sanderson’

(consulting engineers) ltd Highways | Traffic | Transportation | Water

Sanderson Associates (Consulting Engineers) Ltd, Sanderson House T 01924 844080  mail@sandersonassociates.co.uk
Jubilee Way, Grange Moor, Huddersfield, West Yorkshire WF4 4TD  F 01924 844081 www.sandersonassociates.co.uk

Prepared on behalf of

Stuart Brook

Proposed Residential Development
Land off Redwood Close, Long Lee, Keighley

Flood Risk Assessment
&
Drainage Impact Assessment

Directors VAT No. GB 873219218
A J France |Eng FIHE AMICE MCIHT Company No. 3235830
C R France i

9
NES

Registered Office J A

Sanderson House, Jubilee Way 1SO 9001
Grange Moor WF4 4TD REGISTERED FIRM I H E




N d Residential |
sanderson it bovicootrantort Sl

Long Lee, Keighley

[consulting engineers) Itd

Acknowledgements:

Yorkshire Water
Environment Agency

Disclaimer

The methodology adopted and the sources of information used by Sanderson Associates (Consulting Engineers)
Ltd in providing its services are outlined within this Report.

Any information provided by third parties and referred to herein has not been checked or verified by Sanderson
Associates (Consulting Engineers) Ltd, unless otherwise expressly stated within this report.

This report was checked and approved on the 14 July 2017 and the Report is therefore valid on this date,
circumstances, regulations and professional standards do change which could subsequently affect the validity of
this Report.

Copyright

All intellectual property rights in or arising out of or in connection with this report are owned by Sanderson Associates
(Consulting Engineers) Ltd. The report has been prepared for Stuart Brook (the ‘Client’) who has a licence to copy
and use this report only for the purposes for which it was provided. The licence to use and copy this report is subject
to other terms and conditions agreed between Sanderson Associates (Consulting Engineers) Ltd and the Client.

This document cannot be assigned or transferred to any third party and no third party may rely upon this document
without the express written agreement of both Sanderson Associates (Consulting Engineers) Ltd and the Client.

Report Ref: 9704/DH/001/02 July 2017
Author: Darren Hawkyard
Checked & Approved: | Thomas Walker Date: | 14 July 2017

Flood Risk Assessment
Report Ref: 9704/DH/001/02 2 July 2017



3 d Residential |
sanderson Proposed Residential Development

Long Lee, Keighley

. [consulting engineers) Itd

Contents Page No
1 INEFOAUCTION ..ot e e e e e e e e ea e s 5
2 o R AT g Lo TS (U =1 T o SRR 6
3 CONSUIALIONS e 8
4 Proposed DeVvelOPMENT ... et e e e e e 10
5 Sequential and EXCePtioN TESIS . .iiuiiiiiii it e e e e e aaanes 11
6 Assessment Of FIOOd RISK ........coovviiiiiiiiiiiiiiie 12
7 Mitigation Of FIOOMA RISK ......uueiiiiiiiiiiiiiiiiiiiiiiieiiieii i eneeeeennnnenee 16
8 Drainage Design ConSIderationNsS..........ccuuiiiiiiieiei it 17
9 Proposed Surface Water Drainage Strat@gy ...........eeeeeeeeeurermermmmmmienniiniinennnnnnennnnn. 21
L0  CONCIUSTON ottt 23

Flood Risk Assessment
Report Ref: 9704/DH/001/02 3 July 2017



=] . .
sanderson Proposed Residential Development
> Long Lee, Keighley

[consulting engineers) Itd

Appendices

APPENDIX A - Drawings
Site Location: 9704/001
Existing Permeable and Impermeable Areas: 9704/002
Proposed Permeable and Impermeable Areas: 9704/003
Topographical Survey
lllustrative Masterplan

APPENDIX B — Consultation
Yorkshire Water

Borehole Logs

APPENDIX C — WIinDES Calculations
Existing Greenfield Run Off Estimate

Proposed Storage Calculations

Flood Risk Assessment
Report Ref: 9704/DH/001/02 4 July 2017



N P d Residential Devel
sanderson O ol off Redwood Closs,

Long Lee, Keighley

[consulting engineers) Itd

1 Introduction

1.1 Sanderson Associates (Consulting Engineers) Ltd have been appointed to
undertake a Flood Risk Assessment and Drainage Impact Assessment for a
proposed Residential (C3 use) development at a parcel of land off Redwood Close,

Long Lee, Keighley.

1.2 The assessment discusses the present and future flood risk to the site over the
lifetime of the development, using a risk based approach and reference to the
Sequential Test and Exception Test where appropriate.

1.3 The report also assesses, evaluates and quantifies the existing and proposed
drainage mechanisms of the site and considers any drainage requirements to

ensure a suitable and acceptable strategy for surface and foul water discharge.

1.4 This Flood Risk Assessment has been undertaken in accordance with the National
Planning Policy Framework (NPPF) March 2012 and the associated Planning
Practice Guidance, 2014 (PPG 2014).

15 Consultation with Yorkshire Water has taken place to obtain a Pre-Development
Enquiry for the site. The Environment Agency online map confirms the site is
situated in Flood Zone 1, therefore further formal consultation with the EA has not
taken place in regards to flood risk. This Flood Risk Assessment has been
undertaken taking into account current EA standing advice for developments in

Flood Zone 1 and with reference to the Environment Agency online mapping.

Flood Risk Assessment
Report Ref: 9704/DH/001/02 5 July 2017
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2 Existing Situation

2.1 Existing Site Description

211 The site is located on a piece of land off Redwood Close, Long Lee, Keighley
approximately 2.0km southeast of Keighley Town Centre and 12km northwest of
Bradford City Centre. Drawing 9704/001 included in Appendix A shows the site
location and surroundings.

2.1.2 The site comprises of undeveloped Greenfield land which fronts Redwood Close.

2.1.3 The site is bound by Redwood Close to the north and by existing residential
properties to the east, south and west.

2.14 The closest main watercourse to the site is the River Worth which is located 890m
to the northwest of the site at its closest point. A minor watercourse in the form of
Hog Holes Beck is located 170m southwest of the site.

2.1.5 The closest area of higher probability Flood Zones (2 and 3) is located 980m to
the northwest of the site and relate to the River Worth.

2.2 Existing Site Analysis

221 The existing site layout and makeup have been assessed to establish the
estimated surface water runoff rate. Drawing 9704-002 shows the existing
permeable and impermeable areas of the site.

2.2.2 The total site area is 11,200m? (1.12Ha) with 0m? of building/structure and Om? of
hard standing. 11,200m? is considered to be permeable (naturally drained).
Therefore the site is considered to be 0% impermeable and 100% permeable.

2.2.3 The Greenfield run off rate has been assessed using Microdrainage (Xp Solutions)

source control software, The IH124 Method has been used, which requires

calculation to be carried out for an area of 50Ha and reduced to the site area. The

Flood Risk Assessment
Report Ref: 9704/DH/001/02 6 July 2017
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Greenfield runoff rate has been calculated at 6.50I/s for the total area of 1.12Ha or
5.80l/s/Ha. The WinDES output file is contained in Appendix C.

2.2.4 The topography of the site slopes from north to south towards the southern

boundary of the site at an approximate average gradient of 12% although there

are steeper areas. The topographical survey is contained within Appendix A.

Flood Risk Assessment
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3 Consultations

3.1 Environment Agency (EA)

311 The site is wholly contained within Flood Zone 1 which means that there is less
than a 1 in 1000 chance of flooding in any one year (<0.1%) from fluvial sources.

3.1.2 There is no requirement to formally consult with the EA regarding this
development. As the site area is greater than 1Ha in area, the Environment Agency
standing advice is referred to and followed for development sites in Flood Zone 1
greater than 1 ha. This standing advice directs developers and consultants to look
at the control of surface water from the development site so not to increase flood
risk elsewhere and improve if possible.

3.1.3 The Environment Agency online groundwater mapping confirmed the site is not
located within a Groundwater Source Protection Zone.

314 Environment Agency groundwater mapping shows the sites underlying strata

consists of a Secondary A bedrock aquifer and a Secondary undifferentiated
superficial (drift) aquifer. A secondary A aquifer are permeable layers capable of
supporting water supplies at a local rather than strategic scale, and in some cases
forming an important source of base flow to rivers. These are generally aquifers
formerly classified as minor aquifers. Secondary Undifferentiated aquifers are
assigned in cases where it has not been possible to attribute either category A or
B to a rock type. In most cases, this means that the layer in question has previously
been designated as both minor and non-aquifer in different locations due to the
variable characteristics of the rock type. These are generally the water-bearing
parts of the former non-aquifers. It should be noted that the area of the site has a
superficial strata that is designated as both unproductive and secondary

undifferentiated aquifers.

Flood Risk Assessment
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3.2 Yorkshire Water (YW)

3.2.1 Yorkshire Water have provided a plan showing their drainage apparatus in the
area. The plan is contained in Appendix B.

3.2.2 Foul water domestic waste should discharge to the 225 mm diameter public

combined sewer recorded in Long Lee Lane, at a point to the south of the site.

3.2.3 Yorkshire Water have advised that the proposal site is currently undeveloped no
surface water is known to have previously discharged to the public sewer network
and as such, the local public sewer network does not have capacity to accept any
surface water from the proposed site. If SuDS are not viable, the developer is
advised to contact the Environment Agency/local Land Drainage Authority with a

view to establishing a suitable watercourse (if any nearby for discharge.

3.24 On the 30" May 2017 Yorkshire Water provided comments on Flood Risk
Assessment 9704/DH/001/01 which was issued on December 2016. They stated
that the surface water sewer to the North of the site in Redwood Close should be
used for the discharge of surface water. From the information supplied, it is not
possible to determine if the whole site will drain by gravity to the public surface
water sewer network. If the site, or part of it, will not drain by gravity, then it is
likely that a surface water pumping station will be required to facilitate connection
to the public surface water sewer network. If pumping is required, the peak pumped

surface water discharge must not exceed 5 (five) litres per second.

3.3 Strategic Flood Risk Assessment (SFRA)

331 There was no Strategic Flood Risk Assessment available to review for this area at

the time of writing the report.

Flood Risk Assessment
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4 Proposed Development

4.1 It is proposed that the site is developed for residential (C3) use with the
construction of 38 residential dwellings with associated hard standing and

gardens/open green areas.

4.2 Access to the site is proposed from Redwood Close in the form of an extension of
the existing carriageway in a southerly direction where Redwood Close turns in an
easterly direction. This is shown on the lllustrative Masterplan contained in
Appendix A of this report.

4.3 On assessing the proposed site layout, the overall site area has been calculated
to remain at 1,120m2 (1.12Ha) this can be divided into 2,402m2 of
buildings/structures and 3,129m2 of hard standing and highways. The proposed
permeable area of the site (gardens/public open space) has been calculated as
5,684m2. The proposed permeable and impermeable areas of the site are shown

on plan 9458/003 contained within Appendix A.

4.4 The final drainage layout will be confirmed as part of the detailed drainage design
and consultations held with the Local Highway Authority and Yorkshire Water with
regards to the final design details and future adoption of the drainage techniques

to be utilised.

Flood Risk Assessment
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51

511

51.2

5.1.3

5.1.4

5.1.5

Sequential and Exception Tests
Sequential Approach

The site is considered to lie within Flood Zone 1 as confirmed by the Environment
Agency mapping.

The site is currently agricultural land, in accordance with Table 2 of (PPG 2014,
Planning Practise Guidance 2014) its last use is classed as being ‘Less Vulnerable’

in terms of flood risk.

The proposed residential use of the site, in accordance with Table 2 (PPG 2014,
Planning Practise Guidance 2014) is classed as being ‘More Vulnerable’ in terms

of flood risk as the site will contain dwelling houses.

In accordance with Table 3 (PPG 2014, Planning Practise Guidance 2014) a ‘More
Vulnerable’ (residential) development in Flood Zone 1 is an appropriate
development in terms of flood risk, therefore the Exception Test would not be

required as part of a planning application for this development.

As the site is located in Flood Zone 1 there can be no other sites in the area with
a lower risk from fluvial flooding based upon the Flood Zone classification outlined
in Table 1 of PPG 2014, (Planning Practise Guidance 2014).

Flood Risk Assessment
Report Ref: 9704/DH/001/02 11 July 2017
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6 Assessment of Flood Risk

6.1 Surface Water Flooding

6.1.1 The main risk of flooding from overland flow comes from the local highway network,
impermeable areas within the vicinity of the site and land at a higher elevation.

6.1.2 The site has very limited connectivity to the local highway network. Therefore the
potential for surface water to be conveyed by road is limited to the immediate,
surrounding highways. Local topography shows that the land falls generally from
north to south.

6.1.3 The online Environment Agency modelled surface water flood map shows that the
site is at a very low risk of surface water flooding. A low risk is land classed as
having less than 1 in 1000 (0.1%) probability of flooding in any given year.

6.1.4 The mitigation measures recommended in Section 7 will to be put in place to deal
with any residual risk from this source.

6.2 Flooding from Rivers / Watercourses

6.2.1 As discussed in Section 3, the site falls within Flood Zone 1 with a less thana 1 in
1000 (<0.1%) annual probability of flooding from a fluvial Source in any given year.

6.2.2 There are no areas of Flood Zones 2 & 3 associated with local watercourses that

encroach within the boundary of the site. The closest area of higher probability
Flood Zones (2 and 3) is located 980m to the northwest of the site and relate to
the River Worth. The flood zones associated with this watercourse are confined to
the immediate vicinity of the rivers channel. Due to the elevation difference
between the watercourse and the site it is unlikely that the projected effects of

climate change would bring the site into a higher probability flood zone.

Flood Risk Assessment
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6.3 Flooding from Sewers

6.3.1 If any of the sewers/drainage apparatus adjacent to the site were to surcharge and
flood, it is likely that any floodwaters would be shallow, relatively slow moving and
constrained within the limits of the carriageway.

6.3.2 At the time of writing the report there was no evidence available to suggest the site
has been directly affected from flooding from overloaded sewers/drainage
apparatus in the past; therefore the risk of flooding from sewers would be
considered low.

6.3.3 The mitigation measures proposed for the development as discussed in section 7
will also protect against any flooding from this source should the risk increase over
the lifetime of the development.

6.4 Flooding from Groundwater

6.4.1 The potential for groundwater flooding has been assessed with the aid of
groundwater mapping from the Environment Agency and British Geological Survey
geological and borehole records.

6.4.2 The Environment Agency groundwater mapping shows the sites underlying strata

consists of a Secondary A bedrock aquifer and a Secondary undifferentiated
superficial (drift) aquifer. A secondary A aquifer are permeable layers capable of
supporting water supplies at a local rather than strategic scale, and in some cases
forming an important source of base flow to rivers. These are generally aquifers
formerly classified as minor aquifers. Secondary Undifferentiated aquifers are
assigned in cases where it has not been possible to attribute either category A or
B to a rock type. In most cases, this means that the layer in question has previously
been designated as both minor and non-aquifer in different locations due to the
variable characteristics of the rock type. These are generally the water-bearing
parts of the former non-aquifers. It should be noted that the area of the site has a
superficial strata that is designated as both unproductive and secondary

undifferentiated aquifers.

Flood Risk Assessment
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6.4.3 The online British Geological Survey geological map of the UK has been reviewed
and it confirms a superficial strata of Devensian Diamicton/Till of sands, gravel and
clay. The underlying bedrock is of the Pennine Lower Coal Measure Formation,
the Millstone Grit Group and Guiseley Grit Group. The British Geological Survey

do not hold publically accessible borehole for this area.

6.4.4 The British Geological Survey hold records of boreholes previously excavated in
Dale View Road and Redwood Close to the north of the site. 3 Boreholes on Dale
View Road shows a strata of topsoil underlain by firm brown sandy clay to a depth
of 0.5m below ground level. 5 boreholes have been reviewed on Redwood Close
which show a strata of topsoil underlain by firm yellow/brown clay to a depth of
3.0m. All reviewed boreholes remained dry during excavation apart from one which

notes minor seepage in the bottom of an excavation.

6.4.5 Due to the impermeable nature of the sites underlying superficial strata, which is
predominantly made up of clay. It is unlikely that groundwater would be an issue
at this location. Little groundwater was encountered to 3.00m below ground level
in excavated boreholes.

6.4.6 The mitigation measures recommended to protect the development from other
sources of flooding would also protect against groundwater emergence should the
risk increase in the future or should groundwater emerge remote from the site and

flow overland.

6.5 Flooding from Climate Change

6.5.1 It is generally considered that the intensity of rainfall will increase by up to 30% by

the year 2085 and that winter months will become proportionately wetter.

6.5.2 Peak river flows are anticipated to increase by up to 20% due to climate change.
As the site is in Flood Zone 1 the anticipated increase in river flows are not

considered to pose any increased risk to the site.

Flood Risk Assessment
Report Ref: 9704/DH/001/02 14 July 2017
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6.5.3 These factors have been considered in the assessment of flood risk from all

sources including watercourses.

Flood Risk Assessment
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7 Mitigation of Flood Risk

7.1 It is important that any proposed development that has the potential to change the
flood mechanisms on a site is designed such that there is no increased flood risk
to the site itself, or sites upstream and downstream of the development. Below is
a list of possible mitigation measures that will be required to ensure the
development.

7.2 Footways should be constructed to naturally fall towards and into garden/green
areas to encourage the informal percolation of surface water runoff from these
areas.

7.3 External surfaces should fall away from properties and properties should have a
finished floor level higher than development carriageway levels and external levels
to prevent potential surface water flooding of the dwellings.

7.4 Drains within the limits of the site should be regularly inspected and cleared where

necessary to reduce the risk of blockages and flooding.

Flood Risk Assessment
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8 Drainage Design Considerations
8.1 Foul Drainage
8.1.1 Yorkshire Water have confirmed that foul water domestic waste should discharge
to the 225 mm diameter public combined sewer recorded in Long Lee Lane, at a
point to the south of the site
8.2 Methods of Surface Water Treatment
8.2.1 The current building regulations, Part H3, detail the favoured hierarchy of surface
water disposal being in order of preference, to ground by infiltration, to watercourse
and then to sewer.
1. Infiltration
2. Watercourse
3. Sewer
1. Infiltration Drainage
8.2.2 Infiltration methods of drainage such as soakaways and filter drains percolate
surface water runoff allowing it to permeate into the subsoil at its natural rate
mimicking the natural process of drainage and as such are subject to the local
ground conditions. As reviewed records are for the local area they can only give
an idea of the sites underlying strata, site specific testing should be carried out to
obtain site specific results.
8.2.3 The British Geological Survey hold records of boreholes previously excavated in

Dale View Road and Redwood Close to the north of the site. 3 Boreholes on Dale
View Road shows a strata of topsoil underlain by firm brown sandy clay to a depth
of 0.5m below ground level. 5 boreholes have been reviewed on Redwood Close

which show a strata of topsoil underlain by firm yellow/brown clay to a depth of

Flood Risk Assessment
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3.0m. All reviewed boreholes remained dry during excavation apart from one which
notes minor seepage in the bottom of an excavation.

8.2.4 The soils encountered beneath the area is shown to be predominantly clay which
suggests that the underlay strata would have very low permeability characteristics.
In light of the above soakaways are deemed an unviable method of surface water

treatment, this should be confirmed by onsite testing during a site investigation.

8.2.5 It should also be noted that due to the sites location in an area of sloped

topography, drainage via infiltration runs the risk of remerging at a lower elevation.

2. Discharge to Watercourse

8.2.6 The closest watercourse to the site is the Hog Holes Beck which is located 170m

southwest of the site.

8.2.7 Due to the location, topography and the fact carriageway and third party land would
have to be crossed in order to gain connection into the watercourse this method is

unlikely to be viable.

3. Discharge to Sewer

8.2.8 Yorkshire Water have advised that the proposal site is currently undeveloped and
no surface water is known to have previously discharged to the public sewer
network and as such, the local public sewer network does not have capacity to

accept any surface water from the proposed site.

8.2.9 Yorkshire Water have agreed that both infiltration and discharge to a nearby
watercourse are deemed unviable methods and therefore the public surface water

sewer can be used for discharge.

Flood Risk Assessment
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8.2.10 On the 30™ May 2017 Yorkshire Water provided comments on Flood Risk
Assessment 9704/DH/001/01 which was issued on December 2016. They stated
that the surface water sewer to the North of the site in Redwood Close should be
used for the discharge of surface water. From the information supplied, it is not
possible to determine if the whole site will drain by gravity to the public surface
water sewer network. If the site, or part of it, will not drain by gravity, then it is
likely that a surface water pumping station will be required to facilitate connection
to the public surface water sewer network. If pumping is required, the peak pumped

surface water discharge must not exceed 5 (five) litres per second.

8.3 Attenuation Options
Attenuation in ponds/basin and open water features

8.3.1 As it is proposed that the site will be developed for residential use, having an open
water structure to store rainwater within the site poses a risk to the safety of the
potential occupants of the site especially children. The residual risk of such a
system requires careful thought before implementation.

8.3.2 If discharge into the combined public sewer located in Long Lee Lane is deemed
viable, it has been calculated that to enable a discharge rate of 5.0l/s between
261m3 and 401ms3 of storage would be required for a 1 in 100 storm event including
climate change (+30%) in line with the NPPF.

8.3.3 Due to the level of storage required for the proposed development and the existing
gradient across the site it is considered that attenuation in ponds/basins and open
water features is an unviable option for inclusion in a drainage strategy for this site

due to the potential land take in accommodating a pond on the site.

Attenuate rainwater by storing in tanks or sealed water features

8.34 Attenuating the surface water runoff into oversized pre-cast concrete pipes

underneath the proposed highways is considered to be an option for the site.

Flood Risk Assessment
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8.3.5 This form of storage could be in the form of pre cast concrete culverts, oversized
pipes or other techniques such as Geo-cellular systems under public open spaces,
private drives or car parks to provide some of the storage required to

accommodate the 1 in 100 year storm event.

8.3.6 In line with current guidance, attenuation should be provided to ensure that the
system does not flood during a 1 in 30 year storm event and for a 1 in 100 year
storm event + 30% climate change the system can flood but the surcharge must

not flood properties and be kept within the site's boundary.

8.3.7 Between 261m?3 and 401m3 of storage would be required for a 1 in 100 storm event
including climate change (+30%) in line with the NPPF. This has been calculated
using WIinDES software; the results are contained in Appendix C. This is an initial
estimate of the likely storage to be required on the site and should be verified as

part of any detailed drainage design of the site.

Flood Risk Assessment
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9.1.1 The application to be submitted is an outline proposal only and as such the
purpose of the Surface Water Drainage Strategy is to detail the principle of a
sustainable drainage strategy and layout. The final details should be designed and
confirmed at the detailed design stage and following consultations with the Local
Planning, Highway and Drainage Authority.

9.1.2 It is clear that there is an opportunity to provide a level of SuDs techniques
appropriate for the new site which will contribute to a sustainable development and
improve urban design, by balancing the different issues that influence the
development.

9.1.3 The existing site is an undeveloped Greenfield site. The site falls towards the sites

southern boundary at an approximate average gradient of 12%.

9.14 The soils encountered beneath the area is shown to be predominantly clay which
suggests that the underlay strata would have very low permeability characteristics.
In light of the above soakaways are deemed an unviable method of surface water

treatment, this should be confirmed by onsite testing during a site investigation.

9.15 As infiltration and connection into a local watercourse have both been deemed
unviable surface water discharge options, the only other means of surface water
discharge would be into a Yorkshire Water system. Yorkshire Water have advised
that the discharge point should be to the North of the site in Redwood Close.
However If the site, or part of it, will not drain by gravity, then it is likely that a
surface water pumping station will be required to facilitate connection to the public
surface water sewer network. If pumping is required, the peak pumped surface

water discharge must not exceed 5 (five) litres per second.

9.1.6 Assuming a minimum surface water discharge rate of 5.0l/s is agreed with

Yorkshire Water into their system, then between 261m3 and 401m3 of storage

Flood Risk Assessment
Report Ref: 9704/DH/001/02 21 July 2017



o d Residential |
sanderson it bovicootrantort Sl

Long Lee, Keighley

[consulting engineers) Itd

would be required for a 1 in 100 storm event including climate change (+30%) in
line with the NPPF.

9.1.7 The most viable method of storage due to the extreme gradient of the site would
be methods such as pre cast concrete culverts, oversized pipes or other
techniques such as Geo-cellular systems under public open spaces, private drives
or car parks to provide some of the storage required to accommodate the 1 in 100
year storm event. This should be located to the south of the site due to the natural

grade of the land.

9.1.8 The final drainage layout will be confirmed as part of the detailed drainage design
and consultations held with the Local Highway Authority and Yorkshire Water with
regards to the final design details and future adoption of the drainage techniques

to be utilised.

Flood Risk Assessment
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10.1 This report serves to review and assess the sources of potential flooding to the
site, the impact of the proposed development on the flood mechanisms of the site
and the impact on the surrounding area in accordance with NPPF.

10.2 Sequential and Exception Tests have been assessed in accordance with NPPF
and it is concluded that the development is suitable for this location.

10.3 Suitable mitigation measures have been recommended in Section 7 that will
reduce this risk to acceptable levels for the end user should a flood event occur.

10.4 This report concludes that the site can be developed without increasing flood risk

to the site itself and other sites in the vicinity and also without unacceptable

residual risk of flooding, with the implementation of suitable mitigation measures.
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APPENDIX A - Drawings
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YorkshireWater

Mr T Walker

Sanderson Associates (Consulting Engineers)

Ltd

Sanderson House
Jubilee Way
Grange Moor
Wakefield

West Yorkshire
WF4 4TD

Your Ref: SAL0O01878N
Our Ref: S017953

Dear Mr Walker,

Yorkshire Water Services
Developer Services
Sewerage Technical Team
PO BOX 52

Bradford

BD3 7AY

Tel: 0345 120 8482
Fax: (01274) 372 834

Email:
Technical.Sewerage@yorkshirewater.co.uk

For telephone enquiries ring:
Chris Roberts on 0345 120 8482

6th December 2016

Land off Redwood Close, Long Lee, Keighley - Pre-planning sewerage enquiry on R381388 -

Residential

Thank you for your recent enquiry and remittance. Our official VAT receipt has been sent to you
under separate cover. Please find enclosed a complimentary extract from the Statutory Sewer Map
which indicates the recorded position of the public sewers. Please note that as of October 2011 and
the private to public sewer transfer, there are many uncharted Yorkshire Water assets currently not

shown on our records.

The following comments reflect our view, with regard to the public sewer network only, based on a
'desk top' study of the site and are valid for a maximum period of twelve months.

Existing Infrastructure

Please note:- due to the change in legislation on 01/10/2011 there may be public sewers within the
site boundary which are not recorded on the Statutory Sewer Map the presence of which should be

taken into account in the design of the scheme.

Foul Water

Development of the site should take place with separate systems for foul and surface water drainage.
The separate systems should extend to the points of discharge to be agreed.

Foul water domestic waste should discharge to the 225 mm diameter public combined sewer
recorded in Long Lee Lane, at a point to the south of the site.

Surface Water

The developer's attention is drawn to Requirement H3 of the Building Regulations 2000. This
establishes a preferred hierarchy for surface water disposal. Consideration should firstly be given to
discharge to soakaway, infiltration system and watercourse in that priority order.

Sustainable Drainage Systems (SuDS), for example the use of soakaways and/or permeable
hardstanding etc, may be a suitable solution for surface water disposal appropriate in this situation.
You are advised to seek comments on the suitability of SuDS in this instance from the appropriate

authorities.

As the proposal site is currently undeveloped no surface water is known to have previously

discharged to the public sewer network

Registered Office Yorkshire Water Services Limited Western House Halifax Road Bradford BD6 2SZ

Registered in England and Wales No.2366682 yorkshirewater.com
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YorkshireWater

As such, the local public sewer network does not have capacity to accept any surface water from the
proposed site. If SuDS are not viable, the developer is advised to contact the Environment
Agency/local Land Drainage Authority with a view to establishing a suitable watercourse (if any
nearby for discharge.

Other Observations

Any new connection to an existing public sewer will require the prior approval of Yorkshire Water.
You may obtain an application form from our website (www.yorkshirewater.com) or by telephoning
0345 120 84 82.

An off-site foul and surface water sewer may be required which may be provided by the developer
and considered for adoption under Section 104 of the Water Industry Act 1991. Please telephone
0345 120 84 82 for advice on sewer adoptions. Alternatively, the developer may in certain
circumstances be able to requisition off-site sewers under Section 98 of the Water Industry Act 1991
for which an application must be made in writing. For further information, please telephone 0345 120
84 82.

Prospectively adoptable sewers and pumping stations must be designed and constructed in
accordance with the WRc publication "Sewers for Adoption - a design and construction guide for
developers" 6th Edition as supplemented by Yorkshire Water's requirements, pursuant to an
agreement under Section 104 of the Water Industry Act 1991. An application to enter into a Section
104 agreement must be made in writing prior to any works commencing on site. Please contact our
Developer Services Team (telephone 0345 120 84 82) for further information.

The public sewer network is for domestic sewage purposes. This generally means foul water for
domestic purposes and, where a suitable surface water or combined sewer is available, surface water
from the roofs of buildings together with surface water from paved areas of land appurtenant to those
buildings. Land and highway drainage have no right of connection to the public sewer network. No
land drainage to be connected/discharged to public sewer.

As a last resort, highway drainage may be accepted under certain circumstances. If it can be
demonstrated, through satisfactory evidence, that SUDS are not a viable option, there are no
watercourses or highway drains available and if capacity is available within the public sewer network,
highway drainage discharges to the public sewer network may be permitted. In this event, the
developer may be required to enter into a formal agreement with Yorkshire Water Services under
Section 115 Water Industry Act 1991 to discharge non-domestic flows into the public sewer network.

All the above comments are based upon the information and records available at the present time.
The information contained in this letter together with that shown on any extract from the Statutory
Sewer Map that may be enclosed is believed to be correct and is supplied in good faith. Please note
that capacity in the public sewer network is not reserved for specific future development. It is used up
on a 'first come, first served' basis. You should visit the site and establish the line and level of any
public sewers affecting your proposals before the commencement of any design work.

Yours sincerely

Chris Roberts
Sewerage Technician
Developer Services
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Head of Service

City of Bradford Metropolitan District Council
Planning, Transportation and Highways

Development Services
4th Floor

Britannia House

Hall Ings

Bradford

BD1 1HX

Your Ref: 17/02809/MAO
Our Ref: T007040

Dear Sir/Madam,

Yorkshire Water Services
Developer Services
Sewerage Technical Team
PO BOX 52

Bradford

BD3 7AY

Tel: 0345 120 8482
Fax: (01274) 372 834

Email:
Technical.Sewerage @yorkshirewater.co.uk

For telephone enquiries ring:
John Wellham on 0345 120 8482

30th May 2017

Land At Redwood Close Long Lee Keighley - Outline planning application for up to 45 dwellings and

associated works with all matters reserved except for access to the site (access within site is

reserved)

Thank you for consulting Yorkshire Water regarding the above proposed development. We have the

following comments:

Waste Water

If planning permission is to be granted, the following conditions should be attached in order to protect

the local aquatic environment and YW infrastructure:

The site shall be developed with separate systems of drainage for foul and surface water on and off

site.

(In the interest of satisfactory and sustainable drainage )

No development shall take place until details of the proposed means of disposal of surface water
drainage, including details of any balancing works and off -site works, have been submitted to and
approved by the local planning authority . The rate of discharge of surface water to surface water
sewer shall not exceed 5 (five) litres per second, the point of connection to be agreed by the
statutory sewerage undertaker. Furthermore, unless otherwise approved in writing by the local
planning authority, there shall be no piped discharge of surface water from the development prior to
the completion of the approved surface water drainage works .

(To ensure that no surface water discharges take place until proper provision has been made for its

disposal)

The Flood Risk Assessment and Drainage Impact Assessment (prepared by Sanderson Associates -
Report 9704/DH/001/01 dated December 2016) is not acceptable. '

Yorkshire Water accept that soakaways will not be appropriate at this site and there are no
watercourses nearby. However, there is a Combined Sewer Overflow (CSO) immediately downstream
of the proposed connection point, which controls the flow within the sewer. As such, the combined
sewer cannot be used as the outfall point for surface water from this site as this would impact on our
permitted discharge to watercourse agreed with the Environment Agency.

-4
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The surface water sewer to the North in Redwood Close should be used for the discharge of surface
water. From the information supplied, it is not possible to determine if the whole site will drain by
gravity to the public surface water sewer network. If the site, or part of it, will not drain by gravity, then
it is likely that a surface water pumping station will be required to facilitate connection to the public
surface water sewer network. If pumping is required, the peak pumped surface water discharge must
not exceed 5 (five) litres per second.

The public sewer network is for domestic sewage purposes. This generally means foul water for
domestic purposes and, where a suitable surface water or combined sewer is available, surface water
from the roofs of buildings together with surface water from paved areas of land appurtenant to those
buildings. Land and highway drainage have no right of connection to the public sewer network.

The developer should contact the Highway Authority with regard to acceptability of highway drainage
proposals. Highway drainage, may however be accepted under certain circumstances. In this event, a
formal agreement for highway drainage discharge to public sewer, in accordance with Section 115 of
the Water Industry Act 1991, will be required.

Yours faithfully

Developer Services Team
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APPENDIX C — WIinDES Calculations
Existing Greenfield Run Off Estimate
Proposed Storage Calculations




Sanderson Associates Page 1

Sanderson House
Jubilee Way
Huddersfield, WF4 4TD

Date 15/12/2016 14:30 Designed by darren.hawkyard
File Checked by
Micro Drainage Source Control 2016.1

IH 124 Mean Annual Flood

Input
Return Period (years) 1 Soil 0.450
Area (ha) 50.000 Urban 0.000
SAAR (mm) 1000 Region Number Region 10
Results 1/s

OBAR Rural 333.4 Existing Greenfield Run-off

QOBAR Urban 333.4

290.1/50ha 5.80l/s / ha

Q1 year 290.1

5.80/1.12ha = 6.50l/s

Q1 year 290.

Q2 years 310.
Q5 years 396.
Q10 years 460.
Q020 years 524.
Q25 years 546.
Q30 years 565.
Q50 years 616.
Q100 years 693.
Q0200 years 786.
Q0250 years 816.
Q1000 years 1013.

oy O 00 U 0O W O N~ oo Ul

©1982-2016 XP Solutions



Administrator
Text Box
Existing Greenfield Run-off

290.1 / 50ha  =   5.80l/s / ha

5.80 / 1.12ha =   6.50l/s 


Variables

I FSR Rainfall v | Cv (Summer)
Retum Period {years) Cv (Winter)

Region | England and Wales v | knpesmecble feoa )

T —
T—
s
i o | W [0 ] Maxéimum Allowable Discharge /)
o]

Infiltration Coefficient {m/hr
Design RatioR  [0.300 it 8
Safety Factor
- i Climate Change (%)
Overview 3D
Vi

ayse | ok | cancel |  Hep |

 Enter Maximum Allowable Discharge between 0.0 and 999999.0

Resulls

Global Variables require approximate storage
of between 261 m* and 401 m>.

These values are estimates only and should not be used for design purposes.

Analyse OK Cancel Help

Enter Maximum Allowable Discharge between 0.0 and 999999.0
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