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1 EXECUTIVE SUMMARY

EDGE have been instructed by Persimmon Homes & Charles Church Lancashire to prepare a Flood Risk
Assessment to support a full planning application which seeks permission for the erection of 58 residential
dwellings together with associated infrastructure on land north of Hawthorne place, off Waddington Road in
Clitheroe.

The site is located on the northern border of the urban area of Clitheroe approximately 500m north of the town
centre. The site is surrounded on its south, east and western borders by existing residential dwellings with
greenfield agricultural farmland to the northern boundary.

The site area extends to 1.73 ha, is roughly square in shape and is greenfield land. A copy of the architects site
layout outlining the development proposals can be found in Appendix C.

The purpose of this report is to assess the risk of flooding to the site from fluvial, tidal, pluvial (overland)
surface water and ground water sources as well as from reservoirs, canals and adjacent sewers.

The topographic survey, a copy of which can be found in Appendix B, shows that the site falls from north to
south by approximately 3.3 metres and west to east by approximately 3.3 metres.

Levels on the northern corner of the site are shown at 82.50m AOD with levels at the southern corner at 79.20m
AOD. The western extents of the site are at 82.60m AOD and the eastern side of the site is shown to be at
79.30m AOD.

The site is located wholly within flood zone 1.

Surface water must discharge from the site in the most sustainable manor and drainage proposals should
adhere to the SUDs hierarchy.

New drainage proposals consist of traditional gravity sewers for both foul and surface water.

The surface water discharge rate is proposed to mimic the greenfield run off rate, in accordance with Lancashire
County Council guidelines. Attenuation is required within the on-site drainage network.

An attenuation pond is proposed to store all surface water volumes up to and including the 1 in 30-year storm
events in line with United Utilities requirements with overflow to private tanks required to store the 1 in 100
year + climate change storm events.

An existing ordinary watercourse runs through the site from north to south and a connection to this watercourse
is preferred should discharge of surface water via infiltration not be viable.

An existing combined public sewer bisects the site and connection to this is preferred for the proposed foul
sewers. United Utilities sewer maps are shown in Appendix D

All sewers, will be offered to United Utilities for adoption under a section 104 agreement and drainage proposals
are shown in Appendix E.
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2 INTRODUCTION

EDGE Consulting Engineers have undertaken a Flood Risk Assessment in line with National Planning Policy
framework and the main aims of this report are:

 To determine whether the proposed development is likely to be affected by current or future flooding
from any source;

 To determine whether it will increase flood risk elsewhere;
 To determine whether the measures proposed to deal with these effects and risks are appropriate
 To assess under SUDS Guidance the best way of reducing the flow rates from site to an acceptable rate

of discharge.

The proposed development area is classed as an undeveloped greenfield site. The site and surrounding
boundary conditions are shown on the Aerial Image in Figure 2.1.

Falling head permeability tests have been undertaken on the site to determine if infiltration to the ground would
be a viable option for surface water discharge.

GEOL Consultants phase 2 ground investigation report GEOL19-9988 states “The results have identified very
low permeability classifications, with poor & practically impervious drainage characteristics, and as such the
ground conditions are considered unsuitable for the use of traditional soakaways”

The results of the tests and borehole location plan can be found in Appendix H

The outcome of the SUDs evaluation is that ground conditions show soakaway of surface water via infiltration
will not be viable.

There is an unnamed culverted ordinary watercourse also running through the site from north to south. The
culvert is roughly 600mm x 600mm made from stone flags.

Surface water will connect to the culverted watercourse running through the site.

United Utilities sewer records have been provided, which can be found in Appendix D and they indicate a
300mm diameter combined sewer which is situated in the middle of the site running north to south.
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FIGURE 2.1 – SITE LOCATION

3 NATIONAL PLANNING POLICY FRAMEWORK (NPPF)

The National Planning Policy Framework (NPPF) clearly identifies flood risk as a specific material consideration
in the Planning Process and in the allocation and release of sites for development or re-development.

NPPF seeks to further strengthen the co-ordination between land use planning and development planning and
the operational delivery of flood and coastal defence strategy.  NPPF encourages local planning authorities to
use their existing powers to guide, regulate and control development in relation to flooding and flood risk. The
framework expects local authorities to adopt a risk-based approach at all levels of planning, through the
application of the Sequential Test detailed in Table 1 and 2, of the Technical Guidance to NPPF document, a
copy of which is attached in Appendix A.

The aim of the sequential test is to steer new development to areas with the lowest probability of flooding.
Development should not be allocated or permitted if there are reasonably available sites appropriate for the
proposed development in areas with a lower probability of flooding. The Strategic Flood Risk Assessment (SFRA)
will provide the basis for applying this test.  A sequential approach should be used in areas known to be at risk
from any form of flooding.

The Water Resources Act 1991 [Section 105] also requires the Environment Agency to exercise a general
supervision over all flood defence matters, including flood plains and wash lands which accommodate waters
during periods of flood.  In discharging their functions, the Agency from time to time carries out comprehensive
surveys and flood studies, largely of ‘main rivers’ within its jurisdiction.

A Section 105 Study involves the Agency topographically surveying the subject watercourse (or parts of it) and
obtaining details of the flow mechanics within the watercourse. This data then enables them to generate a
comprehensive hydraulic computer model for the watercourse.
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From this hydraulic model the EA can define the approximate extent of fluvial flood-plain associated with the
1 in 100-year (1% annual probability) flooding event or the extent of tidal floodplain associated with the 1 in
200-year (0.5% annual probability) flooding event.

The extents of the modelled floodplain are then provided to Local Planning Authorities, to enable them to make
more informed decisions when considering proposed development in flood susceptible areas.  If development
is proposed in a flood susceptible area, or in an area where there is a history of flooding, the EA, as a statutory
consultee in the Planning Process, will generally recommend that the risk of flooding be formally assessed, in
accordance with the NPPF, and that a Flood Risk Assessment report be produced to support the Planning
Application.

The broader modelled flood extents are also indicated on the EA’s Flood Zone Maps, available through their
website (Figure 5.1).

4 STRATEGIC FLOOD RISK ASSESSMENT

Local planning authorities are required to produce local development frameworks, which are a portfolio of local
development documents [LDDs] that collectively deliver the spatial planning strategy for the authority area.
The LDD’s undergo a sustainability appraisal which assists planning authorities in ensuring their policies fulfil
the principles of sustainability.

Strategic Flood Risk Assessments [SFRA] are one of the documents to be used as the evidence base for planning
decisions and are a component of the Sustainability Appraisal process. Therefore, SFRAs should be used in the
review or production of LDD’s.

To assist Local Planning Authorities in their strategic land-use planning, SFRA’s should present enough
information to enable Local Authorities to apply the Sequential Test to their proposed development sites:

“Decision makers should use the SFRA to inform their knowledge of flooding, refine the information on the
Flood Map and determine the variations in flood risk from all sources of flooding across and from their area.
These should form the basis for preparing appropriate policies for flood risk management for these areas.”

In May 2010 Ribble Valley borough council produced a level 1 Strategic Flood Risk Assessment.

The SFRA along with the EA flood risk maps indicate that the proposed development site lies predominantly
within Flood Zone 1 (less than 1 in 1000 probability of flooding from river or sea) and therefore is unlikely to
be at risk of fluvial flooding.

The SFRA has been developed with the assistance of the Environment Agency, United Utilities and key
landowners to provide a robust assessment of current and future levels of flood risk, ensuring that future
development takes full account of flood risk and sustainability at the outset.

In the application of the sequential test the strategic flood risk assessment has identified flood risk zones within
the boroughs (1, 2 and 3) and has assessed the potential of the various possible development sites which have
been identified by the councils. This has created a hierarchy of preferred development sites in line with the
sequential approach required by the NPPF.

The SFRA refers to the Ribble Valley Catchment Flood Management Plan which contains high level “policies to
manage flood risks in the whole River Ribble catchment which includes the Ribble Velley Borough Council area
over the next 50 to 100 years and an action plan laying out how its policies can be achieved. These policies
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consider the likely future impact of changes in climate and the effects of land management. The CFMP has been
a significant source of information for the Ribble Valley Borough Council SFRA.

Appendix 4 of the Ribble Valley Borough Councils SFRA shows that, in Clitheroe, the policy unit is P5 which is
to take further action to reduce flood risk in the area. Justification behind this policy selection is quoted below:

“This very small policy unit (4km2) is entirely urban but set within a much larger rural catchment with
considerable landscape, cultural and environmental interests. About 260 properties are at risk of flooding (1%
AEP event), at a cost of £38M worth of damage, with a further 230 properties at risk in 100 years with a ‘do
nothing’ scenario.

In addition, 3 schools and 1 hospital are currently at risk in a 1% event, which is not forecast to increase in the
future. Flood risk management activities in the town include the maintenance of screens on the inlet and outlet
of culverted watercourses, general maintenance of banks of open watercourses, and the provision of formal
flood warnings to the Clitheroe and Low Moor areas. Further action is 52 needed to reduce the predicted effects
of climate change and further urban development in and around Clitheroe.

Culverted stretches of Mearley Brook pose a high flood risk to the town, and work is required to reduce this
risk. Whilst the projected damages in this unit are not as high as other policy units where P5 is proposed, this
level of damage in such a small area indicates the action is needed to reduce the flood risk and therefore a
proactive P5 policy is recommended, rather than any policy which would provide a lower level of flood risk
management now and into the future. Being a wholly urban policy unit means that, by implications,
opportunities for a policy P6 policy are extremely limited, although there is potential for flood storage upstream
of the town. Work in this policy unit is likely to get priority on a national scale, with work programmed in
Clitheroe to address flood risk.

Implementing flood resilience measures within existing and future properties may also help to reduce flood
risk.” A copy of the SFRA is available from the Ribble Valley Borough Council’s website.

5 FINDINGS OF A FLOOD RISK ASSESSMENT

EDGE Consulting Engineers have carried out a flood risk assessment in line with National Planning Policy
Framework.

The Environment Agency’s flood zone maps, now available on the GOV.uk website, indicate that the site is
located within Flood Zone 1 (Ref Figure 5.1).

Flood Zone 1 indicates that there is a low risk of flooding from fluvial or tidal sources and current EA guidance
indicates that all proposed developments in zone 1, larger than 1 hectare, should be accompanied by a flood
risk assessment. The flood risk assessment should contain:

 Information about the surface water disposal measures already in place and their state of maintenance;
 An assessment of the volume of surface water run-off likely to be generated from the proposed

development;
 Information on how that surface water run-off will be disposed of (from the new development);
 Estimates of how climate change could affect the probability and intensity of flooding events in the

future;
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FIGURE 5.1 – FLOOD ZONE MAP (RIVERS AND SEAS)

DRAINAGE STRATEGY

Existing Foul Drainage

There is a 300mm diameter existing public combined sewer running through the middle of the site from north
to south. United Utilities asset search maps are shown in Appendix D. The appropriate easements should be
provided/ maintained or diversion proposals, under a section 185 agreement be submitted to United Utilities
for approval.

Proposed Foul Drainage

It is proposed that the foul flows generated from the development will utilise a traditional gravity system and
connect to the existing combined sewer via new manholes which will be in accordance with consent being
obtained from United Utilities. The depth of the existing sewer should be confirmed prior to detailed design
works commencing to ensure its suitability for a gravity connection.

The proposed foul water drainage network will be offered to United Utilities for adoption under a section 104
agreement and will be designed in accordance with industry standard Sewers for Adoption and United Utilities
guidelines and standard details. Foul water drainage proposals are shown in Appendix E.

Existing Storm Water Drainage

There is an unnamed culverted ordinary watercourse running through the site from north to south. The culvert
is roughly 600mm x 600mm made from stone flags.
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United Utilities sewer maps don’t show surface water sewers in the vicinity of the site. The nearest surface water
sewer is shown beyond existing residential dwellings running below Park Avenue to the south across 3rd party
land.

The greenfield runoff rate for the site has been calculated using the ICP SUDS element of Micro drainage Source
Control software. The output generated from Micro drainage shows that the QBAR greenfield run off rate is
11.7 litres per second. A pdf of the output can be found in Appendix F Drainage calculations.

Proposed Strom Water Drainage

Due to the cohesive nature of the underlying strata, as described in section 7 SUDs evaluation part of this report
and in line with the grounds drainage characteristics and test findings provided in GEOL Consulting’s phase 2
ground investigation report GEOL19-9988, discharging surface water flows via infiltration is not viable.

An existing ordinary watercourse runs through the site from north to south and a connection in the southern
corner of the site is preferred. The line, depth and condition of the existing watercourse should be confirmed
prior to construction works and proposed levels should be reviewed to ensure a gravity connection will be
possible.

DEFRAs non statutory technical standards for sustainable drainage systems states that proposed developments
on greenfield sites should control their peak flow as follows:

 For greenfield developments, the peak runoff rate from the development to any highway drain, sewer
or surface water body for the 1 in 1-year rainfall event and the 1 in 100-year rainfall event should
never exceed the peak greenfield runoff rate for the same event.

The construction of the proposed development will result in an increase of impermeable areas and therefore a
corresponding increase in surface water run-off. To ensure that the site poses no flood risk to proposed or
existing properties a restriction of surface water run-off is required.

It is proposed to restrict surface water run off to the Greenfield QBAR rate 11.7 litres per second. Greenfield
calculations are shown in Appendix F.

The restriction of surface water run will result in volumes of storage being required. An attenuation pond is
proposed to hold surface water within the site for all return periods up to the 30-year storm event. 30-year
storage estimations are shown in Appendix G.

Private storage tanks will be used to store volumes above the 30 year up to and including the 1 in 100-year
climate change storm events. 100-year storage calculations are shown in appendix G.

The proposed surface water drainage network is proposed to connect to the existing watercourse via a new
manhole constructed on the culvert. Proposed sewers up to the outfall point will be offered to United Utilities
for adoption under a section 104 agreement.

The proposed surface water network will be designed in accordance with industry standard Sewers for Adoption
and United Utilities guidelines and standard details.

The existing 600mm x 600mm stone flagged culvert condition is unknown. It currently provides a cross
sectional area of 0.36 square metres for upstream flows to pass through.
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The development proposals allow for the opening and “daylighting” of a 55-metre section of the watercourse
through the landscaped public open space area to the north. The open section of watercourse will provide a
larger cross-sectional area for upstream flows to pass through or be stored in more extreme events.

The culvert will then be diverted away from its current course to navigate around the residential plots to the
south.

The culvert diversion proposals include provision of a new culvert pipe. A 750mm concrete culvert pipe will
provide a cross sectional area of 0.442 square meters and provision of the new pipe will enhance the efficiency
of the culvert running through the site.

The surface water drainage design and culvert “daylighting” and diversion proposals are shown within Appendix
E.

Flood Risk

 Fluvial - As mentioned in previous sections of this report the site is located within flood zone 1 and as
such has a low probability of flooding from fluvial sources. An ordinary watercourse runs through the
site and is not thought to pose a flood risk to the existing site, furthermore it is proposed to be opened
and improved throughout its path within the development.

 Tidal – The site is located far enough inland to be considered at very low risk of flooding from the sea.
Climate change is not thought to provide an increased risk to the site from tidal flooding during the
lifetime of the development and so tidal flood risk is deemed to be low.

 Surface Water – Surface water flooding may occur when intense rainfall causes the ground to be
saturated and its capacity is exceeded. Excess surface water flows from the site are believed to drain
naturally to the low point in the south and to the watercourse itself by overland flow. The surface water
flood map available on the EAs website (Figure 5.2 below) shows that the site is predominantly at low
risk of flooding from pluvial sources. The southern border of the site does show a medium to high risk
of pluvial flooding. The flood risk appears to follow the line of the existing watercourse and it is
expected that some surcharging in extreme events is the source of the pluvial flooding indicated in
these areas. Development proposals include opening the watercourse and providing a new culvert pipe
to convey flows through the site improving the efficiency and enhancing the watercourses capacity
within the development boundary. This will reduce the risk of flooding in the areas indicated as medium
and high risk in the mapping below. Finished floor levels of proposed dwellings should be set a
minimum of 150mm above surrounding ground levels to minimise the risk of flooding from overland
flows. The introduction of impermeable areas will divert potential overland flows away from houses to
soft landscaped areas and to gullies and drainage channels in the adoptable and private roads. On site
flow paths should, where possible, be maintained to ensure that flood risk is not increased because of
the development.
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FIGURE 5.2 – FLOOD MAP (SURFACE WATER)

 Ground water – Gas and groundwater monitoring was undertaken by GEOL Consultants and the
monitoring information can be found in their report GEOL19-9988. The report states: “All the
monitoring wells were recorded to be dry on the first monitoring visit, however water levels were noted
to have risen significantly by the second visit to depths of between 0.30m and 1.17m below current
ground levels, which coincided with periods of heavy rainfall. All the boreholes were purged of the
standing water so that the response zones were no longer flooded. The increase in water levels is felt
to be attributable to the ingress of surface water infiltration rather than representing a continuous
groundwater surface, particularly when considering the nature of the drift deposits.” As well as the
permeability testing, mentioned in section 7 of this report, which was undertaken at depths up to 3m
below ground level and indicating no water strikes, a total of 15 boreholes were percussion drilled at
depths between 1m and 4.0m. Groundwater strikes were not indicated within any of the boreholes.
The observations within the ground water monitoring coincide with the data on surface water flood
risk of the site, during rainfall events, which is discussed above. It is assumed, that flooding from
ground water sources is low.

 Reservoirs, canals – Flooding can occur from the release of large volumes of water from reservoirs and
canals. The image below (Figure 5.3) is taken from the Environment Agencies flood risk section of the
website indicating the extent of flooding from reservoirs. The risk is considered to be low. There are
no canals in the vicinity of the site and so flooding from this source is also considered to be low.
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FIGURE 5.3 – FLOOD MAP (RESERVOIRS)

 Adjacent sewers - There is an existing combined public sewer within the site and the only risk of
flooding from this would be failure or surcharge during periods of high flow. Assuming the existing
public sewers have sufficient capacity for the catchments they are serving, and they are regularly
maintained and inspected the risk of flooding from sewers is low.

 Proposed sewers - Drainage infrastructure is designed to ensure that rainwater drains off site at a
restricted rate. Attenuation pond and storage tanks will hold all volumes up to and including the 1 in
100 year + climate change storm events. This will minimise the risk of flooding from proposed surface
water sources. The proposed drainage system is shown in Appendix E.

6 RESIDUAL RISKS

The table below outlines the initial qualitative assessment of risk posed by each potential source of flooding,
the mechanisms for flooding and the likely consequences. The Table also includes a review of possible
mitigation measures and what effect, if any, the mitigation measures are likely to have on the residual risk
posed by each potential flood source. Categories of risk have been qualitatively defined as:

 High Risk: Flooding is likely to result in significant damage to property and pose a significant risk to
life;

 Medium Risk: Flooding is likely to result in possible minor damage to property, but flood progress
would allow adequate time for residents to be warned and safely evacuated to higher ground or
appropriate places of safety;

 Low’ Risk: Flooding is unlikely to result in any damage to property and pose little or no risk to life.
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Source Flood Mechanism &
Consequences

Assessment
of Risk

Recommended Mitigation
Measures

Residual
Risk

Fluvial
flooding

Risk of fluvial flooding at the
site from adjacent
Watercourses, Drains and
other Water Bodies.

Low

 Fluvial flooding of
the site is not
expected during the
1 in 100-year event
+ climate change.

Low

Pluvial
flooding

Risk of flooding from overland
flows in extreme events.
Ponding of surface water due
to ground being saturated and
capacity being exceeded. Medium

 Upgrading of
watercourse and
culvert through the
site.

 FFLs to be set
150mm above
surrounding levels.

 Flow paths should
be maintained to
ensure that flood
risk is not
increased.

Low

Surcharging
of artificial
drainage
systems

Drainage systems operating
above design capacity,
resulting in:

 surcharging of
manholes / drainage
systems;

 over-land flow
through development;

 ponding in low-lying
areas of site;

 no over-land flow
route for flood waters
accumulating in low-
lying areas.

Low

 Appropriate design
of SW drainage
system to provide
sufficient storage;

 Provision of overland
flood flow routes
through proposed
development. Low

Infrastructure
failure

Water main burst resulting in:
 Possible over-land

flows through /
adjacent to the site
and possible
inundation of
property;

 Possible ponding in
low-lying areas;

Low

 Safe access/egress
available to adjacent
highway.

 Flood flow route
through
development. Low
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7 SUDs EVALUATION

Development of the site will result in an increase of impermeable areas and therefore a corresponding increase
in run-off volumes. The use of SUDs techniques to discharge the additional surface water will be evaluated in
this section of the report.

The storm water drainage system for the proposed development will be designed in accordance with ‘Sewers
for Adoption’, which requires that any surface water drainage system, should not surcharge during the 1 in 2
year storm event, and should not flood during a 1 in 30 year storm event (i.e. all run-off contained wholly
within the sewerage system during the 1 in 30 year event).

Whilst Sewers for Adoption requires there be no surface flooding during the 1 in 30-year storm event. It is
generally accepted that a degree of surface flooding can be permitted during extreme storm events i.e. 1 in
100 year + climate change. This will be subject to specific areas being designated as flood susceptible and
subject to flooding of these areas posing little or no risk to human life and damage to property. Examples of
surface areas which might be permitted to flood in such events are:

 Agricultural land
 Recreational land (playing fields etc.)
 Landscaped areas
 Highways
 Car parks
 Other non-inhabited, designated areas

In all cases where surface flooding might be permitted or designed in to a scheme, due diligence needs to be
given to the NPPF and the need to make potential users of such areas aware of their functionality and purpose,
and the requirement to maintain safe egress and access at all times.

The Building Regulations Approved Document H (2002) outlines a hierarchy of potential methods of disposing
surface water from a site:

 A soakaway; or where that is not practicable
 A watercourse or river; or where that is not practicable,
 A sewer.

The viability of each has been assessed below:

 Soakaway: Regarding the consideration of soakaway infiltration methods for the disposal of surface
water, variable head (falling) permeability tests were undertaken on the 30th August 2019 by GEOL
Consultants Ltd within BH02, BH06 and BH15, in general accordance with BS EN ISO 22282-2:2012
using the Hvorslev Method, to determine the coefficient of permeability (k) for the underlying natural
deposits, in order to assess their suitability for the use of soakaways. A borehole location plan can be
found along with the test results in Appendix H. The below bullet points provide an overview of the
testing at each location:

o BH02 at 3.0m below ground level shown that the grounds drainage characteristics were “Poor/
practically impervious” and the permeability classification was “Very Low”. Testing in borehole
BH02 shown that the water level remained consistent (only dropping 50mm) during the test
period (60 minutes).

o BH06 at 3.0m below ground level shown that the grounds drainage characteristics were “Poor”
and the permeability classification was “Very Low”. Testing in borehole BH06 shown that the
water level dropped by a total of 100mm in the first 30 minutes and a further 50mm by the
end of the test period (60 minutes).
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o BH15 at 2.72m below ground level shown that the grounds drainage characteristics were
“Poor/ practically impervious” and the permeability classification was “Very Low”. Testing in
borehole BH15 shown that the water level remained consistent (only dropping 50mm) during
the test period (60 minutes).

Based on the results of the GEOL Consulting testing, discharge of surface water via infiltration has been
discounted.

 Watercourses waterbodies: An unnamed ordinary watercourse runs through the site from north to
south. Connection to the watercourse in the low portion of the site is the preferred method of
discharge. Runoff rates should be restricted to mimic the greenfield run off rate.

 Sewers: A United Utilities combined sewer is located within the site. United Utilities will not allow
surface water to discharge to the sewer if a connection higher up the SUDs hierarchy is viable.

8 CONCLUSIONS AND RECOMMENDATIONS

 EDGE have been instructed by Persimmon Homes & Charles Church Lancashire to prepare a Flood risk
assessment which will support a full planning application seeking permission for the construction of
58 residential dwellings together with associated infrastructure.

 The site is located 500m north of the town centre of Clitheroe.
 The site area is 1.73 hectares and is almost square in shape. It is greenfield land.
 There is an existing culverted watercourse running north to south through the site.
 There is an existing combined public sewer within the site flowing from north to south.
 EDGE Consulting Engineers have been instructed to formally assess the risk of flooding through a flood

risk assessment.
 The site lies within Flood Zone 1 and is therefore unlikely to be affected by fluvial flooding.
 Pluvial flood risk is mitigated by “daylighting” a section of the culvert, providing a new culvert pipe

through the site and raising finished floor levels 150mm above surrounding ground levels.
 The development of the site will result in an increase in impermeable area resulting in a corresponding

increase in surface water run-off.
 Surface water flows will be restricted to a greenfield run off rate calculated as 11.7 litres per second.
 Surface water volumes will be stored within a pond and storage tanks.
 Climate change has been factored into the drainage calculations.
 Construction of the proposed development will not increase flood risk on or off the site.
 No mitigation measures are considered necessary to mitigate the risk from infrastructure failure.
 A drainage design (Appendix E) has been submitted in support of this flood risk assessment.
 Development of the site will not increase the flood risk to any other property.
 Based on the information provided to EDGE Consulting Engineers in support of this flood risk

assessment, the development of the site would be considered sustainable in terms of flood risk, subject
to the various recommendations in line with National and Local Planning Policy.
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APPENDICES

Appendix A – Extract from chapter 14 of NPPF February 2019
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Appendix B – Topographic survey
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Appendix D – United Utilities asset search maps
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Appendix E – Proposed drainage layout
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Appendix F – Greenfield runoff calculations



Edge Consulting UK Page 1
Barton Arcade
Manchester
M3 2BH
Date 07/10/2019 12:07 Designed by Ryan Atherton
File Checked by
XP Solutions Source Control 2018.1.1

ICP SUDS Mean Annual Flood

©1982-2018 Innovyze

Input

Return Period (years) 30 Soil 0.450
Area (ha) 1.730 Urban 0.000
SAAR (mm) 1010 Region Number Region 10

Results l/s
QBAR Rural 11.7
QBAR Urban 11.7

Q30 years 19.8

Q1 year 10.2
Q30 years 19.8
Q100 years 24.3
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Appendix G – Storage calculations
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Appendix H – GEOL Consulting ground permeability tests and borehole location plan





Geol Consultants Limited
VARIABLE HEAD (FALLING) PERMEABILITY TEST

SITE DETAILS:  Land at Hawthorne Farm, Hawthorne Place, Clitheroe         BOREHOLE:  BH02 at 3.00mBGL

Bottom of Borehole 3.00 mBGL Operator RS
Base of casing 1.00 mBGL Date 30/08/2019
Diameter of casing 50.00 mm Time 11.00
Height of casing 0.00 mAGL Weather Dry
Elevation of Borehole mAOD Input volume of water c.8 litres
Groundwater Level 3.00 mBGL Test Zone 2.00 m

TEST CALCULATION Elapsed Elapsed Total Water Head H/Ho
(minutes) (seconds) seconds Depth (m) (metres)

0 0 0 0.500 2.500 1.000
Intake Factor (F) 1 0 60 0.520 2.480 0.992

2 0 120 0.520 2.480 0.992
F=                2 πL (i) 3 0 180 0.520 2.480 0.992

Loge [(L/D)+ √ {1+(L/D)2}] 4 0 240 0.530 2.470 0.988
5 0 300 0.530 2.470 0.988

(From BS 5930:2015 for standpipes) 10 0 600 0.530 2.470 0.988
20 0 1200 0.540 2.460 0.984

L=length of test zone 30 0 1800 0.540 2.460 0.984
D=diameter of standpipe 40 0 2400 0.550 2.450 0.980

50 0 3000 0.550 2.450 0.980
60 0 3600 0.550 2.450 0.980

Permeability (k)

k=         A       x Loge (H1/H2) (ii)
F(t2 - t1)

or

k=   A  (iii)
 FT

Where T is the Basic Time Lag Factor
corresponding to an H/Ho value of 0.37

L= 2.00 m
D= 0.050 m

L/D= 40.00

t1= 0 s

t2= 3600 s

H1= 2.50 m

H2= 2.45 m

A= 0.00196 m2

F= 2.8676 From (i)
T= s

k= 3.84253E-09 ms-1 From (ii)

 Remarks
Drainage Characteristics: POOR / PRACTICALLY IMPERVIOUS           
Permeability Classification: VERY LOW
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Geol Consultants Limited
VARIABLE HEAD (FALLING) PERMEABILITY TEST

SITE DETAILS:  Land at Hawthorne Farm, Hawthorne Place, Clitheroe         BOREHOLE:  BH06 at 3.00mBGL

Bottom of Borehole 2.00 mBGL Operator RS
Base of casing 1.00 mBGL Date 30/08/2019
Diameter of casing 50.00 mm Time 11.10
Height of casing 0.00 mAGL Weather Dry
Elevation of Borehole mAOD Input volume of water c.5 litres
Groundwater Level 2.00 mBGL Test Zone 1.00 m

TEST CALCULATION Elapsed Elapsed Total Water Head H/Ho
(minutes) (seconds) seconds Depth (m) (metres)

0 0 0 0.400 1.600 1.000
Intake Factor (F) 1 0 60 0.440 1.560 0.975

2 0 120 0.450 1.550 0.969
F=                2 πL (i) 3 0 180 0.460 1.540 0.963

Loge [(L/D)+ √ {1+(L/D)2}] 4 0 240 0.460 1.540 0.963
5 0 300 0.470 1.530 0.956

(From BS 5930:2015 for standpipes) 10 0 600 0.480 1.520 0.950
20 0 1200 0.490 1.510 0.944

L=length of test zone 30 0 1800 0.500 1.500 0.938
D=diameter of standpipe 40 0 2400 0.530 1.470 0.919

50 0 3000 0.550 1.450 0.906
60 0 3600 0.550 1.450 0.906

Permeability (k)

k=         A       x Loge (H1/H2) (ii)
F(t2 - t1)

or

k=   A  (iii)
 FT

Where T is the Basic Time Lag Factor
corresponding to an H/Ho value of 0.37

L= 1.00 m
D= 0.050 m

L/D= 20.00

t1= 0 s

t2= 3600 s

H1= 1.60 m

H2= 1.45 m

A= 0.00196 m2

F= 1.7030 From (i)
T= s

k= 3.15273E-08 ms-1 From (ii)

 Remarks
Drainage Characteristics: POOR
Permeability Classification: VERY LOW
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Geol Consultants Limited
VARIABLE HEAD (FALLING) PERMEABILITY TEST

SITE DETAILS:  Land at Hawthorne Farm, Hawthorne Place, Clitheroe         BOREHOLE:  BH15 at 2.72mBGL

Bottom of Borehole 2.72 mBGL Operator RS
Base of casing 0.72 mBGL Date 30/08/2019
Diameter of casing 50.00 mm Time 11.20
Height of casing 0.00 mAGL Weather Dry
Elevation of Borehole mAOD Input volume of water c.8 litres
Groundwater Level 2.72 mBGL Test Zone 2.00 m

TEST CALCULATION Elapsed Elapsed Total Water Head H/Ho
(minutes) (seconds) seconds Depth (m) (metres)

0 0 0 0.300 2.420 1.000
Intake Factor (F) 1 0 60 0.320 2.400 0.992

2 0 120 0.320 2.400 0.992
F=                2 πL (i) 3 0 180 0.320 2.400 0.992

Loge [(L/D)+ √ {1+(L/D)2}] 4 0 240 0.320 2.400 0.992
5 0 300 0.320 2.400 0.992

(From BS 5930:2015 for standpipes) 10 0 600 0.330 2.390 0.988
20 0 1200 0.330 2.390 0.988

L=length of test zone 30 0 1800 0.340 2.380 0.983
D=diameter of standpipe 40 0 2400 0.340 2.380 0.983

50 0 3000 0.350 2.370 0.979
60 0 3600 0.350 2.370 0.979

Permeability (k)

k=         A       x Loge (H1/H2) (ii)
F(t2 - t1)

or

k=   A  (iii)
 FT

Where T is the Basic Time Lag Factor
corresponding to an H/Ho value of 0.37

L= 2.00 m
D= 0.050 m

L/D= 40.00

t1= 0 s

t2= 3600 s

H1= 2.42 m

H2= 2.37 m

A= 0.00196 m2

F= 2.8676 From (i)
T= s

k= 3.97089E-09 ms-1 From (ii)

 Remarks
Drainage Characteristics: POOR / PRACTICALLY IMPERVIOUS           
Permeability Classification: VERY LOW
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