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1 INTRODUCTION

Weetwood has been instructed by Commercial Estates Group to undertake a
Flood Risk Assessment (FRA) in association with the proposed development of
a site located to the east of Clitheroe Road, Whalley, in accordance with the
requirements of National Planning Policy Framework (NPPF).

A FRA was prepared in February 2011 in support of a planning application
(application reference: 3/2011/0111) for the wider site also encompassing the
land to the east and south. The application was refused in January 2012 on
matters not related to flood risk or drainage. The FRA was previously
submitted to and accepted! by the Environment Agency (EA).

1.1 SITE LOCATION

The site is located at Ordnance Survey National Grid Reference SD 735 366,
as shown in Figure 1. The site is approximately 3.79 hectares (ha) in area.
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Figure 1: Site Location

1.2 EXISTING AND PROPOSED DEVELOPMENT

The site currently comprises greenfield land.

! EA letter dated 2 March 2011 (EA Ref: CE/2011/104454/01-L01)
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1.3

1.4

Proposals are for the development of residential dwellings, a nursing home
and associated car parking and landscaping (Appendix A).

The proposals are for residential / residential care home use, which is
classified as 'more vulnerable development’ in Table 2 of the Technical
Guidance to the NPPF.

SITE LEVELS

A topographic survey of the site has been undertaken by Met Surveys Ltd and
is provided in Appendix B.

Levels to the east of the watercourse that flows through the site are shown to
slope in a south-westerly direction from 59.00 to 55.50 metres Above
Ordnance Datum (m AOD). Levels to the west of the watercourse fall from
68.00m AOD in the north-east to 58.00m AOD in the south/south-west.

ACCESS AND EGRESS

Access and egress to the site is provided via Clitheroe Road to the west. Levels
along this route are in the region of 55.20-59.00m AOD adjacent to the site.

©Weetwood 2 1695/FRA_v1.1
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2 NATIONAL PLANNING POLICY FRAMEWORK (NPPF)

The aim of NPPF is to ensure that flood risk is taken into account at all stages
in the planning process and is appropriately addressed.

2.1 FLOOD ZONE DESIGNATION

Table 1 of the Technical Guidance to NPPF provides the definitions for each of
the flood zones, which are summarised as follows:

 Flood Zone 1: Low Probability. Land assessed as having a less than 1
in 1000 annual probability of river or sea flooding in any year.

* Flood Zone 2: Medium Probability. Land assessed as having between
a 1lin 100 and 1 in 1000 annual probability of river flooding or between a
1in 200 and 1 in 1000 annual probability of flooding from the sea in any
year.

* Flood Zone 3a: High Probability. Land assessed as having a 1 in 100
or greater annual probability of river flooding (>1%) or a 1 in 200 or
greater annual probability of flooding from the sea (>0.5%) in any year.

 Flood Zone 3b: The Functional Floodplain. Land where water has to
flow or be stored in times of flood. The identification of the functional
floodplain should take account of local circumstance and not be defined
solely on rigid probability parameters. However, land which would flood
with an annual probability of 1 in 20 or greater in any year should
provide a starting point for consideration and discussion.

2.1.1 Environment Agency Flood Map
According to the EA Flood Map (Figure 2) the site is located in Flood Zone 1.

©Weetwood 3 1695/FRA_v1.1
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Figure 2: Environment Agency Flood Map

(Source: Environment Agency website)

2.1.2 Strategic Flood Risk Assessment

2.2

2.3

A Level 1 Strategic Flood Risk Assessment (SFRA) was undertaken by Ribble
Valley Borough Council (BC) in May 2010. The SFRA has been reviewed and
the information therein has been used to inform this FRA.

SEQUENTIAL TEST

The aim of the Sequential Test (as outlined in Section 10 Paragraph 101 of
NPPF and Paragraphs 3-5 of the Technical Guidance to NPPF) is to encourage
development to be located in areas at the lowest probability of flooding.

The proposed development site is situated within Flood Zone 1 and therefore
satisfies the requirements of the Sequential Test.

DEVELOPMENT AND FLOOD RISK

Table 1 of the Technical Guidance to NPPF states that for development
proposals on sites in Flood Zone 1 comprising one hectare or above, the
vulnerability to flooding from other sources and the effect of the new
development on surface water run-off should be incorporated in a FRA.

Other potential sources of flooding are discussed in Section 3 of this report.
The effect of the new development on surface water run-off is addressed in
Section 4.

©Weetwood 4 1695/FRA_v1.1
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FLOOD RISK

3.1

3.2

HISTORICAL RECORDS OF FLOODING

Approximately 0.25km to the south of the site, Watercourse C (Figure 3) is
culverted under King Street. Lancashire County Council (CC) has advised? that
in the past debris has built up at the trash screen causing the King Street
culvert to surcharge, resulting in floodwaters flowing in a southerly direction
down King Street. The trash screens are inspected weekly by Lancashire CC,
or more frequently if heavy rain is forecast. This does not pose a flood risk to
the site.

FLUVIAL

An existing watercourse is located through the centre of the site with a
number of other watercourses also located within the surrounding area as
illustrated in Figure 3.
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Figure 3: Watercourses

3.2.1 Watercourse A

Watercourse A flows in a south-easterly direction through the site. Ground
levels on the right (west) bank generally slope away from the watercourse
towards the west. An existing embankment runs along the right bank of
Watercourse A. The embankment gives way to a flood defence in the form of a

2 Telecom C Cornmell (Weetwood) and M Barnes (Lancashire County Council) on 12 October 2010
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wooden board slotted between concrete blocks at the location of a ford
crossing.

Any residual risk of flooding will be mitigated though the implementation of
the measures proposed in Section 4 of this report.

3.2.2 Watercourse B

According to the OS map Watercourse B flows under Accrington Road before
flowing in a southerly direction to the east of the site.

During a site visit on 17 September 2010, it was observed that the channel
bed was several metres below the adjoining land to the west for most of its
reach. However the right bank diminished along one section, such that the bed
levels were only a short distance below this. In times of high flow, there is a
risk of overtopping of the right bank. However, given the distance between the
site and the watercourse, and recognising the site topography, the risk of
flooding from this source is considered low.

3.2.3 Watercourse C

According to the OS map Watercourse C flows under Accrington Road before
receiving inflows from Watercourse B and proceeding in a westerly direction. A
flow split structure (see Figure 3) diverts most of the flow southwards, where
it ultimately discharges to the River Calder according to Lancashire CC:. The
remaining flow proceeds in open channel in a westerly direction. The open
channel is then culverted beneath an access track immediately downstream of
which Watercourse A converges with Watercourse C.

Recognising the topography of the site and surrounding area the risk of
flooding from this source is therefore considered low.

3.2.4 Ditches

Two ditches are located within the vicinity of the site; North Ditch to the
north-east and South Field Ditch to the south. Both of these ditches were dry
during a site visit on 17 September 2010. Due to existing ground levels South
Field Ditch would not pose a risk of flooding to the site. The risk of flooding
from North Ditch is also considered to be low, however, any residual risk of
flooding will be mitigated though the implementation of the measures
proposed in Section 4 of this report.

3.3 GROUNDWATER

Groundwater flooding generally occurs during intense, long-duration rainfall
events, when infiltration of rainwater into the ground raises the level of the
water table until it exceeds ground levels. It is most common in low-lying
areas overlain by permeable soils and permeable geology, or in areas with a
naturally high water table.

3 Telecom C Cornmell (Weetwood) and M Barnes (Lancashire County Council) on 12 October 2010
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According to the Soilscapes maps produced by the National Soils Research
Institute* soil conditions at the site and within the surrounding area are
described as 'slowly permeable seasonally wet acid loamy and clayey soils’.
The permeability of the underlying soil conditions and the subsequent
propensity for groundwater flooding may therefore be considered low.

Paragraph 4.25 of the SFRA states that following consultation with the EA, no
evidence of groundwater flooding in the area has been identified’.

According to the British Geological Survey (BGS) Groundwater Flooding Hazard

map (Figure 4) the susceptibility to groundwater flooding is moderate to
significant.
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Figure 4: BGS Groundwater Flooding Hazard Map

(Source: Findmaps)

Recognising the information contained within the SFRA and the Soilscapes
maps the propensity for groundwater flooding may be considered Ilow.
However, any residual risk of flooding from this source will be mitigated
through the implementation of the measures proposed in Section 4 of this
report.

3.4 SURFACE WATER

Surface water flooding comprises pluvial, sewer and highway drains and
gullies.

4 Soilscapes www.landis.org.uk/soilscapes/

©Weetwood 7 1695/FRA_vi.1
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3.4.1

3.4.2

3.4.3

Pluvial

Pluvial flooding results from rainfall-generated overland flow, before the runoff
enters any watercourse or sewer, or where the sewerage/drainage systems
and watercourses are overwhelmed and therefore unable to accept surface
water. Pluvial flooding is usually associated with high intensity rainfall events
but may also occur with lower intensity rainfall where the ground is saturated,
developed or otherwise has low permeability resulting in overland flow and
ponding within depressions in the topography.

As detailed previously, according to the Soilscapes maps the underlying
ground conditions are described as 'slowly permeable seasonally wet acid
loamy and clayey soils’. There may therefore be the propensity for surface
water flooding at the existing site. However, site levels on the western section
of the site are shown to fall in a south/south-easterly direction to Watercourse
A and Watercourse B, whilst site levels on the eastern section of the site fall to
the south-west towards Watercourse A. As such surface water would not be
expected to accumulate to any significant depth at the site itself.

The propensity for pluvial flooding at the site is therefore considered to be low.
However, any residual concern regarding flood risk from this source will be
addressed through the mitigation measures as detailed in Section 4 and the
surface water drainage strategy in Section 5.

Sewer

Sewer flooding can occur when the capacity of the sewer system is
overwhelmed by heavy rainfall, becomes blocked or is of inadequate capacity,
resulting in flooding of land and/or property. Normal discharge of sewers and
drains through outfalls may be impeded by high water levels in receiving
waters.

United Utilities (UU) has advised® that they do not hold any records of public
sewer flooding of properties in this vicinity as a result of overloaded sewers.

Highway Drains and Gullies

Lancashire CC Highways Department has been consulted to ascertain whether
it holds any records of highways flooding at or within the vicinity of the site.

Lancashire CC advised of the flooding associated with the King Street culvert
as detailed in Section 3.1. Additionally, flooding of King Street is understood
to have occurred in the winter of 2009/2010 as a result of the lack of
maintenance of a 450 diameter concrete pipe with a hydrobrake located in
Hayhurst Road and Clitheroe Road, designed for storage. Lancashire CC
advised that UU now have a maintenance schedule in place. This is not
expected to pose a flood risk to the site. Lancashire CC confirmed that there
are no flooding problems associated with the highways drains and gullies in
the vicinity of the site.

> Email from United Utilities to Weetwood dated 7 September 2010

©Weetwood 8 1695/FRA_v1.1
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MITIGATION MEASURES

4.1

4.1.1

4.1.2

4.2

4.3

FLOOD MITIGATION

Any residual risk of flooding from Watercourse A, groundwater and surface
water will be mitigated though the implementation of the measures proposed
within the following section of this report.

Finished Floor Levels

Finished floor levels should be set at a minimum of 0.15m above adjacent
ground levels following reprofiling of the site. This will enable any potential
surface water to be conveyed safely across the site without affecting property
in accordance with the approach promoted within DEFRA’s Making Space for
Water.

Watercourse A Embankment

Development of the site should ensure that the integrity of the existing
embankment located along the right bank of Watercourse A remains (e.g. no
lowering for new access crossings) and is bolstered where necessary. The
embankment should be maintained within a public open space area.

ACCESS AND EGRESS

Access and egress to the site will continue to be provided via Clitheroe Road
following development. This route is shown to be located within Flood Zone 1
and will therefore provide dry access and egress to the site.

A new access road will be required across Watercourse A (Appendix A). The
culvert will be designed to accommodate the 1 in 100 year flow including an
appropriate allowance for climate change and suitable freeboard. The details
will be agreed with the EA at the design stage.

ORDINARY WATERCOURSE

Watercourse A is classified as a Ordinary watercourse. A minimum 5m
undeveloped buffer strip has been provided adjacent to Watercourse A for
maintenance purposes and to offer ecological benefit, with no buildings located
within over 10m.

©Weetwood 9 1695/FRA_v1.1
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SURFACE WATER

5.1

5.2

5.3

REQUIREMENTS FOR SURFACE WATER DRAINAGE

The Technical Guidance to NPPF recommends that developers should seek
opportunities to reduce the overall level of flood risk in the area and beyond
through the appropriate application of sustainable drainage systems (SUDS) to
mimic natural drainage as closely as possible.

Consequently, redevelopment of the site should ensure that the peak flow
rates of surface water leaving the developed site are no greater than the rates
prior to development. Opportunities to reduce surface water runoff, and the
associated flood risk, should also be identified and climate change taken into
consideration.

Recognising the above, and the requirements of the EA¢, Building Regulations
Approved Document H, the Code for Sustainable Homes Technical Guide
(Category 4), and the requirement placed upon local planning authorities in
NPPF to give priority to the use of SUDS, surface water runoff from the
proposed site should demonstrate:

« No increase in existing flow rates discharged to watercourse/public sewer

 The use of SUDS as the preferred method of dealing with surface water

« How runoff up to the 1 in 100 year event plus an allowance for climate
change will be dealt with without increasing flood risk elsewhere

SITE AREAS

The site has been divided into two for the purposes of assessing surface water
runoff; the area to the west of Watercourse A and the area to the east.

The existing and proposed impermeable and permeable areas within each area
of the site are shown in Table 1. This indicates that the overall extent of
impermeable area at the site will increase by 1.63 ha following development.

Table 1: Site Areas

Existing Site Developed Site

West East West East

Impermeable area (ha) 0.00 0.00 0.68 0.95
Permeable area (ha) 1.40 2.39 0.72 1.44
TOTAL 1.40 2.39 1.40 2.39

SURFACE WATER RUNOFF FROM THE EXISTING SITE

The site is currently an area of undeveloped greenfield land. No existing
drainage system is therefore present.

¢ Preliminary Rainfall Runoff Management for Developments, R&D Technical Report W5-074/A/TR/1 Revision C, 2005

©Weetwood 10 1695/FRA_v1.1
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5.3.1

5.4

54.1

As detailed previously site levels on the west area of the site fall in a
south/south-westerly direction whilst site levels on the east area fall to the
south-west towards Watercourse A. It is therefore reasonable to assume that
surface water from the east area currently runs off to Watercourse A.

Existing Site Runoff Rate

The peak runoff rates for the existing site are summarised in Table 2.

+ Greenfield runoff rates from permeable surfaces have been calculated
using the ICP SUDS method within MicroDrainage. Details of the
MicroDrainage input parameters and the output results are provided in
Appendix C.

Table 2: Total Peak Runoff Rate - Existing Site

Runoff Rate (1/s)

Return
Period

Permeable areas Total

Impermeable areas

1lin 2 year

West
0.0

East
0.0

West
9.4

East
16.0

West
9.4

East
16.0

1in 30 year

0.0

0.0

16.0

27.2

16.0

27.2

1in 100 year

0.0

0.0

19.6

33.5

19.6

33.5

SURFACE WATER RUNOFF FROM THE DEVELOPED SITE

Table 1 indicates that impermeable areas at the site will increase following
development. The following sections describe how surface water runoff from
the developed site may be managed in accordance with the requirements of
NNPF.

Surface Water Discharge Rate

It is proposed to limit runoff rates from the proposed impermeable areas to
the 1 in 2 year greenfield flow rate as calculated in Appendix C. This equates
to 4.61/s for the west area and 6.31/s for the east area. This will ensure that
runoff rates from the site do not increase following development, and that
betterment is provided. The drainage system for the proposed site will be
designed to manage flows in up to the 1 in 100 year event including an
allowance for climate change. The existing permeable areas will continue to
drain at greenfield runoff rates.

The total proposed peak runoff rates from the proposed site are shown in
Table 3.

Table 3: Total Peak Runoff Rate — Developed Site

Runoff Rate (1/s)
Return

Period Permeable areas Total

Impermeable areas

1lin 2 year

West
4.6

East
6.3

West
4.8

East
9.7

West
9.4

East
16.0

1in 30 year

4.6

6.3

8.2

16.5

12.8

22.8

1in 100 year

4.6

6.3

10.1

20.2

14.7

26.5
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Comparison of the total peak runoff rates from the existing site (Table 2) with
those from the developed site (Table 3) indicates that development will
provide for significant betterment in terms of reduced surface water flows as
encouraged by NPPF.

5.4.2 Disposal of Surface Water

Building Regulations Approved Document Part H sets out a hierarchy of
preferred methods for the disposal of surface water runoff’. These are listed
below in order of preference:

1. Disposal by infiltration - According to the Soilscapes and HR Wallingford
Procedure maps, the underlying soil conditions have a low to negligible
permeability. It is therefore unlikely that infiltration will be a feasible
method for disposal of surface water runoff from the redeveloped site.

2. Disposal to a watercourse - As detailed previously, due to the site
topography it is assumed that surface water currently runs off to
Watercourse A. It is proposed to discharge surface water from the
proposed impermeable areas to Watercourse A.

3. Disposal to a public sewer - Following redevelopment of the site it should
not be necessary to discharge surface water runoff into the public sewer
system.

5.4.3 SUDS Options and Storage Calculations

In order to restrict runoff rates from the proposed impermeable areas as set
out in Section 5.4.1, attenuation storage will be provided. SUDS elements
may be used to provide the required storage.

SUDS aim to mimic natural drainage and can achieve multiple objectives such
as removing pollutants from urban runoff at source, controlling surface water
runoff from developments, and ensuring that flood risk is not increased
downstream. Combining water management with green space can provide
amenity and biodiversity enhancement. Typical SUDS components include
surface or subsurface storage with flow limiting devices, roadside swales,
detention basins and infiltration areas or soakaways.

The surface water storage facilities described in the following sections have
been modelled using the Detailed Design module of MicroDrainage Source
Control.

5.4.3.1 Storage Volume Calculation

The required storage volume has been sized to store the 1 in 100 year storm
event including a 30% increase in rainfall intensity in order to allow for climate
change in accordance with Table 5 of the Technical Guidance to the NPPF.

The parameters used in the storage calculations along with the MicroDrainage
Source Control output results are provided in Appendix D. These indicate that
a storage volume of 471.1m* would be required for the west area and
657.2m? for the east area.

7 Building Regulations Approved Document H Section 3 page 45

©Weetwood 12 1695/FRA_v1.1
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5.4.4

5.4.5

Due to the site topography it is proposed to drain the two parcels of land to
separate dry detention basins located within the southern section of each area.

The west area generally slopes to the south/south-west. It may be difficult to
drain the more lower-lying parts of the west area to the proposed storage
facility and for the facility to subsequently discharge by gravity to Watercourse
A within the site boundary. Some site raising may therefore be required within
the vicinity of the proposed nursing home. Alternatively an outfall to
Watercourse A may be provided further downstream beyond the red line
boundary.

Maintenance of SUDS

The Flood and Water Management Act (2010) is currently being implemented
through a series of Commencement Orders. Section 32 introduces Schedule 3:
Sustainable Drainage. This introduces:

« New standards for the design, construction, operation and maintenance
of new rainwater drainage systems

« A new ‘approving body’ (generally a unitary, county or county borough
local authority)

* A requirement for the approving body to approve most types of rainwater
drainage systems before any construction work with drainage
implications can start, subject to: (i) the system being constructed in line
with an approved drainage plan to national standards; (ii) the approving
body being satisfied the drainage system has been built and functions in
accordance with the drainage plan, and (iii) the system being a
sustainable drainage system, as defined by regulations.

However, this provision is awaiting commencement following further work by
DEFRA on arrangements for adoption and maintenance of SUDS, including
technical guidance. At present it is envisaged that implementation of theses
arrangements will be Autumn 2012.

In the meantime, other options for maintenance of SUDS include:

» SUDS elements within the curtilage of residential dwellings (e.g.
soakaways, permeable paving) will be the responsibility of the owner of
the property

« The pipe network, designed to Sewers for Adoption (6™ edition)
standard, will be adopted by the sewerage undertaker

» Roadside swales will be adopted by the highways authority

« SUDS in public open spaces (e.g. dry detention basin) may be adopted
by the local authority

+ A management company

Final Drainage Layout

The purpose of this FRA is to demonstrate that a surface water drainage
strategy is feasible for the site given the development proposals and the land
available. The proposals provide the opportunity for the inclusion of SUDS
elements, ensuring that there will be no increase in surface water runoff from
the proposed development.

©Weetwood 13 1695/FRA_v1.1
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This FRA has demonstrated that, not only can the required storage be
accommodated within the site layout, but that ample land is available,
providing flexibility for the final drainage solution. A final decision on the types
of storage to be provided will be made at the detailed drainage design stage.

Appendix E provides an indicative drainage layout for the site. It must be
noted that this is indicative only and that a final decision on the type of
storage to be provided will be made at the detailed drainage design stage.

©Weetwood 14 1695/FRA_vi.1
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6 FOUL DRAINAGE

Weetwood previously developed a foul drainage strategy in support of the
planning application for the wider site encompassing the land to the east and
south. This was based upon the following proposals:

« 300 residential dwellings
e Nursing home
« Single form entry primary school

The strategy included proposals to connect foul flows from the area to the
west of Watercourse A to the existing 225mm diameter public sewer running
though this area of the site (at manhole 5601 or a new manhole just
downstream - Appendix F). The area to the east of Watercourse A was
proposed to discharge to the public sewer located in Brookes Lane.

Within UUs response to the original planning application dated 20 December
2011¢ (Appendix G) no objection was raised to the above proposals on
capacity grounds. However, UU requested the following condition be imposed
as part of any planning permission granted:

Unless otherwise agreed in writing by the local planning authority no part of
the development other than:

a) 222 dwelling units; or
b) 161 dwelling units and the proposed nursing home

shall be occupied before the date which is 54 months from the date of the
planning permission.

This was recommended in order to allow the sewerage undertaker sufficient
time to address capacity at the Whalley Wastewater Treatment Works and the
capacity of the sewer network serving the development.

The current proposals (Appendix A) are significantly less than the acceptable
numbers indicated by UU in their letter dated 20 December 2011 (and as
detailed above). As such the public sewer network is expected to have
sufficient capacity to accept foul flows from the development.

As previously proposed the development may connect the public sewer as
follows:

« West Area - To the existing 225mm diameter public sewer running
though this area of the site (at manhole 5601 or a new manhole just
downstream)

» East Area - To the public sewer located in Brookes Lane.

8 UU Ref: DC/11/5196
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7 SUMMARY

There are proposals for development of a site located to the east of Clitheroe
Road, Whalley.

According to the EA flood map the proposed development site is located
outside the 1 in 1000 year flood outline and is therefore defined as being
situated within Flood Zone 1 under NPPF.

The proposed development site, being located in Flood Zone 1, satisfies the
requirements of the Sequential Test.

The risk of flooding from fluvial sources, groundwater and surface water is
considered to be low.

In order to mitigate against any residual risk of flooding from these sources it
is proposed to set finished floor levels at a minimum of 0.15m above adjacent
ground levels following reprofiling of the site.

Development of the site should ensure that the integrity of the existing
embankment located along the right bank of Watercourse A remains (e.g. no
lowering for new access crossings) and is bolstered where necessary. The
embankment should be maintained within a public open space area.

Clitheroe Road is shown to be located within Flood Zone 1 and will therefore
provide dry access and egress to the site. A new access road will be required
across Watercourse A. The culvert will be designed to accommodate the 1 in
100 year flow including an appropriate allowance for climate change and
suitable freeboard. The details will be agreed with the EA at the design stage.

Following development the overall impermeable areas at the site are expected
to increase. A scheme for the provision and implementation of a surface water
regulation system following the principles set out in this FRA should be
submitted to and approved in writing by the local planning authority, prior to
the commencement of development.

©Weetwood 16 1695/FRA_v1.1
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8 RECOMMENDATIONS

This FRA has demonstrated that the proposed development may be completed
without conflicting with the requirements of NPPF subject to the following:

Finished floor levels to be set at 0.15m above adjacent ground levels
following reprofiling

The integrity of the embankment along the right bank of Watercourse
A through the site to be maintained and bolstered where necessary,
within a public open space area

Details of the culvert for the new access crossing to be agreed with the
EA at the detailed design stage

The detailed drainage design, developed in accordance with the
principles set down in this FRA, should be submitted to and approved
by the local planning authority prior to the commencement of
development

©Weetwood
www.weetwood.net
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APPENDIX A: Indicative Masterplan
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APPENDIX B: Topographic Survey
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APPENDIX C: MicroDrainage Outputs for Greenfield Runoff
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Weetwood

Page 1

Suite 4 East House
Chiltern Avenue

Clitheroe Road, Whalley
Greenfield Runoff Rate

Amersham Bucks HP6 5AE I/s/ha
Date 28 September 2010 Designed By SC
File Checked By

MiCcro

Drainage.

()

Micro Drainage

Source Control W.12.4

Return Period (years)
Area (ha)

ICP SUDS Mean Annual Flood

Input
100 SAAR (mm) 1005 Urban 0.000
1.000 Soil 0.450 Region Number Region 10
Results 1/s
QBAR Rural 6.7
QBAR Urban 6.7

Q100 years 14.0
Q1 year 5.8

Q30 years 11.4

Q100 years 14.

©1982-2010 Micro Drainage Ltd
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APPENDIX D: MicroDrainage Storage Volume Calculation
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Weetwood Page 1

Suite 4 East House Clitheroe Road, Whalley

Chiltern Avenue Area A Total Storage i}xglfk@g[}{:)

Amersham Bucks HP6... [100yrs plus climate c...

Date 3 December 2010 Designed by SC/CC @Qm

File 1695 120323 Resi... |Checked by -
Micro Drainage Source Control W.12.6.1

Summary of Results for 100 year Return Period (4+30%)

Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m?)

15 min Summer 0.292 0.292 5.9 191.8 0O K
30 min Summer 0.402 0.402 5.9 264.2 0 K
60 min Summer 0.527 0.527 5.9 346.4 O K
120 min Summer 0.655 0.655 5.9 430.7 0 K
180 min Summer 0.723 0.723 5.9 475.4 0O K
240 min Summer 0.766 0.766 5.9 503.2 0 K
360 min Summer 0.819 0.819 5.9 538.5 O K
480 min Summer 0.848 0.848 5.9 557.1 0 K
600 min Summer 0.862 0.862 5.9 566.2 O K
720 min Summer 0.866 0.866 5.9 569.2 0 K
960 min Summer 0.867 0.867 5.9 569.5 0 K
1440 min Summer 0.854 0.854 5.9 560.9 0O K
2160 min Summer 0.819 0.819 5.9 538.1 0 K
2880 min Summer 0.777 0.777 5.9 510.8 0O K
4320 min Summer 0.695 0.695 5.9 456.6 0 K
5760 min Summer 0.616 0.616 5.9 404.5 0O K
7200 min Summer 0.538 0.538 5.9 353.7 0 K
8640 min Summer 0.447 0.447 5.9 293.6 0O K
10080 min Summer 0.360 0.360 5.9 236.6 0 K
15 min Winter 0.327 0.327 5.9 215.1 O K
30 min Winter 0.452 0.452 5.9 296.9 0 K
60 min Winter 0.592 0.592 5.9 389.0 0 K
120 min Winter 0.738 0.738 5.9 484.8 0 K

Storm Rain Time-Peak

Event (mm/hr) (mins)

15 min Summer 110.368 19

30 min Summer 76.549 34

60 min Summer 50.758 64

120 min Summer 32.395 122

180 min Summer 24.439 182

240 min Summer 19.882 242

360 min Summer 14.869 362

480 min Summer 12.074 480

600 min Summer 10.263 600

720 min Summer 8.980 702

960 min Summer 7.264 810

1440 min Summer 5.374 1068

2160 min Summer 3.964 1472

2880 min Summer 3.188 1900

4320 min Summer 2.346 2724

5760 min Summer 1.889 3528

7200 min Summer 1.597 4328

8640 min Summer 1.393 5104

10080 min Summer 1.242 5744

15 min Winter 110.368 19

30 min Winter 76.549 33

60 min Winter 50.758 62

120 min Winter 32.395 122
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Weetwood Page 2

Suite 4 East House Clitheroe Road, Whalley

Chiltern Avenue Area A Total Storage i}xglfk@g[}{:)

Amersham Bucks HP6... [100yrs plus climate c...

Date 3 December 2010 Designed by SC/CC @Qm

File 1695 120323 Resi... |Checked by -
Micro Drainage Source Control W.12.6.1

Summary of Results for 100 year Return Period (4+30%)

Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m?)

180 min Winter 0.816 0.816 5.9 536.2 0 K
240 min Winter 0.865 0.865 5.9 568.8 0 K
360 min Winter 0.931 0.931 6.1 611.5 0 K
480 min Winter 0.967 0.967 6.2 635.7 0 K
600 min Winter 0.988 0.988 6.3 649.3 0 K
720 min Winter 0.998 0.998 6.3 656.1 0 K
960 min Winter 1.000 1.000 6.3 657.2 0 K
1440 min Winter 0.980 0.980 6.2 643.9 0 K
2160 min Winter 0.930 0.930 6.1 610.9 0 K
2880 min Winter 0.867 0.867 5.9 569.8 0 K
4320 min Winter 0.739 0.739 5.9 485.5 0 K
5760 min Winter 0.615 0.615 5.9 403.9 0O K
7200 min Winter 0.479 0.479 5.9 314.7 0 K
8640 min Winter 0.321 0.321 5.9 210.6 O K
10080 min Winter 0.223 0.223 5.9 146.5 0 K

Storm Rain Time-Peak

Event (mm/hr) (mins)

180 min Winter 24.439 180

240 min Winter 19.882 238

360 min Winter 14.869 354

480 min Winter 12.074 468

600 min Winter 10.263 580

720 min Winter 8.980 692

960 min Winter 7.264 898

1440 min Winter 5.374 1124

2160 min Winter 3.964 1596

2880 min Winter 3.188 2048

4320 min Winter 2.346 2940

5760 min Winter 1.889 3808

7200 min Winter 1.597 4688

8640 min Winter 1.393 5192

10080 min Winter 1.242 5744

©1982-2011 Micro Drainage Ltd




Weetwood Page 3

Suite 4 East House Clitheroe Road, Whalley

Chiltern Avenue Area A Total Storage i}xglfk@g[}{:)
HP6 100yrs plus climate c

Amersham Bucks

Date 3 December 2010 Designed by SC/CC @Qm

File 1695 120323 Resi... |Checked by

Micro Drainage Source Control W.12.6.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 19.300 Shortest Storm (mins) 15

Ratio R 0.291 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +30

Time / Area Diagram

Total Area (ha) 0.946

Time Area
(mins) (ha)

0-4 0.946

©1982-2011 Micro Drainage Ltd




Weetwood

Page 4

Suite 4 East House
Chiltern Avenue

Amersham Bucks

HP6. ..

Clitheroe Road, Whalley
Area A Total Storage
100yrs plus climate c...

Date 3 December 2010

File 1695 120323 Resi...

Designed by SC/CC

Checked by

Micro
Drainage

Micro Drainage

Source Control W.12.6.1

Depth (m) Area (m?)
0.000 657.2
0.200 657.2
0.400 657.2
0.600 657.2
0.800 657.2
1.000 657.2
1.200 657.2

Storage is Online Cover Level

Depth (m) Area (m?)

NN NP

Model Details

(m) 1.500

Tank or Pond Structure

Invert Level

.400
.600
.800
.000
.200
.400
.600

657.
657.
657.
657.
657.
657.
657.

Hydro-Brake®

OQutflow Control

Design Head (m) 1
Design Flow (1/s)

Depth (m) Flow (1/s) |Depth
0.100 4.0 1
0.200 5.9 1
0.300 5.6 1
0.400 5.2 1
0.500 4.7 2
0.600 5.0 2
0.800 5.7 2
1.000 6.3 2

(m) 0.000

Depth (m) Area (m2?) |Depth (m)
2 2.800 657.2 4.200
2 3.000 657.2 4.400
2 3.200 657.2 4.600
2 3.400 657.2 4.800
2 3.600 657.2 5.000
2 3.800 657.2
2 4.000 657.2

Area (m

657.
657.
657.
657.
657.

.000

?)

DN NN

(m) Flow (1/s)

.000 Hydro-Brake® Type Mdl3 Invert Level (m) O
6.3 Diameter (mm) n/a

(m) Flow (1/s) |Depth (m) Flow (1/s) |Depth
.200 6.9 3.000 10.8 7.000
.400 7.4 3.500 11.6 7.500
.600 7.9 4.000 12.4 8.000
.800 8.3 4.500 13.2 8.500
.000 8.8 5.000 13.9 9.000
.200 9.2 5.500 14.6 9.500
.400 9.6 6.000 15.2

.600 10.0 6.500 15.8

16.
17.
17.
18.
18.
19.

= o oy O B
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Weetwood Page 1

Suite 4 East House Clitheroe Road, Whalley

Chiltern Avenue Area A Total Storage i}xglfk@g[}{:)

Amersham Bucks HP6... [100yrs plus climate c...

Date 3 December 2010 Designed by SC/CC @Qm

File 1695 120323 Resi... |Checked by -
Micro Drainage Source Control W.12.6.1

Summary of Results for 100 year Return Period (4+30%)

Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m?)

15 min Summer 0.292 0.292 4.0 137.7 0O K
30 min Summer 0.403 0.403 4.0 189.9 0 K
60 min Summer 0.528 0.528 4.0 248.7 O K
120 min Summer 0.656 0.656 4.0 309.1 0 K
180 min Summer 0.724 0.724 4.0 341.1 0O K
240 min Summer 0.766 0.766 4.0 360.9 0 K
360 min Summer 0.820 0.820 4.2 386.1 O K
480 min Summer 0.848 0.848 4.2 399.3 0 K
600 min Summer 0.861 0.861 4.3 405.7 O K
720 min Summer 0.866 0.866 4.3 407.7 0 K
960 min Summer 0.867 0.867 4.3 408.1 O K
1440 min Summer 0.854 0.854 4.3 402.2 O K
2160 min Summer 0.820 0.820 4.2 386.3 0 K
2880 min Summer 0.780 0.780 4.1 367.4 0O K
4320 min Summer 0.701 0.701 4.0 330.1 0 K
5760 min Summer 0.626 0.626 4.0 294.9 0O K
7200 min Summer 0.555 0.555 4.0 261.6 0 K
8640 min Summer 0.486 0.486 4.0 228.8 0O K
10080 min Summer 0.402 0.402 4.0 189.5 0 K
15 min Winter 0.328 0.328 4.0 154.5 O K
30 min Winter 0.453 0.453 4.0 213.3 0 K
60 min Winter 0.593 0.593 4.0 279.3 0 K
120 min Winter 0.739 0.739 4.0 348.0 0 K

Storm Rain Time-Peak

Event (mm/hr) (mins)

15 min Summer 110.368 19

30 min Summer 76.549 34

60 min Summer 50.758 64

120 min Summer 32.395 122

180 min Summer 24.439 182

240 min Summer 19.882 242

360 min Summer 14.869 362

480 min Summer 12.074 480

600 min Summer 10.263 600

720 min Summer 8.980 700

960 min Summer 7.264 808

1440 min Summer 5.374 1064

2160 min Summer 3.964 1472

2880 min Summer 3.188 1900

4320 min Summer 2.346 2724

5760 min Summer 1.889 3520

7200 min Summer 1.597 4328

8640 min Summer 1.393 5184

10080 min Summer 1.242 5944

15 min Winter 110.368 19

30 min Winter 76.549 33

60 min Winter 50.758 62

120 min Winter 32.395 122
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Weetwood Page 2

Suite 4 East House Clitheroe Road, Whalley

Chiltern Avenue Area A Total Storage i}xglfk@g[}{:)

Amersham Bucks HP6... [100yrs plus climate c...

Date 3 December 2010 Designed by SC/CC @Qm

File 1695 120323 Resi... |Checked by -
Micro Drainage Source Control W.12.6.1

Summary of Results for 100 year Return Period (4+30%)

Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m?)

180 min Winter 0.817 0.817 4.2 384.8 0O K
240 min Winter 0.867 0.867 4.3 408.2 0 K
360 min Winter 0.931 0.931 4.4 438.7 0 K
480 min Winter 0.968 0.968 4.5 456.0 0 K
600 min Winter 0.989 0.989 4.6 465.6 0 K
720 min Winter 0.999 0.999 4.6 470.4 0 K
960 min Winter 1.000 1.000 4.6 471.1 O K
1440 min Winter 0.981 0.981 4.5 462.2 O K
2160 min Winter 0.933 0.933 4.4 439.3 0 K
2880 min Winter 0.872 0.872 4.3 410.7 0 K
4320 min Winter 0.750 0.750 4.0 353.1 0 K
5760 min Winter 0.634 0.634 4.0 298.8 0O K
7200 min Winter 0.522 0.522 4.0 245.7 0 K
8640 min Winter 0.372 0.372 4.0 175.2 O K
10080 min Winter 0.253 0.253 4.0 119.0 0 K

Storm Rain Time-Peak

Event (mm/hr) (mins)

180 min Winter 24.439 180

240 min Winter 19.882 238

360 min Winter 14.869 354

480 min Winter 12.074 468

600 min Winter 10.263 580

720 min Winter 8.980 690

960 min Winter 7.264 896

1440 min Winter 5.374 1122

2160 min Winter 3.964 1580

2880 min Winter 3.188 2048

4320 min Winter 2.346 2940

5760 min Winter 1.889 3808

7200 min Winter 1.597 4680

8640 min Winter 1.393 5368

10080 min Winter 1.242 5856

©1982-2011 Micro Drainage Ltd




Weetwood Page 3

Suite 4 East House Clitheroe Road, Whalley

Chiltern Avenue Area A Total Storage i}xglfk@g[}{:)
HP6 100yrs plus climate c

Amersham Bucks

Date 3 December 2010 Designed by SC/CC @Qm

File 1695 120323 Resi... |Checked by

Micro Drainage Source Control W.12.6.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 19.300 Shortest Storm (mins) 15

Ratio R 0.291 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +30

Time / Area Diagram

Total Area (ha) 0.679

Time Area
(mins) (ha)

0-4 0.679

©1982-2011 Micro Drainage Ltd




Weetwood

Page 4

Suite 4 East House
Chiltern Avenue

Amersham Bucks

HP6. ..

Clitheroe Road, Whalley
Area A Total Storage
100yrs plus climate c...

Date 3 December 2010

File 1695 120323 Resi...

Designed by SC/CC

Checked by

Micro
Drainage

Micro Drainage

Source Control W.12.6.1

Depth (m) Area (m?)
0.000 471.0
0.200 471.0
0.400 471.0
0.600 471.0
0.800 471.0
1.000 471.0
1.200 471.0

Storage is Online Cover Level

Depth (m) Area (m?)

NN NP

Model Details

(m) 1.500

Tank or Pond Structure

.400
.600
.800
.000
.200
.400
.600

Invert Level

471.
471.
471.
471.
471.
471.
471.

Hydro-Brake®

OQutflow Control

4.6

(m)

.200

.400
.600
.800
.000
.200
.400

Design Head (m) 1.
Design Flow (1/s)

Depth (m) Flow (1/s) |Depth
0.100 3.0 1
0.200 4.0 1
0.300 3.8 1
0.400 3.3 1
0.500 3.4 2
0.600 3.6 2
0.800 4.1 2
1.000 4.6 2

(m) 0.000

Depth (m) Area (m2?) |Depth (m)
0 2.800 471.0 4.200
0 3.000 471.0 4.400
0 3.200 471.0 4.600
0 3.400 471.0 4.800
0 3.600 471.0 5.000
0 3.800 471.0
0 4.000 471.0

(m) O

000 Hydro-Brake® Type Mdl3 Invert Level
Diameter (mm) n/a

Flow (1/s) |Depth (m) Flow (1/s) |Depth
5.0 3.000 7.9 7
5.4 3.500 8.5 7
5.8 4.000 9.1 8
6.1 4.500 9.7 8
6.5 5.000 10.2 9
6.8 5.500 10.7 9
7.1 6.000 11.2
7.4 6.500 11.6

.600

Area (m

471.
471.
471.
471.
471.

.000

?)

O O O O O

(m) Flow (1/s)

.000
.500
.000
.500
.000
.500

12.
12.
12.
13.
13.
14.

P J w w o=
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Commercial Estates Group & 2‘1 UOO =;
Flood Risk Assessment - Land East of Clitheroe Road, Whalley el

environmental engineering

APPENDIX E: Indicative Surface Water Drainage Strategy

©Weetwood 1695/FRA_vi.1
www.weetwood.net 30 March 2012
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Commercial Estates Group & 2‘1 UOO =;
Flood Risk Assessment - Land East of Clitheroe Road, Whalley el

environmental engineering

APPENDIX F: Public Sewer Records

©Weetwood 1695/FRA_vi.1
www.weetwood.net 30 March 2012
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Direct Line 01925 678308
Planning.Liaison@uuplec.co.uk
Ribble Valley Borough Council

Council Officers, Church Walk Your ref 3/2011/0111
Clitheroe Our ref DC/11/5196
BB7 2RA Date 20-DEC-11

Dear Sir/Madam,

Location : Land to east of Clitheroe Road (Lawsonsteads) Whalley
Proposal : Mixed use of development Nursing Home, Primary School, car parking,
landscaping

Thank you for your planning consultation of 14/12/11.

This response is based on the detatls submitted on the planning application form; any
changes to the planning application will invalidate this response

On the basis of the information currently available and the currently committed
development in the catchment for Whalley Wastewater Treatment Works, UU confirms
that it has no objection on capacity grounds to the proposed development by Commercial
Estates Group subject to the attachment of the following conditions:

1. The site must be drained on a separate system with only foul drainage connecting into
the public sewer No surface water shall be allowed to drain into the public sewer.

2. Unless otherwise agteed in writing by the local planning authority no part of the
development other than:

a) 222 dwelling units (Use Class C3); or
b) 161 dwelling units (Use Class C3) and the proposed nursing home (Use Class C2)

shall be occupied before the date which is 54 months (being four years and six months)
fiom the date of this planning permission

Reason: To allow the sewerage undertaker to address capacity at the Whalley Wastewater
Treatment Works and the capacity of the sewer network serving the development and
feeding into the Whalley Wastewater Treatment Works.

3. (a) Prior to the commencement of development of each phase, a scheme for foul and
surface water drainage for that phase shall be submitted to the local planning authority
and agreed in writing; and



(b) Lach drainage scheme submitted pursuant to 3(a) above shall ensure that the foul
water flows from the development as a whole shall not exceed a rate of 4 litres per
second until the date specified in Condition [2] above, unless otherwise agreed in writing
with the local planning authority; and

(c) For each phase of the development the foul and surface water drainage scheme shall
be implemented in accordance with the approved details unless otherwise agreed in
writing with the local planning authority.

Yours Faithfully,

Loma Church
Asset Protection
United Utilities



