRIPTIONS. ...vetiiiiricieeetin sttt 38
APPENDIX Eii  NPPF EXTRAGCTS sressmovsevveyo s S s s o0 ey 53 s oA s S5 e saas 39
APPENDIX G: UU SEWER RECORDS & CORRESPONDENCE ........ccccvmmiiinniinmnsiinesinissnansnessinessnes 40
APPENDIX H:  LPA/LLFA CORRESPONDENCE. .....cciiiiitiiiieniemieemeee e enie s snsns s sss s s 41
APPENDIX I: SURFACE WATER RUN-OEF CALECULATION S:convnnivnmmianmsssnvmnnsi s 42
APPENDIXJ: IMPERMEABLEAREAS PLANS wimmnsmanmssivriviveiimsissssim o ssmseneinvet fasasionndrmisios 43
APPENDIX K:  STORMWATER STORAGE ESTIMATES.......coiiiiiiiiiceiininc it 44
APPENDIX L;:  PFRA/SFRA INFORMATION ...cotuiiiiiuininmisiiaiimeiaiesiissu s sissniosis itonss o sabadsibivisibassssis 45
APPENDIX M: OVERLAND FLOOD FLOW ROUTING PLANS ucviumismmisimmumssivmsnsevsvivieiig 46
APPENDIX N:  EXISTING DRAINAGE SITUATION PLAN .t 47
APPENDIX ©: PRELIMINARY DRAINAGE STRATEGY PLAN :aesimcisimssiirvmsnsmrsismsisiosatasan sivssanisn 48
APPENDIX P: NOTESOF LIMITATIONS .covivoiiimmiismsisvmsamsimiis vt mis i soviass s iiniss voeisaissenintidsviass 49

CPL13-FRA ~ viii



Gateacre, Liverpool BETTS AS SOCIATES

Flood Risk Assessment CONSULTING ENGINEERS

Figures & Tables
Figure 1:  Aerial Photograph of site (Bing Maps 2004) ........oovvvieeoieeeeeeeeeeeeeeeeeee e eeee e, 13

Figure 2:  Aerial Photograph Indicating General Topography and Key Features (Bing Maps 2014) ..14

Figure 3: Planning Layout Extract (Countryside 2004} ....c.eieeee oo, 15
Figure 4:  Fluvial/Tidal Flood Risk Map Extract (Environment Agency 2014) .........ccoueveeveeevevverrrnnns 16
Figure 5:  Fluvial/Tidal Flood Map for Planning extract (Environment Agency 2014).........cccccoov....... 17
Figure 6: Surface Water Flood Map Extract (Environment Agency 2014) ........ooveeeeeeereeeeeeeseerenns 18
Figure 7: Reservoir Flood Map Extract (Environment Agency 2014) .......oveeeeeeeeeeoreeeeeeeeeeeeeeeenanns 20
Figure 8: Preliminary Drainage Strategy Drawing (Betts Associates 2014) .........coccovvereeverereereerrnnn. 26

Specialist Software
% Flood Estimation Handbook FEH CD-ROM (v.3.0) — Determination of Catchment Descriptors
and depths of rainfall.

4+ MicroDrainage WinDES (v.14.1) — CalLCCulation of Greenfield run-off rates IH124/1CP-SUDS,
Greenfield run-off volumes, rates of rainfall and stormwater storage estimates.

Abbreviations & Acronyms

AEP Annual Exceedance Probability mAOD | Metres Above Ordnance Datum
BGL Below Ground Level NGR National Grid Reference

BGS British Geological Survey NPPF National Planning Policy Framework
CcC Climate Change NSRI National Soil Resources Institute

EA Environment Agency 0S Ordnance Survey

FEH Flood Estimation Handbook PFRA Preliminary Flood Risk Assessment
FRA Flood Risk Assessment PPS Planning Policy Statement

FRMSR | Flood Risk Management Strategy Report | QSE Quick Storage Estimate

FZ Flood Zone QBAR | Mean Annual Flood

Ha Hectare SFRA Strategic Flood Risk Assessment

IDB Internal Drainage Board SuDS Sustainable Urban Drainage Systems

LDP Local Development Plan TWL Top Water Level

LCC Liverpool City Council UKCIP | United Kingdom Climate Impacts Programme
LLFA Lead Local Flood Authority uu United Utilities

LPA Local Planning Authority

CPL 13 -FRA g™



g

Gateacre, Liverpool BETTS KSSOCIATES

Flood Risk Assessment CONSULTING ENGINEERS

This page has been intentionally left blank

CPL13-FRA ~10~



Gateacre, Liverpool BETTS ASSOCIATES

Flood Risk Assessment COMNSULTING ENGINEERS

1.0 INTRODUCTION

1.1  Planning Policy Context

1.1.1  All forms of flooding and their impact on the natural and built environment are material
planning considerations. The National Planning Policy Framework (NPPF) sets out the
Government’s objectives for the planning system, and how planning should facilitate and
promote sustainable patterns of development, avoiding flood risk and accommodating the
impacts of climate change.

1.1.2 Government policy with respect to development in flood risk areas is contained within the
NPPF and the supporting Technical Guidance (refer to extracts in Appendix F).

1.1.3 The development proposals are over 1 hectare therefore require a Flood Risk Assessment be
completed in accordance with NPPF to review all sources of flood risk both to and from the
proposed development.

1.1.4  The development is considered to be solely ‘residential’ in nature and as such is classified as
‘more vulnerable’ in Table 1: Flood Risk Vulnerability Classification within the Technical
Guidance to the National Planning Policy Framework. Table 2: Flood Risk Vulnerability and
Flood Zone ‘Compatibility’ within the NPPF confirms that this type of land use is appropriate
for Flood Zone 1, providing there no increase in flood risk elsewhere due to the proposals.

1.2 Site Context

1.2.1 This Flood Risk Assessment has been prepared to support a detailed planning application for
the construction of 202no. residential dwellings with private amenity areas; complete with
access road, footpaths, car parking, external works and lighting, landscaping, boundary walls
and fencing, external services and drainage.

1.2.2  The development site is predominantly undeveloped at present and therefore is considered
to be 68% pervious. The proposed development site is located on the former Gateacre
School site, to the south-west of Grange Lane, Gateacre.

1.3  Consultation

1.3.1 The preparation of this report has been undertaken in consultation with the following
interested parties; Liverpool City Council (LCC), the Environment Agency (EA) and United
Utilities (UU).

13.2 The Local Planning Authority (LPA), Liverpool City Council (LCC) has been consulted as part of
the preparation of this report; Liverpool City Council acts as the Lead Local Flood Authority
(LLFA). The NPPF advises that the LPA should consult with the Environment Agency who will
provide advice and guidance on flood issues at a strategic level and in relation to planning
applications.

CPL13-FRA g i
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1.3.3 The Environment Agency was contacted to discuss the nature and extent of information to
be provided in this Flood Risk Assessment and for any background knowledge of flood risk
specific to the site (correspondence is included in Appendix D).

1.3.4 United Utilities Developer Services were contacted to discuss whether UU have any
historical flooding issues in the area or any background knowledge on flood risk specific to
the site (correspondence is included in Appendix G).

1.3.5 Liverpool City Council were contacted to discuss the nature and extent of information to be

provided in this FRA and for any background knowledge of flood risk specific to the site
(correspondence is included in Appendix H).

CPL13-FRA el 4k
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2.0 EXISTING SITE LOCATION

2.1  Location

2.1.1 The proposed development site is accessed directly off ‘Grange Lane’ Gateacre. The
Ordnance Survey National Grid Reference (OS NGR) for the site is 342280 (Easting), 388178
(Northing) and the nearest postcode is L25 4SA. The site location plan is shown in Appendix
A. The total development site is approximately 8.249ha and edged in red in Figure 1 (below).

2.1.2  The site is bounded; to the north by Grange Lane with residential developments beyond, to

the east by further residential development, to the south by Cuckoo Lane with residential
development beyond and to the west by the Cuckoo Lane and Gateacre Park Drive with

residential development beyond (see Figure 1 below).
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ew of the proposed development area (edged in red).
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2.2  Existing and Historical Land Use

2.2.1 The preparation of this report has identified that the proposed development site currently
houses the Gateacre Community comprehensive school, and associated recreational and
landscaped areas, the total site is considered to be approximately 32% impermeable at
present (see Appendix J for Pre-Development Impermeable Areas Plans).

2.2.2 No other historical uses have been determined during the preparation of this report.

2.3 Topography

2.3.1 The topography varies throughout site; a detail topographic survey is included in Appendix
B. The general topographic fall is from the southern and western boundaries of site towards
the existing school buildings as illustrated in Figure 2 below.

Proposed
Development
Site

Legend:

Topography
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3.0 DEVELOPMENT PROPOSALS

3.1  Nature of the development

3.1.1 This planning application is for the construction of approximately 202no. residential
dwellings with private amenity areas, on the existing Gateacre School site to the south-west
of Grange Lane, Gateacre. The proposals include construction of an access road, footpaths,
car parking, external works and lighting, landscaping, boundary walls and fencing, external

services and drainage.

3.1.2 The pertinent planning drawings are included in Appendix C; an extract of the development
proposals is shown in Figure 3 (below).

[

ERRREREE

L

Fi'gure 28 Planning_l.ayout Extract (C;clgzntryside > 2014) SRR et N

3.1.3 The total site area total site area is approximately 8.249ha and is considered to be 32%
impermeable at present. The proposed impermeable area of site is considered to increase to
approximately 4.046ha (49%) based on the nature of the proposals.
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4.0 SOURCES OF FLOOD RISK

4.1  Fluvial & Tidal Flood Risk

4.1.1 Information relating to flood risk at the site has been obtained from the Environment
Agency’s (EA) website and online Flood Map, an extract of which is shown in Figure 4
(below).

i [ Proposed Development Site ndene

Enhancement of Existing Features:

=== |and Drainage/Ordinary Watercourses \-‘ f’;d
= Main Rivers Belle V Unfamed o #':.
&% Bodies of Water : i
Tributary | |

of g

The Grounds Netherley §

Brook ]

Lt meirew m e

The Nook

Clegend;  Verylow [i0itow [N Mesum e

W % ~ Figure 4: Fluvial/Tidal Flood Risk Map Extract (Environment Agency 2014)

Fluvial Flooding

4.1.2 The online EA Flood Map indicates that the proposed development area is considered to be
at ‘very low’ risk from fluvial flooding, despite being located approximately 1.4km north-
west of a tributary of Netherley Brook.

4.1.3 The Environment Agency’s Flood Map for Planning indicates the proposed development site
is located within Flood Zone 1 (land assessed as having a less than 1 in 1000 annual
probability of flooding) and is therefore considered to be at little/no risk from fluvial/tidal
flooding (see Figure 5 on the subsequent page).

4.1.4 Review of the Flood Estimation Handbook (FEH) CD-ROM identifies the catchment to be
0.56km (sq.). Given the relative elevation of site and the nature of the catchment the flood
risk from this source is considered to be low.

Tidal Flooding

4.1.5 The coastline is located approximately 13.3km north-west of the proposed site, as such the
associated risk is considered to be ‘very low’ as identified in the EA online Flood Map extract
shown in Figure 4 (preceding page). The Mersey Estuary is located approximately 5.5km
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south-west of site, therefore the associated risk from this source is also considered to be
‘very low’.

s ok Y
Proposed
Development Site

g g ]
[l Ay &

Flood Zone 3

Flood Zone 2
/ Main rivers i

|

Areas benefiting from
G MRS flood defences
‘3__-& X 2 : {Not all may be shown*)

p = 8
$

T

3 q
; .i‘d&f Flood Map fo

<

- .
g TR < S W S 42

r Planning extract (Environment Agency 2014)

Flood Risk Vulnerability Classification and Flood Zone Compatibility

4.1.6 The development is considered to be solely ‘residential’ in nature (202no. units) and as such
is classified as ‘more vulnerable’ in Table 1: Flood Risk Vulnerability Classification within the
Technical Guidance to the NPPF. Table 2: Flood Risk Vulnerability and Flood Zone
‘Compatibility’ within the NPPF confirms that this type of land-use is appropriate for
development within Flood Zone 1, providing there is no increase elsewhere due to the
proposals.

4.2  Surface Water Flood Risk

4.2.1 Surface water flooding occurs when rainwater is unable to drain away through the normal
drainage systems or soak into the ground, but lies on or flows over the ground instead.

4.2.2 The risk associated with surface water run-off is indicated by the EA mapping data as shown
in Figure 6 (on the subsequent page); it illustrates that the proposed development site is
predominantly at ‘very low’ risk from surface water flooding.

4.2.3 The areas indicated on the EA map (blue shading) as being at ‘low’ and ‘medium’ risk from
surface water flooding are located along the north-western boundary and the eastern
portion of site (Figure 6). These areas have associated surface water risks primarily due to
the topography and existing land-use within site and as such correspond with the natural
topographic depressions, areas of hard standing and existing small pond feature.

4.2.4 The identified level of surface water flood risk would be significantly reduced providing any
overland run-off onto site was catered for within the design through the implementation of
interception ditches or similar features.
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4.2.5 In order to mitigate any potential flood risk from surface water it is advised that (following
any re-grade of the site) finished floor levels are raised above the external levels to allow
overland flood routes for excess surface water run-off.

Pluvial (Overland run-off) Flood Risk

4.2.6 Intense rainfall that is unable to soak into the ground or enter drainage systems can run-off
land and result in flooding. Local topography and the land use can have a strong influence on
the direction and depth of flow. Large catchment areas are particularly prone to this type of
flooding. The volume and rate of overland flow from land can be exacerbated if
development increases the percentage of impermeable area.

4.2.7 The topography of the development and surrounding area means there is little potential for
overland flows to impact on the proposed development site from adjacent fields, however
any overland flows generated by the proposed development (Appendix M) must be carefully
controlled; safe avenues of overland flow away from the existing and proposed dwellings are
advised.

Sewer Flood Risk

4.2.8 In urban areas, rainwater is frequently drained into surface water sewers or sewers
containing both surface and waste water known as ‘combined sewers’. Foul water flooding
often occurs in areas prone to overland flow and can result when the sewer is overwhelmed
by heavy rainfall and will continue until the water drains away. It can also occur when the
sewer becomes blocked or is of inadequate capacity, this could lead to there being a high
risk of internal property flooding with contaminated water.
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4.2.9  United Utilities (UU) records identify multiple public surface water, foul water and combined
systems within the vicinity of site. Two existing public sewers are understood to run south-
east along ‘Grange Lane’ to the north/east of site, with a surface and foul water system
running north-west along Cuckoo Lane to the south and west of site. A combined sewer
system is understood to be located within the residential developments to the south-east of
site (see online sewer records in Appendix G).

4.2.10 Consultation with United Utilities, has not identified any existing sewer flood risk issues or
historical flooding of the immediate site area as a result of over-loaded sewers, see
Appendix G for correspondence.

4.3  Groundwater Flood Risk
4.3.1 In general terms groundwater flooding can occur from three main sources: - raised water
tables, seepage and percolation and groundwater recovery or rebound.

4.3.2 If groundwater levels are naturally close to the surface then this can present a flood risk
during times of intense rainfall. No groundwater flood risk has been identified during
consultation with the various interested parties.

4.3.3 Seepage and percolation occur where embankments above ground level hold water. In these
cases water travels through the embankment material and emerges on the opposite side of
the embankment. At present there are no reported problems with groundwater flooding.

4.3.4 Groundwater recovery / rebound occurs where the water table has been artificially
depressed by abstraction. When the abstraction stops the water table makes a recovery to
its original level. There is the potential for groundwater flooding in low lying areas where
groundwater levels have been depressed below their pre-pumping conditions, where these
were at or close to ground level. As with the seepage scenario the likelihood of flooding
from this source is low.

4.3.5 The mapping data for groundwater shows that the site is underlain by a ‘Principal’ bedrock
aquifer with no recorded superficial deposits. The proposed development site is located
within a high vulnerability zone to a major aquifer according to the online EA groundwater
vulnerability mapping data.

4.3.6  No historical groundwater flooding of the site has been identified during consultation with
the various interested parties; however setting Finished Floor Levels a minimum of 150mm
above the external levels (following any re-grade) should mitigate any risk of flooding from
this source.

4.4  Artificial Sources of Flood Risk
4.4.1 Figure 7 (subsequent page) shows an extract of the EA’s online Reservoir flood map;
Appendix D shows the EA’s reservoir flood map in full.
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Figure 7: Reservoir Flood Map Extract (Environment Agency 2014)

Reservoirs

4.4.2 The EA recognises reservoirs as bodies of water over 25,000 cu.m, there are no EA identified
reservoirs within the vicinity of the proposed development site; therefore the risk of
flooding is considered to be ‘very low’ (as indicated in Figure 7).

4.4.3 As indicated in Figure 7, there are a few smaller bodies of water (less than 25,000cu.m)
located within 2km of site, furthermore a small pond feature is understood to be located
within the boundaries of site, however due to the scale and nature of these identified
sources the associated risk is considered to be very low.

Canals

4.4.4 The nearest identified canal systems to the proposed development site is the ‘Leeds and
Liverpool Canal’ approximately 9km to the north-west of site, due to the distance between
this source of artificial flooding and the proposed site, combined with the understanding of
the catchment characteristics, the associated flood risk to site is considered to be ‘low’.

4.4.5 lIrrespective, it is advised that external levels fall away from the property (where feasible) to
minimise the flood risk from a variety of sources. By keeping the Finished Floor Levels
elevated relative to the externals, this should help create an overland flood flow route in the
event of a breach or any other source of flooding that could lead to overland flow
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4.5  Historical and Anecdotal Flooding Information
4.5.1 An internet based search for flooding events did not recall any historical flooding to the
immediate development site area, including review of the Chronology of British Hydrological

Events.

4.5.2 Review of the Liverpool City Council’s Preliminary Flood Risk Assessment (PFRA), did not
highlight any historic flooding pertinent to this FRA (some mapping data is included in
Appendix L).

4.5.3 Consultation with various interested parties including Liverpool City Council, United Utilities
and the Environment Agency, failed to highlight any historical flooding to the immediate site
area or the neighbouring area (see correspondence in Appendices).

4.6  Flood Risk Mitigation Measures & Residual Risks

4.6.1 The proposed development site is located solely within Flood Zone 1 and in accordance with
the NPPF no specific mitigation measures are required. A more conservative approach to
flood risk management has been adopted as part of this FRA and mitigation measures have
been considered below, to secure the development for its design life, taking into account
the impacts of that mitigation on flood risk elsewhere within the catchment.

Mitigation Measures

4.6.2 Setting Finished Floor Levels a minimum of 150mm above the external levels following any
re-grade should mitigate any risk of flooding from a variety of sources, including
groundwater and surface water run-off risks at the proposed development.

4.6.3 As with any development it is also advised that external levels fall away from property to
minimise the flood risk from a variety of sources.

4.6.4 Any Overland flows generated by the proposed development must be carefully controlled
(Appendix M); safe avenues of overland flow away from any existing and proposed buildings
are advised.

4.6.5 To minimise the flood risk to the neighbouring property and proposed dwellings it is
proposed that the surface water run-off generated by the proposals be managed effectively
with the peak rates of run-off being restricted to the equivalent of the pre-development
situation.

4.6.6 It is proposed that this be achieved using a Hydrobrake® flow control device with
stormwater storage being provided to prevent overland run-off from leaving site for events

up to and including the 100yr event with a 30% allowance for climate change.

4.6.7 The development and its drainage systems should be designed to cope with intense storm
events up to and including the 100 year return period rainfall event with an allowance for
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Climate Change (CC), based on the design life of the proposed development this allowance
for CCis in the form of a 30% increase in rainfall intensity.

4.6.8 As with any drainage system blockages within either the foul or surface water system have
the potential to cause flooding or disruption. It is important that should any drainage
systems not be offered for adoption to either the Water Company or the Local Authority
then an appropriate maintenance regime should be scheduled with an appropriate
management company for these private drainage systems.

Residual Risks
4.6.9 The development is accessible for emergency access and egress during times of extreme
flooding, as the 100 year floodplain does not extend into the proposed development area.

4.6.10 If an extreme rainfall event exceeds the design criteria for the drainage system it is likely
that there will be some overland flows that are unable to enter the system, it is important
that these potential overland flows are catered for within the proposed planning layout
(Appendix M) in the event that the capacity of the drainage system is exceeded.
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5.0 SURFACE WATER MANAGEMENT

5.1  Pre-Development Surface Water Run-off

5.1.1 The surface water run-off generated by the existing development onsite discharges to the
public sewer network located within Grange Lane to the east of site. The total site area is
approximately 8.249ha and is considered to be 32% impermeable at present.

5.1.2 The peak rate of run-off generated by the existing development during the annual return
period event is calculated to be approximately 100.6l/s. The peak rate generated by the
development during the 1 in 100 year return period event is calculated to be approximately
313.41/s.

5.1.3 The surface water run-off rates have been calculated using the Modified Rational Method
and the IH124 Greenfield run-off method, utilising rainfall catchment characteristics from
the Flood Estimation Handbook (FEH), details of which are included Appendix E.

5.1.4 The approximate surface water run-off volume generated by the total site area based on the
1in 100 year return period storm event is 3187.5cu.m (Appendix |); estimated using the FEH
rainfall catchment characteristics (6hr duration event).

5.2  Post-Development Surface Water Run-off

5.2.1 The residential nature of the development proposals means that there will be an increase in
the impermeable areas of the site, resulting in an increase in both the volume and the peak
rate of surface water run-off if flows are unrestricted.

5.2.2 The proposed impermeable area will be approximately 4.046ha; approximately 49% of the
total development area (refer to Appendix J).

5.2.3 The approximate surface water run-off volume generated by the impermeable site area
based on the 1 in 100 year return period storm event with a 30% allowance for climate
change is 3387.3cu.m (Appendix [); estimated using the FEH rainfall catchment
characteristics (6hr duration event).

5.3  Sustainable Drainage Systems (SuDS)

5.3.1 In accordance with the NPPF, Sustainable Drainage Systems (SuDS) should be specified
wherever possible to manage surface water. This in turn reduces the burden downstream on
both watercourses and sewerage systems.

5.3.2 SuDS have the ability to address three core objectives; water quantity, water quality and
amenity value. With the appropriate system specified, all three core objectives can be
satisfied. Where possible, peak surface water discharge rates to watercourses and sewers
should be reduced.

5.3.3 Preference should always be given to SuDS over the traditional methods of buried sewers
wherever possible and practical. Opportunities should be taken to provide soft landscaping
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where at all possible on site to assist in minimising surface water run-off; added benefits
would include improved bio-diversity and visual enhancement.

Runoff from car parking areas and roads could be conveyed through swales, permeable
pavements and petrol interceptors to provide a degree of treatment before flows are carried
to public sewers.

The exact SuDS features to be incorporated into the proposals are to be determined during
the detailed design stage however the use multiple of the methods discussed above would
significantly reduce the surface water run-off due to the proposals.

Methods of Surface Water Management

At present the site is considered to be predominantly undeveloped, the total site area covers
approximately 8.249ha. The proposed impermeable area of the development is will increase
from approximately 2.624ha (32%) to approximately 4.046ha, which accounts for
approximately 49% of the total site area.

There are three methods that have been reviewed for the management and discharge of
surface water detailed below; these may be applied individually or collectively to form a
complete strategy. They should be applied in the order of priority listed below.

# Discharge via infiltration
# Discharge to watercourse
+ Discharge to public sewerage system

Discharge via Infiltration
Any impermeable areas that can drain to soakaway or an alternative method of infiltration
would significantly improve the sustainability of any surface water systems.

The British Geology Survey (BGS) mapping data indicates that ground conditions are as
follows:-

1:50 000 Scale Bedrock Geology Description: Chester Pebble Beds Formation - Sandstone,
Pebbly (gravelly). Sedimentary Bedrock formed approximately 246 to 251 million years ago
in the Triassic Period.

Setting: Rivers. These rocks were formed from rivers depositing mainly sand and gravel
detrital material in channels to form river terrace deposits, with fine silt and clay from
overbank floods forming floodplain alluvium, and some bogs depositing peat; includes
estuarine and coastal plain deposits mapped as alluvium.

1:50 000 scale superficial deposits description: None Recorded

The Cranfield Soil and Agrifood Institute Soilscapes soil type viewer identifies the soils as;
Naturally wet very acid sandy and loamy soils. The area is understood to drain to local
groundwater although drainage is described as being naturally wet.
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