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Land South of Clitheroe:
Scoping Report for Environmental Impact
Assessment

1. Introduction

AMEC Environment & Infrastructure UK Ltd (AMEC) has been instructed by Steven Abbott
Associates LLP (SAA), on behalf of the Trustees of the Standen Estate, to prepare a Scoping
Report to suppott any future planning application for a predominantly residential development,
but also providing space for business uses (Class Bl), a primary school, open space and
infrastructure on land to the south of Clitheroe, in the Ribble Valley

Our client has endorsed SAA’s view that the nature of the development means that an
Environmental Impact Assessment (EIA) would be beneficial to assist with the consideration of
a future planning application. The results of the EIA would be presented in an Environmental
Statement (ES).

This report presents a request to Ribble Valley Borough Council for a ‘scoping opinion’ under
Regulation 10 the Town and Country Planning (Environmental Impact Assessment) Regulations
2011 hereinafter referred to as the EIA Regulations The report identifies the potential
significant effects of the development that need to be considered in depth as part of the EIA and
the proposed scope of the assessment in relation to these effects (insofar as this scope can be
determined at this early stage in the EIA process). It is hoped that this information will provide
a basis for agreement to be reached over the approach to be taken in preparing the ES.

1.1 Purpose of the Report

The ES is required to describe the likely significant environmental effects of the proposed
development and evaluate their significance using clearly defined criteria. The findings are then
available to assist decision-makers in determining the planning application and drafting the
planning conditions, However, before the ES is produced, the EIA must fulfil other important
purposes, notably: '

» At the outset, it should consider the reasons for the development and any
alternatives considered;

+ It should identify opportunities to modify the design of the scheme to:

- avoid or reduce adverse effects, with a focus on those effects that are likely to
be significant;

- increase the environmental benefits through environmental enhancements;

© AMEC Environment & Infrastmicture UK Limited
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*  Where significant adverse effects are unavoidable, consideration should be given to
the opportunities to implement measures that will, at least in part, compensate for
the effects.

EIA is an iterative “process’ that is used to help refine a scheme, with the objectives of reducing
any adverse environmental effects that could be caused by the development and increasing its
positive effects. At stages in the process, mitigation and enhancement opportunities may be
identified as defined by Box 1.1. .

Box 1.1 Definitions of Mitigation and Enhancement

Mitigation

Mitigation may comprise.
e  Avoidance: Measures taken to avoid adverse effects.
. Reduction: Measures taken to reduce adverse effects.

+  Compensation: Measures taken to offseticompensate for significant adverse effects. These usually take the form
of attempting to replace what will be lost

Enhancement

The genuine enhancement of environmental interests, unrelated to any avoidance, reduction or compensation, is not
considered fo be mitigation However, it will still be relevant to the ES if it is proposed as part of the development.

1.2 The Applicant

The applicants are the Trustees of the Standen Estate.

© AMEC Environment & Infrastructure UK Limited
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2. The Proposed Development

2.1 Location

The location of the proposed development is shown on Figure 1. It is centred on National Grid
Reference (NGR) SD374850 440689. The site was included within the Ribble Valley Borough
Council (RVBC) document Core Strategy — Generation of Alternative Development Strategy
Options (June 2011) as ‘Option D”.

The site is bordered to the north by the southern outskirts of Clitheroe, to the east by Pendle
Road, to the south by the Worston Old Road minor road and Pendleton Brook, a small tributary
of the River Ribble, and to the west by Littlemoor. The A671 and A59 lie beyond the western
and southern boundaries respectively.

The site occupies an area of approximately (~) 51.3 hectares (ha) of agricultural land
predominantly used for grazing and mowing purposes separated into a number of medium to
large sized fields bound by hedgerows with individual hedgerow trees. Iwo public rights of
way (PRoW) cross the site, towards the western and eastern boundaries respectively, and
Ordnance Survey maps show the course of a Roman Road traverses the western part of the site
in a northeast-southwest direction. Drainage ditches border the site to the north, and a wood
surrounds Standen Hall to the south.

2.2 The Development Proposals

The RVBC Core Strategy Consultation document sets out the following key statement with
respect to housing provision in the Borough:

‘KLY STATEMENT: HOUSING PROVISION

Land for residential development will be made available for an average annual
completion rate of at least 161 dwellings per year in accordance with baseline
information.

The Council will identify through the Strategic Housing Land Availability
Study, sites for residential development that ave deliverable over a five-year
period By veference to the housing land monitoring report and where
appropriate Strategic Housing Land Availability Assessments, the Council will
endeavour to ensure housing land is identified for the full 15 year period and
beyond.”

As noted in Section 2.1, the site of the proposed development was included as an ‘Alternative
Option’ for development in the Core Strategy — Generation of Alternative Development Strategy
Options document for the provision of housing and other economic development within the
Borough. The proposed development would predominantly comprise residential properties,
with some business uses also proposed towards the northeastern part of the site It is also
proposed to include public open space and amenity areas, as well as land for a primary school if

© AMEC Environment & Infrastructure UK T imited
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required, within the site. Whilst the site layout has yet to be finalised, a preliminary mastetplan
has been produced (see Appendix A) which shows the potential layout of the development.

The site has good potential access to the transport network. A new access would be created on
to Pendle Road to the northeast, which has direct access on to the A59 within a short distance to
the south. This access on to the A59 would be improved as part of the development with details
to be agreed with the local Highways Authority. A further new aceess point would be created to
the northwest of the development on to Littlemoor, which has a direct link on to the A671

{(Whalley Road)

The development has the potential to provide benefits to the local area through the generation of
skilled employment, together with the wider economic gain through the need for local products
and services throughout the construction phase. The proposals for business development as part
of the scheme would provide new job opportunities within the area. The new housing proposals
would provide a significant proportion of the housing need identified in the RVBC Core
Strategy documents, as well as a high quality development for new residents.

When submitted, the planning application would also include an outline of the contents of the
waste management plan for the site following its regeneration.

2.2.1 Alternatives

"The ES will describe the alternatives to the proposed development considered by the applicant
as well as the alternative options for the site design that have been considered

© AMEC Environment & Infrastmicture UK Limited
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3. Approach to the EIA

3.1 Legislative Requirements

Annex C to Circular 2/1999 summatises the information to be included in an ES based on
Schedule 4 of the EIA Regulations. In shoit, the information comprises:

* A description of the development;
* An outline of the main alternatives to the development;

= A description of the aspects of the environment likely to be significantly affected
by the development;

+ A description of the measures to prevent, reduce and where possible offset, any
significant adverse effects on the environment.

Information will be collated by technical area ensuring a comprehensive assessment of the
potentially significant effects

3.2 Assessment Approach

At this stage and subject to changes in policy and best practice it is envisaged that an ETA would
consider and set out the following:

* Intreduction;

* Context: This provides a ‘pen-picture’ of the relevance of each environmental
topic and includes details of the terminology and technical and planning context
relevant to technical discipline;

* Assessment Approach: This summarises the data gathering and survey work that
was undertaken to inform the proposed scope of the EIA;

» Baseline Conditiens: This provides a detailed description of the receptors and
draws conclusions in respect of their sensitivity or value based on the evaluation of
relevant criteria;

* Proposed Mitigation: This section deals primarily with the ways in which the
scheme design has been modified to avoid or reduce the effects that could
potentially be significant during the key phases of the development. Measures
designed to compensate for or offset likely significant effects are also provided;

» Assessment of Effects: The results of the detailed assessment are described in this
section and are related to each of the receptors. It therefore takes account of the
sensitivity (or value) attributed to a particular receptor and relates to it the
predicted magnitude of environmental change from the various development-
related activities Information about the effects of all the environmental changes is

© AMEC Environment & Infrastructure UK Limited
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then drawn together and a conclusion reached about the overall effect, as to
whether it is “significant” or “not significant”;

« Conclusiens: This concludes the overall findings of the assessment in respect of
the environmental topic or specific receptors This is demonstrated in tabular form
and summarises the predicted effects in relation to each receptor. It therefore
provides a useful checking device to the findings of the preceding detailed
assessments, which has determined whether the effects are “significant” or “not
significant” as defined by the EIA Regulations.

3.3 Technical Scope

The technical scope of the EIA will be reviewed throughout the project development stage and
will be informed by the responses to this scoping teport. Should changes in scope occur then
these will be discussed and agreed with consultees. It is not the intention to reissue this scoping
report but instead o report on any changes in the main body of the ES.

© AMEC Env.ironment & Infrastructure UK Limited
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4. Policy and Legislation

4.1 National Planning Policy

The ES will include a review of key policies (national, regional and local), that will need to be
addressed as part of the EIA. The focus will be on those policies that may influence the
assessment of effects and the weight given to land-use designations. The review of national
planning policy will focus on the following:

+ Planning Policy Statement ! (PPS 1) Delivering Sustainable Development (2005);
* Planning Policy Guidance Note 2 (PPG 2) Green Belts (1995);
* PPS 3 Housing (2006 and as subsequently amended);

« PPS 4 Planning for Sustainable Growth (2010 and subsequent related Ministerial
Statements and letters);

« PPS 5 Planning for the Historic Environment (2010);

» PPS 7 Sustainable Development in Rural Areas (2004);

» PPS 9 Biodiversity and Geological Conservation (2003),

« PPS 11 Regional Spatial Strategies (2004);

* PPG 13 Transport (2001);

« PPG17 Planning for Open Space, Sport and Recreation (2002);
* PPS 23 Planning and Pollution Control (2004);

* PPG 24 Planning and Noise (1994);

+ PPS 25 Development and Flood Risk (2006)

41.1 National Planning Policy Framework

On 25 July 2011 the UK Government published its draft National Planning Policy Framework
(NPPF) for England which will replace all curtent Planning Policy Statements and Guidance
Notes. Once adopted, local planning authorities will need to ensure that planning decisions are
made in accordance with this overriding national planning policy guidance. The draft is open
for consultation until 17 October 2011 and is expected to be in place by the end of 2011.

4.2 Regional Policy

In addition to the national planning policy framework, it will also be important to undertake a
thorough review of existing regional planning policy

© AMEC Environment & Infrastructure UK Limited
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Currently the Regional Spatial Strategy (RSS) for the North West of England forms part of the
Development Plan. The RSS was first published in September 2008 and set out the planning
strategy for the North West region up to 2021.

All regional planning guidance documents were revoked by the Secretary of State for
Communities and Local Government with immediate effect on 06 July 2010. This decision was
however later quashed in the High Court, and therefore the RSS currently remains as part of the

development plan

4.3 Strategic and Local Policy

The strategic and local planning policy framework is provided by the following:

Adopted Plans
+ The Ribble Valley Districtwide Local Plan (1998);

 Joint Lancashire Structure Plan - Supplementary Planning Guidance: Access and
Parking (2006);

«+ Joint Lancashire Structure Plan - Supplementary Planning Guidance: Landscape
and Heritage (2006).

When the RSS was adopted on 30 September 2008, the Joint Lancashire Structure Plan ceased
to be part of the Development Plan, with the exception of Policy 29 Sites for Gypsy and
Traveller Families (of no relevance to the proposed development), and the two SPGs noted

above

Key environmental policies from the Local Plan that were saved as part of the Local
Development Framework (LDF) process (discussed further following Table 4 1) that will be of
relevance are set out in Table 4 1. It should be noted that this is not intended to be a definitive
list of all the policies that will need to be considered. Rather, it seeks to highlight the most
relevant policy considerations for the EIA.

© AMEC Environment & Infrastructure UK Limited
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Table 4.1 Summary of Relevant Development Plan Environmental Policies

Policy Ref. Summary of Policy Provisions

Ribble Valley Districtwide l.ocal Plan

Policy ENV1 Area of Qutstanding The landscape and character of the Forest of Bowland Area of Qutstanding

Natural Beauty Natural Beauty will be protected, conserved and enhanced. In addition
development will also need to contribute to the conservation of the natural
beauty of the area. The environmental effects of proposals will be 2 major
consideration and the desfgn, materials, scale, massing and landscaping of
development will be important factors in deciding planning applications (see
Policy G1).

Policy ENV2 Forest of Bowland The landscape and character of those areas immediately adjacent to the Forest
of Bowland Area of Qutstanding Natural Beauty will be protected, conserved
and wherever possible enhanced . The environmental effects of proposals wilt
be a major consideration and the design, materials, scale, massing and
landscaping of development wilf be important factors in deciding planning
applications {see Palicy G1}.

Palicy ENV3 Open Countryside In the open countryside outside the AONB and areas immediately adjacent to it,
development will be required to be in keeping with the character of the
landscape area and should reflect local vernacular, scale, style, features and
building materials. Proposals to conserve, renew and enhance landscape
features, will be permitted, providing regard has been given for the
characteristic landscape features of the area.

Policies ENV6 Agricuftural Land The Borough Council will safeguard the best and maost versatile agricultural fand
(as classified by the Ministry of Agricufture) uniess it can be shown that the
need for development overrides agricultural considerations.

Policy ENV7 Species Protection Development proposals which would have an adverse efiect on wildlife species
protected by iaw will not be granted planning permission, unless arangements
¢an be made through planning conditions or agreéments to secure the
protection of the species

Policy ENV8 Sites of Special Development proposals likely to adversely affect the nature conservation of

Scientific /nterest Sites of Special Scientific Interest will not be permitted unless it can be
demonstrated that other material considerations outweigh the special interest of
the site

Policy ENVS Other Important Wildiife  Development proposals within or adjacent to a County Biological Heritage Site

Sites or other site of local nature conservation importance identified on the proposals
map will be permitted provided the development would not significantly harm
the features.

Policy ENV10 Nafure Conservation Where permission is granted for development affecting the nature conservation
value of sites, including those referred to in Policies ENV8 and ENVE,
conditions may be imposed or agreements sought;

(a) to avoid damage to wildlife habitats or physical features of the nature
conservation interest;

{b) to secure the retention or enhancement of wildlife habitats; and

(c) in appropriate cases, to require the re-creation of habitats once the
development has ceased.

© AMEC Environment & Infrastructure UK Limited
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Table 4.1 (continued) Summary of Relevant Development Plan Environmental Policies

Policy Ref. Summary of Policy Provisions

Ribble Valley Districtwide Local Plan

Policy ENV13 Landscape Protection  The Borough Council will refuse development proposals which harm important
landscape features inciuding traditional stone walls, ponds, characteristic herb
rich meadows and pastures, woodlands, copses, hedgerows and individual
trees other than in exceptional circumstances where satisfactory works of
mitigation or enhancement would be achieved, including rebuilding, replanting
and landscape management.

Policy ENV14 Archaeological and In considering development proposals, the Borough Council will apply a

Historic Heritage presumption in favour of the preservation of ancient monuments and other
nationally important archaeological remains and their settings. The case for
preservation of archaeological remains will be assessed having regard to the
intrinsic importance of the remains which will be weighed against the need for
the proposed development.

As well as the Environmental policies outlined in Table 4.1, the following policies will also be
of relevance to the EIA:

» Policy G1 (General): Development Control;

» Policy G2: Wilpshire, Clitheroe, Billington, Longridge and Whalley;
+ Policy G6: Essential Open Space;

+ Policy G11: Crime Prevention;

» Policy H2 (Housing): Dwellings in the Open Countryside;

+ Policy H19: Housing Needs — Large Sites in Main Settlements;

+ Policy EMP7 (Employment): Extensions/ Expansions Within the Main Settlement;
» Policy RT1 (Recreation and Transport): General Policy;

» Policy RT8: Open Space;

» Policies RT18 and R119: Footpaths and Bridleways;

+ Policy T1 (Transport): Development Proposals; and

» Policy T7: Parking Provision

Under the Planning and Compulsory Purchase Act 2004, RVBC is required to prepare a
portfolio of new Local Development Documents (LDDs) which together will form the Local
Development Framework (LDF) This will ultimately replace the extant Local Plan. Whilst not
all of the LDF documents may have been adopted when a planning application is submitted, it is
recognised that a number of relevant diaft documents will be available In this context,
cognisance will be taken of the following as well as their supporting technical evidence base:

+ Affordable Housing — Memorandum of Understanding; 2008;

© AMEC Environment & Infrastructure UK Limited
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* RVBC Local Development Framework: Settlement Hierarchy, December 2008,

= RVBC Local Development Framework: Core Strategy — Draft for Consultation;
August 2010;

*+ RVBC Local Development Framework: Statement of Community Involvement,
December 2010;

* RVBC Local Development Framework: Core Strategy — Generation of Alternative
Development Strategy Options; June 2011,

«  Addressing Housing Needs in Ribble Valley (draft); June 2011; and

»  Development Management Policies and Key Statements — Consultation Repori,
June 2011

This Scoping Report now considers the technical content of the EIA.

© AMEC Environment & Tofrastructure UK Timited
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5. Proposed Scope of the Technical
Assessments

5.1 Introduction

The aim of this section is to clearly set out the proposed scope of the technical assessments in
the ES and the likely environmental effects that have the potential to be significant as a result of
the proposed development. The Trustees of the Standen Estate encourage consultees to provide
comment on the scope, whether those comments are in agreement or are recommending
additional items to be covered.

5.2 Land Quality

5.2.1 Baseline Conditions

As discussed in Section 2 1, cuwirent land use on the site consists of agricultural land. The
prevailing planning policy relating to development on agricultural land at a national level is
provided by PPS 7 ‘Sustainable Development in Rural Areas’ (2004) Paragraph 27 provides
specific guidance setting out the Government’s recognition of the importance and varied roles
of agriculture to the maintenance and management of the countryside and valued landscapes

Paragraph 28 of PPS7 makes reference to the Agricultural Land Classification system and
specifically advises that the presence of the best and most versatile (BMV) land (Grades 1-3a)
should be taken into account when determining planning applications. It further adds that, if
undeveloped agricultural land needs to be developed, any adverse effects on the environment
should be minimised. Policy ENV6 of the RVBC Local Plan states that BMV agricultural land
will be protected unless it can be shown that the need for development overrides agricultural

considerations.

A review of the Provisional Agricultural Land Classification (ALC) mapping' shows the site as
being Grade 3 land, defined as “good to moderate quality agricultural land Land with
moderate limitations which affect the choice of crops, timing and type of cultivation, harvesting
or the level of vield Where more demanding crops are grown yields are generally lower or
more variable than on land in Grades 1 and 2.”

An initial review of online historic maps® for the site of the proposed development suggests that
the area has remained free of built development since at least 1847, with the site being shown as
open fields until the present day. It is therefore considered unlikely that there is any heavy
contamination of the soils within the area proposed for development.

! Ministry of Agriculture Fisheries and Food  Provisional Agricultural Land Classification. Available at
www magic gov uk

? www.old-maps.co.uk

© AMEC Environment & Infrastructure UK Limited
5 October 2011
HAProjects\29421 Standen, Clitheroe\Docs\EIA Scoping\n08il




Technical Note
13

5.2.2 Assessment Scope
The assessment of effects on Land Quality within the ES will comprise the following:

« A desk based assessment using ALC maps and data, soils maps and data and any
detailed ALC surveys have been undertaken for the area;

» An assessment of the development taking place, particularly the amounts of land at
the different giades being lost permanently or temporarily, their locations and
extent and the loss of valuable top soils;

. An assessment as to whether potential effects on BMV agricultural land are
significant

Given that evidence available from online sources suggests there has been no built development

at the site since at least 1847, it is considered unlikely that the land has been used for any

purposes other than agricultural practices, and it is therefore proposed to scope out an
assessment of contaminated land from the EIA.

5.3 The Water Environment

5.3.1 Baseline Conditions

The site encompasses a number of drainage ditches which discharge into the Pendleton Brook
along the southern boundary of the site, which in turn discharges into the River Ribble ~ 1.8 km
to the west.

According to the Environment Agency Flood Zone maps’ the site is not within an area at risk
from fluvial or tidal/coastal flooding. The website also notes that the bedrock underlying the
site is classified as a Secondary ‘A’ aquifer’. There are no Groundwater Source Protection
Zones within or adjacent the proposed site boundary.

5.3.2 Assessment Scope

This assessment of effects on the hydrology of the site and the surrounding area will be based
on data collated from a desktop data review, including RVBC’s Strategic Flood Risk
Assessment, and a visit to the site.

The assessment method will be a qualitative risk assessment based on the probability of an
impact occurring and the predicted magnitude of the impact. This approach provides a
mechanism for identifying arcas where mitigation measures are required and to identify the
most appropriate measures to alleviate the risk presented by the development

The development has the potential to affect water quality through the spillage or release of
chemicals such as fuels or oils in the construction phase or through the release of sediment
entrained run-off into the local surface water network in the construction phase. To ensure the
protection of the water environment the development would incorporate measures based on

3 www environment-agency gov uk

4 Defined as “.. permeable layers capable of supporting water supplics at a local rather than strategic scale, and in
some cases forming an important source of base flow to rivers”

© AMEC Environment & Infrastructure UK Limited
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appropriate legislation and guidance (e.g. Environment Agency Pollution Prevention Guidelines
and CIRIA best practise documentation). This would include the incorporation of measures
such as pollution incidence response planning, and the maintenance and refuelling of machinery
on arcas of hardstanding during the construction phase. The development of mitigation
measures will also include an assessment of the risk of contaminants permeating into any
perched groundwaters or the Secondary Aquifer beneath the site. When assessing the drainage
requirements for the site, care will be taken to ensure that any existing contaminants in this area
will not be mobilised by, for example, the use of infiltration based drainage which could affect
the aquifer.

Although the EA flood maps indicate the site is not at risk of fluvial o1 coastal flooding, given
that the site is greater than 1 ha in size a mandatory Flood Risk Assessment (FRA), which will
incorporate a Drainage Impact Assessment, will be undertaken as per the requirements of
Planning Policy Statement 25 Development and Flood Risk. This assessment is likely to focus
primarily on drainage impacts and would assess the potential for development on the site to
increase flood risk within the development area, or in adjacent areas, and the scope of any
mitigation measures needed to remove this risk. This could include the incorporation of
attenuation areas to allow for the controlied release of water in storm events or the use of
Sustainable Drainage Systems (SuDS) techniques to slow run-off or encourage infiltration. The
incorporation of SuDS as part of the scheme would also help to remove any sediments from site
run-off.

The incorporation of standard mitigation measures should be sufficient to ensure that there is no
significant effect on water quality, however, the effects associated with the construction and
opetation of the development on the quantity of site 1un-off and water quality will be assessed
This detailed assessment will involve collection of baseline information on licensed abstractions
and discharges; groundwater levels and gradients (if appropriate); surface water flows; water
supply; and diainage and foul water services

As part of the assessment, the relevant bedies including the Environment Agency would be
consulted as appropriate. United Utilities will also be consulted with regards to capacity in the
local sewer network, and to gather any information on incidences of sewer flooding. This
would inform the baseline and would enable the key water 1eceptors to be confirmed.

A conceptual drainage strategy would also be developed as part of the FRA.

5.4  Air Quality

5.4.1 Baseline Conditions

A provisional review of baseline air quality has shown that the proposed development site is not
located within an Air Quality Management Area (AQMA), although air quality monitoring
along a section of Whalley Road in Clitheroe has shown 1egular exceedences of the annual
mean NO; air quality objective in the past three years.

The background mapped concentrations for the I km” covering the site are given in Table 51,
Where data are unavailable for the year considered, the concentrations have been predicted from
the nearest year based on the methodology set out in Local Air Quality Management technical
guidance (DEFRA, 2009).

© AMEC Environment & Infrastructure UK Limited
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Table 5.1 Estimated Mapped Background Concentrations

Year PM,o Annual Mean (ug ma) NO: Annual Mean (pg m?)
2009 -11.0 97
2010 107 20
2011 106 87

Source: hitp:/lagm defra.gov.uk/

The DEFRA website has made available estimates of background poliution concentrations on a 1km? grid
for the UK for seven of the main pollutants, with a 2001 base year. For NO2 and PM10 an updated
version is available with a 2008 base year.

54.2 Assessment Scope

A quantitative assessment of the air quality effects resulting from the proposed development
will be undertaken (both during the construction and operational phases). This assessment will
address the extent to which the proposed development complies (or otherwise) with the
requirements of the relevant ait quality guidance and legislation. The air quality assessment
will be informed by a review of the National Air Quality Archive (now on the DEFRA website)
and published air quality data and reports for the RVBC area

Particulate (PM,o) and oxides of nitrogen (NO,) emissions will be assessed on the basis of
accepted methodologics (Highways Agency Design Manual for Roads and Bridges (DMRB))
during the operational phase, and the assessment will consider the risk of a significant increase
in NO,, PM,; and PM; 5 concentrations against the Air Quality Objectives (AQOs). PMj, levels
in relation to any earthworks operations during the construction phase of the proposed
operations will, however, be addressed as part of a separate dust assessment (see below)

An assessment of the potential impacts of road traffic emissions will be undertaken through the
application of the Design Manual for Roads and Bridges (DMRB). The model will predict air
quality impacts of NO, and PM,, from motor vehicles on the surrounding road netwotk as a
result of the development, at specific receptors such as fagades of residential properties in the
study area. This is likely to be the existing residential receptors within 200 m of Pendle Road
and Littlemoor on the southern outskirts of Clitheroe and would also include a consideration of
whether traffic from the development will have an effect on the potential AQMA on Whalley
Road Some of the new residential properties which form part of the development may be
located within 200 m of these roads. The effect of traffic emissions on air quality at these new
receptors may need to be considered in the context of introducing new receptors to potentially
poor air quality There are no designated ecological sites within 200 m of the roads in the study
area; therefore, the effect of the emissions from traffic associated with the development at
designated ecological teceptors, ar¢ not considered in the assessment. To enable local
verification of the DMRB modelling, a statistical comparison will be made between modelled
concentrations and local continuous monjtoring data and diffusion tubes sited in suitable
locations, where these data are available.

Dust arising from construction activities has the potential to cause nuisance by deposition on
surfaces such as cars, windows or laundry, This can be short-term {over period of howrs ot
days) or long term accumulation (over a period of months). The extent to which dust nuisance
will occur is difficult to assess quantitatively because this depends on the locations of sensitive
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receptors and the work being undertaken. When considering the effects of dust nuisance it is
usual to identify receptors within 100 m of the site boundary. At present there are a very small
number of properties within 100 m of the site boundary However the phasing of the
construction of the site could result in eatlier phases of the construction which are built and
occupied being affected by nuisance dust from later phases of construction. A qualitative risk-
based assessment of the dust effects resulting from construction operations at the site will be
carried out, together with identification of best practice dust minimisation techniques.

The National Air Quality Archive and RVBC Air Quality Review and Assessment reports will
provide some useful information on existing background air quality in the area, although dust
would not be covered in any detail. The reported levels of fine particulate matter (PMo) can be
used to infer an ambient level of dust. It is therefore not considered necessary to undertake
background dust monitoring around the site, since such data is not considered to be particularly
informative to this assessment,

There is no presciibed way to assess the significance of a change in air quality resulting from a
new development. Environmental Protection UK (EPUK) has published technical guidance
(Development Control Planning for Air Quality (2010 Update)) on dealing with air quality
concerns within the development control process, which suggests how this can be addressed.
This guidance classifies the magnitude of change using a number of descriptors (large, medium,
small, and imperceptible). These descriptors are then applied to determine the relevant
significance of the change in air quality

Consideration will also be given to potential odour effects on new residents arising from the
Wastewater Treatment Works and landfill site upwind of the proposed development site to the
southwest off Henthorn Road.

5.5 Noise

5.5.1 Baseline Conditions

The site is located adjacent to a number of existing noise sources. The current noise climate in
the vicinity of the site is likely to be dominated by transportation related noise sources including
primarily the A59 but also the A671 Whalley Road. The Blackburn to Settle railway line is also
located within ~ 750 m to the west of the site and is likely to be a further periodic source of
noise in the swrrounding area.

5.5.2 Assessment Scope

In order to assess the potential noise effects upon the development, and to determine current,
baseline noise levels, it is proposed to undertake noise monitoring at key locations on and
surrounding the proposed development site. These may include residential properties,
Ribblesdale School on Queens Road, and the Dent Plant Hire Depot, Whalley Road.
Measurement of existing noise levels due to road and rail traffic would be undertaken at a
minimaum of six locations around the boundary of the site, and at positions approximating the
nearest proposed dwellings to the boundary. It is proposed that spot measurements are also
taken adjacent to industrial/ commercial properties deemed to be significant sources of noise.

Noise levels would be monitored using a series of Rion NL-31 class 1 integrating sound level
meters (SLMs), housed in environmental protection apparatus. Noise levels would be logged

© AMEC Envirenment & Infrastructure UK Limited
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continuously, using 5 mimute logging perieds, and would include, as a minimum, recording of
the LAeq, LAmax, LA10 and LA90 parameters. All measurements would be undertaken, where
possible, in compliance with the requirements of BS 7445 1:2003 Description and Measurement
of Environmental Noise - Part 1 Basic Quantities and Procedures, ie. with microphones in
free field conditions, mounied to & minimum height of 1.2 m.

Noise predictions for both the construction and operational phases of the proposed development
would also be undertaken in accordance with current Government guidance (British Standard
BS5228-1:2009: Code of Practice for Noise and Vibration Control on Construction and Open
Sites, Part 1+ Noise, 1S09613-1:1993° and ISO 9613-2:1996°). Other guidance of relevance to
this assessment includes ‘The Calculation of Road Traffic Noise’ (CRIN) and ‘The Calculation
of Railway Noise’ (CRN).

The noise assessment will study potential noise effects on future site occupants and existing
sensitive receptors in the vicinity of the site during both the construction and operational phases
of the development. The site suitability assessments will focus on the development of the site
for residential and commercial uses.

Site suitability for residential development will be assessed in accordance with PPG 24
Planning and Noise (1994), which defines Noise Exposure Categories (NECs) for sites
proposed for residential development The assessment of internal and extemal noise levels will
be undertaken to check compliance with the World Health Organisation (WHO) guidance:
Guidelines for Community Noise (1999) for gardens and open spaces, and the British Standard
BS 8233:1999 An assessment in accordance with BS4142:1997 will be undertaken if industrial
noise was found to be prevalent across the site Site suitability for commercial use will be
assessed in accordance with BREEAM standards and guidance presented within B$8233:1999

The effect of the development on existing receptors during the construction phase will be
assessed in accordance with guidance defined within BS5228:2009. Road traffic noise impacts
during both construction and operational phases would be assessed with the use of guidance as
set out in Volume 11 of the Highways Agency publication Design Manual for Roads and

Bridges (2008)

5.6 Ecology

5.6.1 Baseline Conditions
There are six Sites of Special Scientific Interest (SSSIs) within approximately 5 km of the site:

» Light Clough;

+ Little Mearley Clough;

+ Coplow Quarry;

+ Salthill & Bellman Park Quarries;

5 [SO9613-1:1993 ‘Acoustics — attenuation of sound during propagation outdoors Part 1: Calculation of the
absorption of sound by the atmosphere ’

6 1S09613-2:1996 ‘Acoustics — attenuation of sound during propagation outdoors. Part 2: General method of
calculation ’

© AMEC Environment & Infrastructure UK Limited
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« Clitheroe Knoll Reefs;
* Hodder River Section.

Of the above, only Salthill & Bellman Park Quarries SSSI is within 2 km of the site of the
proposed development (~ 1.3 km to the north). There are internationally designated areas -
Special Areas of Conservation (SACs) or Special Protection Areas (SPAs) - within 10 km of the
proposed development.

The Forest of Bowland Important Bird Area (IBA) is located within ~ 1 km to the southwest of
the site. An IBA is an area recognized as being globally impoztant habitat for the conservation
of bird populations. The Forest Of Bowland forms a western outlier to the Pennines, with
gentle slopes and level ground on ridges. Fast-flowing streams drain an extensive area of
upland moorland and blanket mire, and Common bracken Pteridium agilinum may dominate on
lower ground The IBA suppotts a range of breeding upland birds, and is a breeding stronghold
of Hen Harrier Circus cyaneus.

The site of proposed development is not located within any statutorily or non-statutorily
designated site of nature conservation value. A non-statutory site, Barrow Clough Wood
County Biological Heritage Site (CBI), is located ~ 830 m southwest of the site, beyond the
A671 Further CBIs within 2 km of the proposed development include:

» The River Ribble;

« (litheroe Castle Knoll;

* Primrose Lodge;

« Salthill Quarry;

* Bellman Park Quarry;

» Coplow Quatry, Pimlico Road Grasslands.

A Phase 1 Habitat Swrvey undertaken by ERAP Ltd’ has confirmed that the 13 fields within the
site of proposed development are colonised by improved grassland (MG7 community of the
National Vegetation Classification (NVC)); this community is of no botanical interest. One
field adjacent to Pendleton Brook has received a less intensive agricultural improvement and is
representative of a semi-improved (MG6 community) grassland (southwestern corner of the

site).

The more steeply sloping ground towards the brook supports local patches of grassland
characteristic of a calcareous grassland; these grassland patches are of local interest but are on
steeply sloping ground close to the brook and will not be affected by the proposed development

All fields are bounded by hedgerows with mature hedgerow trees. Of 19 hedgerows seven are
assessed to be ‘important’ in accord with the Hedgerows Regulations 1997 Hedgerows are
classed as a UK BAP Priority Habitat and are therefore a material consideration in connection

with the proposed development

701 March, 19 May and 03 June 2011.
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5.6.2 Assessment Scope

The ecological assessment component of the EIA will be undertaken in accordance with good
practice guidance (JEEM 2006° and IEA 19957} and will be informed by the following:

« A desk study to collate/ review details of protected and notable habitats and species
and designated sites that are known to occur, or have previously been recorded,
within the site and surrounding areas;

« An extended Phase 1 Habitat survey of the site, based on the standard survey
methodology (INCC 2007'%)

The results of the Phase 1 survey will determine the need for further protected species surveys at
the site.

At this stage it is anticipated that the assessment would primarily focus on the potential effects
summarised below:

- Effects of the proposed development (including from construction and operation)
on locally-designated, non-statutory sites situated within 2 km of the site;

+ Effects of the proposed development on Salthill & Bellman Park Quarries SSSI;

« Effects of the proposed development on any habitats of notable nature conservation
value within the site including any UK Biodiversity Action Plan (BAP) Priority
Habitats/Habitats of Principal Importance;

« Effects of the proposed development on any populations of species of notable
nature conservation value within the site including pmtected species and UK BAP
Priority Species/Species of Principal Importance;

« Potential cumulative effects from other nearby developments.

The results of the ecological surveys will inform the Masterplan to ensure, whete possible, a
significant adverse effect is avoided. The assessment will also include a consideration of all
alternatives to avoid or reduce adverse effects on features of ecological interest and increase

opportunities for ecological enhancement.

Opportunities for ecological enhancement by protection and conservation of existing features,
sympathetic Mastelp]an design, habitat creation and habitat management will be explored and
discussed with the aim to ensuring the proposals will deliver biodiversity gain, in accord with
the key principles of PPS%

% Institute of Ecology and Environmental Management (2006). Guidelines for Ecological Impact Assessment in the
United Kingdom (version 7 July 2006) http://www ieem.org uk/ecia/index html

% Institute of Environmental Assessment (1995} Institute of Environmental Assessment. Guidelines for Baseline
Ecological Assessment, E & FN Spon, London.

0 INCC (2007). Handbook for Phase 1 Habitar Survey: A Technigue for Envnorzmema[ Audit, revised reprint 2003,
reprinted 2007 ISBN 0 86139 636 7.
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5.7 Traffic and Transport

The traffic assessment will be undertaken by Royal Haskoning Ltd and will be provided in the
form of a Transport Assessment (TA) to be appended to the ES Data from the TA will be
utilised within the main body of the ES, particularly the air quality and noise sections

5.7.1 Baseline Conditions

The site is located adjacent to the west of the A59 which provides a link towards Skipton,
Harrogate and the A1(M) to the northeast, and Preston and the M6 to the southwest. The A671
which runs north-south to the west of the proposed development provides access to Burnley,
Accrington and the M65 to the south. Direct access from the proposed development to
Clitheroe town centre will be provided by Pendle Road and Whalley Road (A671) to the east
and west respectively; the latter incorporates the Lancashire Cycleway. The proposed
development area is within 2 km of Clitheroe train station.

5.7.2 Transport Assessment

The Department for Transport (DIT) Guidance on Transport Assessment (GTA) document
provides the necessary scope and guidance on when a TA is required in support of a proposed
development in England. In the case of a residential development, the GTA document states
that a TA is required for a development of more than 80 units. Given the size of the proposed
development is has been assumed that a TA is required to support the planning application for
this site.

The TA produced for the site will be in accordance with the procedures set out in the GTA
document and discussions will be held with the Highways Authority with regard to key aspecis
of the methodology and the precise scope of the TA

5.8 Cultural Heritage

58.1 Baseline Conditions

There are no designated heritage assets within the site or within 500 m of the site boundary.
The nearest scheduled monument is a standing cross at Clitheroe Castle (SM 27747), which is
also a Grade II Listed Registered Park and Garden.

There are 114 listed buildings within the parish of Clitheroe, 111 of which are Grade II listed,
one Grade IT* listed and one, Clitheroe Castle, Grade I listed. The nearest listed buildings to the
proposed development are the Grade II* listed Standen Hall and Grade II listed Old Bothy
immediately to the south of the site, the latter situated at Higher Standen; and a terrace of small
18™ or early 19" Century houses plus Little Moor House on Littlemoor immediately north of the
site, all of which are Grade 11 Listed and form a group of features''.

It is also noted that the course of a Roman Road runs northeast-southeast through the western
section of the site of the propesed development.

" hitp:/fwww britishiistedbuildings co uk/england/lancashire/clitheroe/
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5.8.2 Assessment Scope

It is proposed to undertake a data search to provide more detailed baseline information on the
histotic environment — both built heritage and buried archacology — within the vicinity of the
proposed development. Data from the Lancashire Historic Environment Record and records of
designated features will be collated. It is also proposed to consult with the archacology
planning advisor for RVBC. The assessment will be completed in light of the policy
requirements set out in Planning Policy Statement 5: Planning for the Historic Environment,
which was published in March 2010 and will take the form of a desk-based assessment
supplemented by a site walkover. It will include an assessment of effects on the Roman Road
and settings of the listed buildings, and Clitheroe Castle scheduled monument and Registered
Park & (Gardens

5.9 Landscape and Visual Assessment

5.9.1 Context

The Landscape and Visual Assessment (LVA) essentially consists of two related assessments
which look at the effects on the landscape as a whole, as well as those of potential visual
receptors located in the vicinity of the site. The LVA will be conducted in accordance with the
‘Guidelines on Landscape and Visual Impact Assessment, Second Edition’ (GLVIA) produced
by the Landscape Institute and the Institute of Environmental Management and Assessment
2002, and best practice and professional experience

The assessment will be prepared with reference to the following publications and guidelines:
+ Ordnance Survey Maps;
« Ribble Valley Borough Council Development Plan;

«  www.magic.gov.uk;

* Aerial photographs.

The study area for the project will be based on a maximum 5 km radius circle, which would be
centred within the application boundary.

59.2 Landscape

The proposed development site is situated immediately adjacent the southern urban fiinge of
Clitheroe which is defined by residential development and recreational land use The site itself
is farmed grassland and contains landscape features such as mature hedgerows and individual
hedgerow trees. Mature trees line the course of Pendleton Brook on the southern site boundary,
and a wood of mature trees surrounds Standen Hall on this boundary. The topography is
geneally flat, rising gradually from ~ 80 mAOD in the west to ~ 110 mAOD in the east.

The Ribble Valley, within which the proposed development is located, is flanked on both sides
by the Forest of Bowland Area of Outstanding Natural Beauty (AONB). Whilst at distance,
potential effects upon the AONB will be considered in the assessment.

A review of the proposals map on the RVBC website indicates that there are no local landscape
designations that could potentially have their settings affected by the proposed development.

© AMEC Environment & Infrastructure UK Eimited
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The magnitude and significance of landscape effects generated by any change to sensitive
landscape elements will be considered in the assessment of effects on landscape elements.
Mitigation measutes to enhance the envitonment will be developed within the layout of the
scheme and this may include some additional tree planting.

The landscape assessment will also consider the potential direct and indirect effects of the
proposed development on existing landscape character and patterns within the defined study

area.

5.9.3 Visual

The assessment of visual effects would quantify the effect of the construction and operation (or
occupation) of the proposed development on the views potentially available to key receptors
within the study area. The assessment will consist of a desk study and fieldwork to identify
potential visual receptors. Visual receptors include: users of recreational landscapes/ public
footpaths, bridleways and cycleways; residents; visitors; users of public sposrts grounds and
amenity open spaces; users of public roads and railways; and people employed in Clitheroe

Receptors identified at this stage include Clitheroe Castle and the Forest of Bowland AONB,
including the popular tourist spot of Pendle Hill (located ~ 3.5 km to the east of the site,
Lancashire Cycleway, the PRoW network in the local area including those which cross the site,
and receptots on the southern urban fringe of Clitheroe including users of the amenity spaces
such as the Clitheroe Rugby Football Club, Ribblesdale Wanderers Cricket & Bowling Club,
Ribblesdale School Playing Fields, as well as the Clitheroe Royal Grammar School playing
fields to the north of Pendle Road, and residents in the Primrose ward and those around Peel
Park Avenue and Pendle Road. All visual receptors will be agreed with the local authority.

5.10 Community and Socio-Economic Effects

This section will be primarily concerned about the effect on residents and employees of the
locality including:

+ Change in local population and respective demand for social and community
services;

» Change in the local employment structure and effect on the local employment
market;

» Employment opportunities and displacement;

+ Increased local expenditure;

+ Increase in the numbers and types of housing available;

» New and improved facilities (local footpath links for example);
= Effects on the ‘quality of life’ enjoyed by the local population.

The receptors to be assessed are assessed as being existing residents, future residents and local
employers and employees. The sources of information will include the relevant policies and
standards of adopted planning policies in the District-wide Local Plan and other stakeholders
(Lancashire CC) where these have implications for the scoping of the EIA. The evidence base

© AMEC Environment & nfrastructure UK Limited
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to the emerging Core Strategy will also be utilised together with statistics provided by the
NOMIS and ONS websites.

6. Conclusions

The Trustees of the Standen Estate would welcome confirmation on the proposed scope of the
EIA so that any suggestions on potential mitigation and enhancement that can be incorporated
into the proposed development as we proceed through the EIA process

© AMEC Environment & Infrastructure UK Timited
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Figure
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Land South of Clitheroe: Preliminary
Masterplan
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Executive Summary

AMEC Environment & Infrastiucture UK Ltd (AMEC) was commissioned in 2011 by Trustees
of Standen Estates to undertake a Flood Risk Assessment (FRA) to support a proposed strategic
site allocation in the Ribble Valley Borough Council Core strategy for a predominantly
residential development of land south of Clitheroe, Lancashire (see Figure 2 1)

Two sites are assessed — the main development site (50.1 ha), and four areas of land forming the
junction improvement areas (14 3 ha). The majority of these areas are currently greenfieid
except for some small areas containing agricultural buildings. A small strip of land along the
southern edge of the main development site is located in a small valley approximately 10 m
lower in level than the majority of the site The valley bottom is located within Flood Zones 2
and 3 and is associated with the floodplain of the Pendleton Brook (see Figure 3.1) However,
the area of the main development site where all development will be situated lies entirely within
Flood Zone 1. The junction improvement areas also lie entirely in Flood Zone 1. In accordance
with the National Planning Policy Framework a FRA is required because the site is over | ha in
area and because part of the site (as opposed the development area} lies in Flood Zones 2 and 3

All potential risks of flooding to the site have been assessed and relevant flood management and
mitigation measures have been recommended where necessary Overall there is limited flood
risk to the site, the most significant source being the areas of groundwater emergence along the
onsite watercourse. However, as these locations are within the watercourse corridor, away from
the main development area, their risk to the development is small In any event, for othet
reasons the current masterplan indicates that this area will be left as a green corridor

A surface water management strategy has been developed which recommends various SuDS
techniques to control discharge rates from the site to a greenfield runoff iate of 10 I/stha as
agreed with the Enviromment Agency  Preliminary estimates (Section 4} indicate that
approximately 26 600 m® of storage is required to meet this criterion for the development site
(assuming 65% of the developed site is impermeable). This estimate will need to be refined as
site plans are developed and during detailed design Attenuation will be provided via geocellular
subsurface storage, which will drain to a series of swales and attenuation basins within
landscaped areas of the site.

No runoff attenuation assessment for the area containing a road junction improvement scheme
(at the junction of the A59 and Pendle Road) has been undertaken, since no details of any
proposed changes in the areas of impermeable sutface (i e. road suface) are currently available
It is considered unlikely that the impermeable area of the improved junction will differ
significantly from the impermeable are at the existing road junction. If there is a minor increase
in surface area, this should be evaluated once the design is confirmed, and appropriate provision
for SuDS included in the final design.

Infiltration tests are recommended to determine whether or not infiltration based SuDS can be
implemented. Given the background geology, it is considered unlikely that infiltration can form
the main form of surface water management. However, tests may show that infiltration is
sufficient to aid some Source Control measures such as permeable paving and filter strips. For
this reason some infiltration may be possible on the main development site, but not at the
junction improvement site.

© AMEC Environment & Infrastructure UK Limited
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Ground profiling and minimum finished floor levels are also recommended to ensure control of
overland flow in excess of the capacity of the drainage system and to prevent ponding It is
recommended that cotridors are left along the watercourses to enable future maintenance access
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1. Introduction

1.1 Context

AMEC Environment & Infrastructure UK Ltd (AMEC) was commissioned in November 2011
by Trustees of Standen Estates to undertake a Flood Risk Assessment (FRA) to support a
proposed strategic site allocation in the Ribble Valley Borough Council Core strategy for a
predominantly residential development of land south of Clitheroe, Lancashire (referred to as the
site) The site is currently greenfield and is over 51 4 hectares in area (49 3 ha for the main
development site, 2.1 ha land for improved A59 road junction). The Environment Agency
Flood Risk map currently classifies the majority of the site as Flood Zone 1, defined as having a
less than 0.1% annual exceedance probability (AEP) of fluvial or tidal flooding. A small strip
of land along the southern edge of the main development site is located in a small valley
approximately 10 m lower in level than the majority of the site. The valley bottom lies within
Flood Zone 2 and 3 and is associated with the floodplain of Pendleton Brook (see Figure 3.1).
The area of the site that will be developed is entirely in Flood Zone 1 The junction
improvement areas are entirely in Flood Zone 1

This FRA has been prepared in accordance with the National Planning Policy Framework
(NPPF) which replaces Planning Policy Statement 25 (Development and Flood Risk) (PPS235)
while retaining the key elements of that policy statement The NPPF states (paragraph 103) that
a site-specific FRA is required for development proposals of 1 hectare or greater in Flood
Zone 1, all proposals for new development located in Flood Zones 2 and 3, or in an area within
Flood Zone 1 which has critical drainage problems (as notified to the local planning authority
by the Environment Agency); and where proposed development or a change of use to a more
vulnerable class may be subject to other sources of flooding

The main purpose of the FRA, as detailed in the NPPF, is to demonstrate how flood risk to the
proposed development and any increased flood risk to third parties due to the development, will
be managed over the lifetime of the development, taking climate change into account

1.2  Structure of this Report

The report is structured as follows:
+ Section 2: Site Description: development proposals and planning context;

+ Section 3: Flood Risk Appraisal: this provides an initial assessment and a summary
" of'the various sources of flood risk to the site;

* Section 4: Surface Water Management Strategy: this section details the surface
water drainage strategy and provides details of any mitigation required to limit
surface water runoff;

+ Section 5: Flood Risk Management and Mitigation: this section details the
measures to be taken to manage and mitigate flood risk;
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+ Section 6: Summary, Conclusions and Recommendations: this Section summarises
the report findings and presents the conclusions and recommendations.

The figures are embedded within the main text of the report while various supporting documents
are presented at the end of the report in the form of appendices. In total there are eight

appendices, as follows:
« Appendix A contains the topographic survey;
+ Appendix B provides the illustrative site layout plan;

+ Appendix C provides evidence of the consultation process (including consultation
with the Environment Agency, United Utilities and Lancashire Country Council);

» Appendix D contains site photographs;

» Appendix E contains the site services plan;

 Appendix F contains details of the surface water runoff calculations;
+ Appendix G contains the EnviroCheck Flood Report for the site; and

+ Appendix H details the ReFH calculations undertaken for the on-site watercourse

1.3 Sources of Data
» National Pianning Policy Framework (2012};
+ Technical Guidance to the National Planning Policy Framewotk (2012);
« PPS 25 Development and Plood Risk Practice Guide (2009);
+ British Geological Survey (BGS) DiGMapGB-625 data 1:625 000;

+ Environment Agency website www environment-agency gov uk; ‘What’s in your
backyard’® (2012);

« Defra/Environment Agency. FD2320. Flood Risk Assessment Guidance for New
Development Phase 2. R&D Technical Report FD2320/TR2.  2005° and
‘Environment Agency. Supplementary note on flood hazard ratings and thresholds
for development planning and control purpose — clarification of the Table 13.1 of
FD2320/TR2 and of FD2321/IR1. (2008);

» CIRIA, C697, The SUDS Manual, {2007);
+ Ribble Valley Borough Council. Draft Core Strategy for Consultation (2012);

« Ribble Valley Borough Council Strategic Flood Risk Assessment — Level I,
(2010);

« Landmark Information Group. Envirocheck Report Flood Screening Report
Datasheet, (2012).
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2. Site Description, Development Proposal
and Planning Context

2.1  Site Description

2141 The Site

The main site is centred at Grid Reference SD 74846 40704 just west of the A59 at Clitheroe,
Lancashire. The site is surrounded by existing residential properties at the northwest edge, with
some recreational playing fields. Standen Hall and grounds are situated to the southeast The
site is bounded to the north by Pendle Road and to the north of this road by open fields. To the
south the site is bounded by a narrow, deep valley containing Pendleton Brook. Apart from the
farm complex for Higher Standen Farm the site is entirely greenfield and consists of grazed
grassland. Figure 2.1 shows the site location and situation

The access to the site is centred at Grid Reference SD 75575 40765 around the A59/Pendle
Road junction. The land beside the roads here currently consists of open fields (grazed
grassland)

The site and the access routes to it are not located in a fluvial or tidal flood risk area and
therefore safe access and egress can be maintained at all times as the adjacent areas of Clitheroe
and the AS59 are within Flood Zone 1.

21.2  Topography

A topographic survey carried out in August 2011 (see Appendix A) shows that elevations on the
main site range from [14.1 m AOD at the Fow Lane Ends junction, to 79.0 m AOD adjacent to
the Pendleton Brook in the south and to the west adjacent to Littlemore Lane. In general, the
site slopes westwards with the exception of the steep slope and small tributary ravine situated in
the south of the site.

Elevations on the access route site range from 115.0 m AOD to 117 5 m AOD.

Clitheroe is located in the Ribble Valley which is an undulating, broad bottomed, fertile valley
lying between the moorland hills of Pendle Hill to the east, Waddington Fell and the Bowland
Hills to the north-west and Longridge Fell to the southwest The headwater valleys of the
catchment are steep sided with numerous minor tributaries, giving way to shallower-sloped
valley sides with wider floodplains in their middle courses, such as on the Ribble around
Clitheroe.

21.3 Hydrology, Drainage, Hydrogeology and Soils

Hydrology and Drainage

Pendleton Brook is the nearest watercourse to the site, flowing along part of the site’s southern
boundary, in a westerly direction At its closest point to the site the banktop ground elevation is
approximately 79.0 m AOD. At the downstream end of the site, the watercourse has a
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catchment area of 63 km®. A minor watercourse rises on site and flows south through the
middle of the site, to Pendleton Brook, This watercourse falls from around 98 m in it’s upper
reaches within the site, to 78 m AOD where it joins Pendleton Brook. This tributary has a
catchment area of around 0 3 km® as measured to the confluence with Pendleton Brook.

In general the watercourses lie within narrow steep-sided valleys which separate them from the
main development area. Upstream of the site, Pendleton Brook passes under Standen Lane, the
catchment above this point being predominantly rural. Downstream of the site there are some
abandoned sluices, which appear to have formerly held back water before allowing it to flow
downstream to a mill impoundment reservoir located west of Whalley Road (now infilled and
being redeveloped for housing). The sluices are in the open position, and do not appear to be
operable. If the sluices were to be closed, water could back up to a depth of between 2 and 3 m,
but this would not impact the site as the nearest development areas are situated well above, at
levels of between 87 and 99 m AOD. Photographs of the site are provided in Appendix D.

The Flood Estimation Handbock (FEH) CD ROM locates the site within the Pendleton Brook
catchment; with a catchment area of 6.3 km” at this point. The FEH CD ROM gives a standard
average annual rainfall (SAAR) of 1275 mm for the site

These two main watercourses and some other minor shallow dry ditches/flow routes are shown
on Figure 3.2

Consultation with United Utilities has indicated that the nearest recorded foul sewers are
situated within the residential area to the west of the site (see Appendix E) Provision of a
connecting sewer would need to be agreed with United Utilities and constructed to serve the
site. Further detail is given in the accompanying Services study document

Geology, Hydrogeology and Soils

British Geological Survey (BGS) digital geology mapping' data shows the bedrock at the site to
be of the Bowland High Group and Craven Group, made up of interbedded Mudstone, Stltstone
and Sandstone. Specifically, the BGS website indicates that the Clitheroe Limestone Formation
and Hodder Mudstone formation are the bedrock formations under the site while the superficial
geology is made up of Till and Diamicton.

At the site the bedrock is designated as a Secondary A aquifer. The Environment Agency
website defines this as “d permeable layer 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 *  The superficial Diamicton/Till is not classified as an aquifer The LANDIS
Soilscapes” database indicates that the soils present on the site are: “slowly permeable,
seasonally wet acid loamy and clayey soils.

The FEH CD-ROM gives an SPRHOST value of 42.1 for the site. This indicates a moderate to
low soil permeability, and hence high greenfield run-off rates. The Flood Studies Report Winter
Rainfall Acceptance Potential (WRAP) Map also indicates that the site is located with a zone of
low permeability, on the basis of soil characteristics. This is consistent with the FEH CD-ROM,
which gives a BFIHOST value of 0 349 which confirms the low permeability of the catchment.
This value indicates that the catchment groundwater sources comprise approximately 35% of
the total annual discharge (for the catchment to the site).

! See: http:/fwww bgs ac uk/geoindex/

2 See hitp://www landis org uk/soilscapes/
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The FEH CD-ROM for the year 2000 gives the percentage urban catchment coverage
(URBEXT2000) for the catchment as 0.005%. This indicates that the catchment is
predominantly rural, with limited development.

Ihe Environment Agency has stated in recent correspondence (see Appendix C) that the
existing greenfield runoff rate adopted for the calculations should be taken as 10 I/s/ha

2.2 Development Proposal
The following elements are proposed for the development:
* Residential dwellings;
+ Retirement living, the form to be determined;
* Ancillary retail and community facilities;
* Employment (Bloffices);
* A primary school site;
* Large areas of greenspace along the watercourses and through the site; and
* An improved (roundabout) junction between Pendle Road the A59

Under the NPPF, the vulnerability classification of dwelling houses, educational establishments
and residential care homes is ‘More Vulnerable’ (see Table 2 in NPPF Technical Guidance).

Appendix B shows the proposed layout of the site. At this stage it has been assumed that
approximately 65% of the main 49.3 ha development site will be impermeable based on studies
on other similar sites. This will be further refined as the masterplan is developed. Table 2 1
summarises the proposed changes to permeable/impermeable land uses across the development
site. The table indicates that the impermeable surface cover at the site would increase by 31 ha.
As a result peak rates and volumes of storm run-off will increase and require management to
achieve the specified greenfield runoff rate of 10 V/s/ha specified by the Environment Agency
(see Section 5 for the Drainage Strategy, and EA Correspondence in Appendix C).

No runoft attenuation assessment for the junction improvement area has been undertaken, since
no details of any proposed changes in the impermeable area are yet available. It is considered
likely that the impermeable area of the improved junction will not differ significantly from the
impermeable area of the existing road junction Any small increase in surface area should be
evaluated once the design is confirmed and appropriate provision for SuDS included in the final

design.
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Table 2.1 Existing/Proposed Impermeable/Permeable Split

Surface Cover Unit Existing (ha) Proposed (ha)
MAIN SITE

Impermeable development (buildings, roads efc) 086 ha 31 B6ha
Permeable development (greenfieki/garden/plantedigrassed etc) 487 ha 17 7 ha

Total 49 3 ha 49 3 ha

2.3 Planning Context

2.3.1 Ribble Valley Strategic Flood Risk Assessment and Local Plan

The Core Strategy 2008-2028 ‘A Local Plan for Ribble Valley’ Regulation 19 Consultation
Draft was out for consultation between 4 May and 15 June 2012, The draft consultation Core
Strategy contains two policies relevant to flood risk and site drainage. These are EN3
(Sustainable Development and Climate Change) which states the need for developments to
include allowances for the potential impacts of climate change, and also the need for
Sustainable utban Drainage Systems (SuDS) Policy DME6 (Water Management) indicates that
development will not be acceptable in areas of unacceptable flood risk, or if they increase flood
risk elsewhere. They should take steps to prevent the pollution of surface and ground water, and
manage surface water through the use of SuDS. The policy also states, that in parallel with
flood management objectives the biodiversity value of the borough’s watercourses should be
protected.

The Ribble Valley Borough Council Level 1 Strategic Flood Risk Assessment (SFRA) was
adopted in 2010. The SFRA desciibes how over 70% of the District lies in the Forest of
Bowland Area of Qutstanding Natural Beauty (AONB) and comprises a largely rural district
with a number of large and small settlements. Clitheroe is the largest of three main settlements
in the District. The SFRA states that development should be concentrated into Key Service
Centres Previous definitions of Key Service Centres in earlier sub regional plans identified
Clitheroe, as one of four Ribble Valley Borough Council Key Service Centres that are currently
the major focus of development within the existing district wide Local Plan. The SFRA
provides some basic guidance on requirements for a FRA, but largely refers to national
guidance on flood risk (i.e. PPS25 — now replaced by the NPPF).

The Local Plan encourages new development to include measures for adaptation to climate
change and emphasises of the need to protect the most versatile agricultural land and the need to
make use of Sustainable Drainage (SuDS) techniques
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2.4 Sequential Test and Exception Test

241 Sequential Test

The NPPF and the accompanying Technical Guidance document describe the principles of the
Sequential Test, which aims to steer new development to arcas with the lowest probability of
flooding The Sequential Test is a decision-making tool designed to ensure that sites at little or
no tisk of floeding are developed in preference to areas at higher risk. As the majority of the
development site is located within Flood Zone 1 and all of the proposed development will be
located here, the Sequential Test is considered to have been passed. All new development with
run off implications will be in Flood Zone 1.

2.4.2 Exception Test

Table 3 in the Technical guidance for NPPF identifies that, for a *more vulnerable’ development
within Zone 1, the Exception Test does not need to be applied. For this reason the type of
development proposed is considered to be appropriate for this site, and therefore the Exception
Test has not been considered further in this FRA.
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3. Flood Risk Appraisal

3.1  Summary of Potential Sources

The Environment Agency’s flood map is shown in Plate 3.1. It can be seen that the site lies
almost entirely in Flood Zone 1, with only a narrow strip of Flood Zone 2 and 3 associated with
the watercourse along the southern boundary. Table 3.1 summarises the flood risk across the
site from various potential sources of flooding; these are then discussed in the following
sections.

Figure 3.1  Environment Agency Flood Map

{Lirpor Little',
W W<

‘g ] N s oy A

Key: dark blue line = EA Main River, light blue shading = Flood Zone 3, turquoise shading = Flood Zone 2.
Red polygons = site boundaries. Black hashed areas = areas protected by flood defences.
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Table 3.1 . Summary of Potential Flood Risk Sources

Source of Flooding Risk Posed Notes

Fluvial Limited Risk The site is located in Flood Zone 1, and is therefore not at risk from larger
watercourses such as the Pendleton Brook, which is located within a
steep side valley 10 to 20 m lower than the main development site
However there is one small watercourse present which rises within the
site, and flows southwards to join the Pendleton Brook, which needs to be

assessed further,
Tidal iNo Risk There is no risk of tidal flooding to the site
Groundwater Medium The BGS groundwater flooding susceptibility maps (taken from the

Envirocheck Flood Report) show the site 1o have a moderate to
moderately high susceptibility to groundwater flooding

Surface runoff/run on Medium The Risk Management Solution flood data (taken from the Envirocheck
and surface water Flood Report) shows only limited flooding of the site along watercourses
drainage up to and including the 1 in 100 year return period The 1 in 1 000 year

map shows a pluvial flood risk covering a larger area in the centre of the
site, associated with the minor on site watercourse.

The proposed area of impermeable surfaces on site will increase as a
result of the development A surface water management strategy is being
developed to ensure this is managed and attenuated so as not to increase
downstream flood risk

Sewer Low United Utilities has recorded a sewer flooding incident to the west of the
site (downslope of the site}. There are no other records of sewer floading
near the site  There are also, currently, no foul sewers present on site

Artificial No risk There are no artificial waterbodies, or flood defences that pose a risk of
flooding to the site

3.2 Historic Flooding

The Envirocheck Flood Report indicates that the Environment Agency has no available records
of flooding on or immediately adjacent to the site. Lancashire County Council and United
Utilities were also contacted to request any information on historic flooding in the area.
Lancashire County Council stated that they had no record of any notable flooding incidents near
the Standen site, however there was the occasional blocked gully that caused localised flooding;
no detail was provided on the exact location of this gully. United Utilities checked their
available records and found one DG5 sewer flooding issue on Turner Street within the Primrose
area of Clitheroe to the north-west of the site. No detail as to the date and severity of the issue
or whether the cause had been addressed was available. Turner Street is approximate 300 m
north-west of the site and downslope from the adjacent part of the site Therefore flooding at
that location should not directly impact the development site.

The Envirocheck Flood Report presents flood insurance risk data which provides an insight into
historical flooding incidents via the record of insurance claims at that postcode. The report
shows that there have been no recorded claims in the ‘BB7 1° postcode area in the period up to
March 2012, suggesting that there have been no major flood incidents.

The RVBC SFRA presents a record of the major historical river flood events in the Ribble
catchment; however records have only been 1ecorded for the main River Ribble, and not for
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smaller watercourses such as the Pendleton Brook. In addition, review of the SFRA and
consultation with the Environment Agency yielded no evidence of pluvial or groundwater
flooding in the area.

3.3 Fluvial Flooding

3.3.1 Pendleton Brook

The Environment Agency has provided river modelling flood level data for Pendleton Brook,
which is the closest watercourse to the site, running along part of the southern edge of the site.
These levels are summarised in Table 32. It can be seen that even in the 1 in 1000 year event
flood levels are not high enough to inundate the site. The watercourse therefore poses an
insignificant risk to the development.

Node locations, and the edge of the Flood Zone 2 (the T in 1000 year fluvial event) based on
comparing these levels with the site topographic survey are indicated on Figure 32  The
watercoutse is relatively steep and situated in a narrow valley. It is recommended that the edge
of Flood Zone 2 is used here as the boundary for development The SuDS attenuation ponds
and all development should be located outside of Flood Zone 2. Flood Zone 3 is not shown;
however it is recommended that the extent of Flood Zone 2, as indicated on Figure 3 2 is used to
mark the edge of Flood Zone 3 (the 1 in 100 year fluvial event) including for the effects of
climate change

Table 3.2 Environment Agency Flood Levels for the Pendleton Brook

Hydraulic Adjacent Banktop Environment Agency Flood Levels (see Appendix C)

Model Node Development Level*

Reference Site Qs Q75 Q100 Q1000

Elevations

PTONO1_1270 986 m AQD ~80 m AQD 9070mAOD  9103ImAOD  9106mAOD  9184mAQD
(08 map}

PTONO1_0850A 89.0m AQD 795mAOD  8042mAOD  8070mAOD  B074mAOD 8143 mAOD

PTONOQ?_0420 79 1 mAOD ~72mAQD 7162mAOD  7194mAOD  7199mACD  7352m AOD
{OS map}

*unless otherwise indicated levels are from the site topographic survey

3.3.2 On-site Tributary

A small watercourse rises on site (see Figure 3.2), having a catchment area of around 0.3 km?.
At the time of the site visit on 21 March 2012, there was limited flow in the channel, apart from
at the downstream end. Here there was more substantial flow where numerous springs within
the bottom of the narrow ravine were observed to be feeding into the stream The upper ditch
was dry, with a very small flow in the middle section of the watercourse. Part of the system
appeared to be piped. Based on these observations, the upper part of the system appears to be
fed largely by surface water runoff from the existing fields. Photos of the watercourse can be
seen in Appendix D
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A brief ReFH analysis has been cariied out to check on potential peak flows (see Appendix H
for ReFH audit sheets). This indicates (Table 3.3) that the current peak flows within the
watercourse are likely to be minimal. Based on the site visit and the photos in Appendix D, the
existing channel would be capable of conveying these flows Plate D.29 corresponds to the
0.15 km® values in Table 3 3, and Plate and D 37 to the 0.3 km® values Tn future, the majority
of the surface water catchment of the stream will be intercepted by the proposed development
and diverted through sustainable drainage features (SuDS) before being attenuated and released
to the Pendleton Brook. These estimated flows will therefore be further reduced following
development, although the lower section will continue to receive groundwater flows

Table 3.3 ReFH Flows for the On-site Watercourse

Location Q100 Q100 + 20%
Confluence with the Pendiston Brook (¢ 3km?) 120 m¥s 1 44 m®/s
Half of catchment (0. 15km®) 060 ms 072m's

*unless otherwise indicated levels are from the site topographic survey

Given the small catchment and resulting small flood flows, and the future interception of
surface water runoff, the watercourse is not considered to pose a flood tisk to the development.
It is recommended that the lower portion of the watercourse is left within a green corridor to
allow access for future maintenance.

3.4 Groundwater Flooding

The Ribble Valley Borough Council (RVBC) Strategic Flood Risk Assessment (SFRA)
concluded that, using the best available information, groundwater flooding was not a significant
risk (2010) However the Envirocheck Flood Report {Appendix G) presents BGS groundwater
flooding susceptibility maps and shows the site to have a ‘moderate’ to ‘moderately high’
susceptibility over the large majority of the area. The area is known to be underlain by a variety
of rocks (ranging from mudstone to limestone) which have varying permeabilities.

Given the site location on the side of the broader River Ribble valley, 30 m to 60 m above the
main valley bottom, it is not expected that groundwater levels would be near to the surface.
Springs were only observed in the areas of the site adjacent to watercourses, in particular the
ones feeding the small onsite watercourse and others adjacent to the Pendleton Brook. These
are likely to be related to the emergence of groundwater from minor perched aquifers within a
narrow band of outcropping limestone/high permeability bedrock seams exposed at these
topographic low points. As these locations are located within the small ravine that the
watercourse passes through, this source of flood risk is unlikely to pose a risk to the
development area.

if development proposals were to include for any basements, the danger of groundwater ingress
would need to be assessed. In addition the following precautions should be taken against
groundwater flooding, and be incorporated within the surface water management strategy:
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» Finished Floor Levels should be maintained a minimum of 150mm above
surrounding ground; and

» Low points within the site where rising groundwater might pond should be avoided
by careful profiling of the ground to allow overland drainage away from the
buildings. The course of the watercourse should be kept within a green corridor of
open space.

3.5 Surface Water Flooding

The Risk Management Solution flood data (taken from the Envirocheck Flood Report) shows
only limited flooding of the site, along watercourses and only covers flood events up to and
including the 1 in 100 year return period. The 1 in 1 000 year map shows a pluvial flood risk
covering a larger area in the centre of the site, associated with the minor on site watercourse.
This indicates that the site is at low tisk of pluvial flooding, except during a very extreme flood
event. The site is also high above adjacent watercourse valleys, where pluvial (surface water)
would be expected to concentrate In comparison, it can be seen that during the 1 in 1 000 year
pluvial flood large portions of the Clitheroe, and the Ribble Valley area are at risk of flooding

The increase in impermeable surfaces will also increase the surface water flood risk; therefore a
surface water management strategy is required and is presented in Section 4. This cutlines
measures to restrict runoff from the site to greenfield rates (10 l/s/ha as requested by the
Envitonment Agency).

In addition the following precautions should be taken against surface water flooding on site, and
be incorporated within the surface water management strategy: '

« Finished Floor Levels should be maintained a minimum of 150 mm above
surrountding ground; and

» Low points within the site where water might pond should be avoided by careful
profiling of the ground to allow overland drainage away fiom the buildings

3.6 Sewer Flooding

There are currently no known foul sewers running beneath the site (since the site is on
greenfield land above the existing developed areas of Clitheroe). There are no sewer networks
on higher land that could cause flooding of the site; therefore, it is considered that there is no
current risk from sewer flooding,

The Services/Utilities report details discussions with United Utilities, which have indicated that
a new section of trunk sewer would be required to serve the site. This would be constructed to
the required standards (ie. as specified in Sewers for Adoption, and agreed with United
Utilities), and would join the existing network at a point where sufficient capacity is available

© AMEC Envircament & Infrastructure UK Limited
October 2012
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4. Surface Water Management Strategy

This section summarises the existing surface water diainage at the site and details the proposed
surface water management strategy for the new development,

4.1 Approach.

The proposal is for the development of a greenfield site and therefore, attenuation of surface
water rup-off to greenfield rates is required The Environment Agency has requested
attenuation to a maximum Greenfield rate of 10 I/s/ha (see Appendix C). Attenuated flows will
drain into the Pendleton Brook. Sustainable Drainage Systems (SuDS) will be utilised to meet
this requirement.

4.2 Existing Drainage Arrangements

As the site is currently a greenfield site there are no existing surface water arrangements and the
water is allowed to soak away or otherwise drain naturally Section 2.1 3 identified that the
soils are fairly impermeable in nature and result in a high runoff rate relative to more permeable
soils.

4.3 Attenuation Calculations

4.3.1  Attenuation Volumes Required

The volume of storage required at the site has been calculated by determining the volume of
sutface water produced by the developed site for the 1% AEP critical storm duration event plus
an allowance of 30% for climate change and the volume that can be discharged from the site
over the same duration, assuming that the discharge rate is controlled to 10 I/s/ha.

Storage within the site has been designed to ensure that there will be no flooding within the site
for rainfall events up to and including the 1% annual probability event over the lifetime of the
development, which is normally required to be 100 years for residential development. A 30%
increase in rainfall intensity has therefore been allowed to account for the effects of climate
change up to 2115 (as given in table 5 in the technical guidance to the NPPF) Peak flows from
the site will be limited to a peak flow of 10 V/s/ha as stipulated by the EA.

Storage requirements were determined for storms of varying duration to determine the critical
storm duration giving the maximum storage volume and hence the storage requirement of the
drainage system for the proposed development. The run-off and storage calculations are to be
found in Appendix F. Modelling has been undertaken using version 126 of the Windes

Hydraulic Modelling package.

The results of the runoff and storage calculations for the critical storm duration event are
summarised in Table 41. It can be seen that a volume of around 26 600 m’ is required to
attenuate the 1% AEP (1 in 100 year) plus climate change rainfall event to the greenfield

© AMEC Environmeat & Infrastructure UK Limited
October 2012
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discharge rate It should be noted that these are initial attenuation volume estimates. Once
further details are known on the proposed site layout, more detailed modelling should be
undertaken.

Table 4.1 Surface Water Storage Requirement at the Proposal Site

Criteria Modelling Outputs
Site area 493 ha
Total estimated Impermeable area 31643 ha

Maximum Aliowable Discharge-based on a rate of 10//s/ha as stipulated by the EA 31643 Is

Approximate Aftenuation Required (m?) 26 600 m*
Annual Exceedance Probability 1% + 30% (climate change)
Critical Duration Event 1440 min winter storm

4.4 Selecting the Appropriate SuDS Strategy

441 Requirements of the Drainage System

The drainage system is required to limit the peak discharge rate from the site to 10 I/s/ha for all
events up to the 1% AEP (1 in 100 year) rainfall event, including a 30% allowance for climate
change. In order to do this it has been estimated that attenuation storage of around 26 600 m’ is
required This estimate will need to be refined as the final site detailed masterplan is developed

Any piped drainage system provided as part of the development should be designed to cope
with the 1:30 year storm event (3.33% AEP event) without surchaiging.” Whilst in more
extreme events the drainage system may surcharge, site levels and gradients should be designed
in such a way that ovetland flow generated from the site does not cause flooding of on-site
propetties or increase the risk of flooding outside the site for any event up to the 1 in 100 year +
climate change event The drainage system design and surcharging should be checked to verify
if overland flow routes/ponding in these events could cause temporary surface water flooding,
and the drainage/site design/floor levels adjusted accordingly This in accordance with the
guidance provided in Sewers for Adoption’  In addition the site should be profiled in such a
way that all overland flows are contained on site and directed to the attenuation storage
facilities. The drainage system should be based on a SuDs approach, looking to maximise
drainage at source. As identified in Section 2.1 3, the site is underlain by intetbedded limestone,
mudstone, siltstone and sandstone. Overall, the geology at the site is not particularly permeable
due to the presence of mudstone layers, and has been classified by the Environment Agency as a
Secondary A aquifer. Therefore, SuDS techniques which primarily utilise infiltration
techniques may not be suitable at this site. The potential low permeability of the soils and
underlying geology, and groundwater levels needs to be considered and investigated priot to
confirming whether any infiltration techniques should be utilised as part of the site’s SuDS.

*WRc Sewers for Adoption, A Design and Construction Guide for Developers. Sixth Edition 2006

© AMEC Environment & Infrastructure UK Limited
October 2012
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Based on the information currently available, it appears that the geology is not sufficiently
permeable for infiltration to be the main form of surface water control. Attenuation ponds
should therefore be the primary means of surface water management. If shown to be suitable
infiltration techniques could be used to supplement this and reduce the sizes of the attenuation

basins.

The site is not located in a groundwater Source Protection Zone (SPZ), which means that (if
feasible) both roof water and runoff from roads could be infiitrated to ground within this site
Infiltration tests should be carried out to confirm if infiltration is possible at the site

The proposed site layout plan indicates that there is sufficient space for the required volume ot
attenuation basins, swales, 1ills and subsurface geocellular storage within the site

SuDS solutions such as filter strips and permeable paving may also be appropriate on this site
These features are most effective at the source areas of the catchment, where runoff has not yet
concentrated into larger flows Filter strips comprise trenches filled with a permeable material
into which run-off is collected from the edge of paved areas, then stored and conveyed. They
are usually used next to roads and in patking areas. Permeable paving allows water to infiltrate
into a sub-base. Water can be allowed to infiltrate into the undeilying ground or the structure
can be lined to prevent infiltration and promote storage and conveyance to another SuDS

element

4.5 The Proposed SuDS Solution

It is recommended that parking areas and residential access roads ate constructed with sub
surface geocellular storage systems to provide attenuation at source’. Flows from these sub
surface storage areas should then drain via gravity to a series of swales, rills and small detention
basins which will be placed in landscaped areas throughout each of the three proposed phases of
the development. Flows from these will then drain to the Pendieton Brook and its un-named

tributary

As noted in Section 2.2 attenuation volumes have been calculated based on the assumption that
65% of the development will be impermeable, giving a total of 31 643 ha of impermeable area.
Based on outline design a total of 26 600 m® of storage will be required for the entire site, for
phase 1 this will require 10 070 m® of storage, phase 2 will require 10 320 m® and phase 3 will
require 6210 m’>. The phases approach to the proposed SuDS features will ensure that the
development of the attenuation features progresses concurrently with the development phases

At detailed design stage, once the development plans are finalised detailed modelling should be
undertaken to confirm the exact run-off rates and attenuation requirements If it is found that
there are higher attenuation requirements than have been calculated at this outline stage thete is
scope to increase the surface water storage by providing additional geocellular storage.

* CIRIA C697 The SuDS Manuai, Chapter 16 Geocellutar/modular systems.

© AMEC Environment & Infrastructure UK Limited
October 2012
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It is recommended that some basic maintenance work is carried out along the on-site
watercourse to remove any debris blockages (large dead trees, old fencing and other debris) that
could significantly block the watercourse It is proposed that a suitably qualified arboriculture
specialist will be commissioned to undertaken this work during the development stage. Upon
completion of the development maintenance will become the responsibility of the adopting

authority for the green spaces within the development.

© AMEC Environment & Infrastructure UK Limited
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5. Conclusions and Recommendations

5.1 Vulnerability

The vulnerability of the site is defined as “‘more vulnerable’ according to the categories set out
in the NPPF. However as the site is located in Flood Risk Zone 1 it is not a requirement of the
FRA to apply the Sequential and Exception lests and the development is deemed appropriate
for the location, in accordance with the NPPEF. '

5.2 Flood Risks and Mitigation

The site and the access routes to it are not located in a fluvial or tidal flood risk area and
therefore safe access and egress can be maintained at all times, the adjacent areas of Clitheroe
and the A59 being within Flood Zone 1.

Elood risk has been considered from all sources The proposed development is not at 1isk of
tidal flooding or flooding from main rivers. A small watercourse is present on site but this has
been assessed as not posing a flood risk as it is situated in a small ravine and as the entire
catchment (03 km?) will be developed and the runoff captured by the site’s drainage system
The watercourse will be retained, and attenuated SuDS flows released to it. Some areas of
potential groundwater emergence were identified, however the observed springs were all located
within the on-site watercourse corridor within the ravine, and will be preserved as a green
corridor.  Groundwater flood risk is therefore not considered to be a significant risk to the
proposed development. Finally, the potential for surface water to run-on from upslope areas
was considered. The site was found to be on a ridge plateau, such that any flows generated up-
slope would run towards the Mearley Brook to the north of the site, or towards the Pendleton
Brook to the south of the site — rather than across the site. This is therefore not considered to be

a significant risk.

The impact of the developed site on runoff has been assessed, and recommendations provided
for SuDS that will prevent any increase in downstream flood risk.

Should the proposals include basements then a site-specific investigation should be undertaken
to assess the risk of groundwater ingress and if deemed necessary the development should be
made resilient to groundwater.

521 SubDS

Section 4 has recommended potential options which could be implemented to ensure that
surface water generated as a result of the development is managed and controlled to a discharge
rate of 10 I/s/ha.  This would ensure that the development does not increase the risk elsewhere
and has appropriately managed the risk of surface water flooding to the development itself

The outline SuDS detailed in Section 4 should be developed further as the development design
progresses. Agreement on detailed design should be made with the adopting authority. Under
the Flood and Water Management Act (FWMA), 2010 this will typically be the Lead Local

© AMEC Environment & Infrastructure UK Limited
Cetober 2012
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Flood Authority (LLFA), in this case Lancashire County Council. Under the Act, the LLFA is
termed the ‘SuDS Approving Body’ (SAB) and should be consulted as the final designs are
developed to ensure a final design suitable for implementation and adoption is constructed.

5.2.2 Finished Floor Levels and Ground Profiling

The Finished Floor Levels (FFLs) and surrounding ground within the development should be
profiled in such a way to allow safe conveyance of overland flows in excess of the capacity of
the drainage system and to avoid flooding the proposed properties or causing increased flood
risk outside the site boundary. These flows may arise from seasonally high groundwater or
from extreme storm events or blockages of the new drainage system.

In particular:
« FFLs should be maintained a minimum of 150 mm above surrounding ground; and

~« Low points within the site where water might pond should be avoided by careful
profiling of the ground to allow overland drainage away from the buildings and
safe discharge to SuDS storage features without causing increased flood 1isk
elsewhere This may require some raised shallow bunds to convey water to the
storage feature and prevent the water leaving the site in an uncontrolled manner

5.3 Conclusions

The following conclusions can be drawn:

» The Sequential Test has been passed and the Exception test does not need to be
applied to this FRA;

» All potential risks of flooding to the sitc have been assessed and relevant
management options have been presented where necessary

5.4 Recommendations

» Some reprofiling of the site should occur to remove local low points and ensure all
runoff from the site enters the proposed SuDS drainage system and does not
concentrate temporarily along overland flowpaths;

+ All Finished Floor Levels should be set at least 150 mm above the local ground
level at each development plot;

« A 10 m wide access corridor should be left alongside the Pendleton Brook. A 5m
wide access corridor should be left along the lower 800m of the on-site
watercourse from its confluence with Pendleton Brook;

« The proposed development will result in an approximate increase in impermeable
surfaces of 31 ha. Based on preliminary estimates approximately 26 600 m’ of
surface water storage would be required to attenuate run-off flows from this area
up to the 1 in 100 year plus climate change event. This estimate will need to be
refined as part of more detailed design. It is recommended that a series of

© AMEC Environment & Infrastructure UK Limited
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geocellullar storage systems which drain to a set of swales and attenuation basins
are developed to manage this water and 1elease attenuated flows to the Pendleton
Brook. The atienuation features should control the discharge rate to 10 I/s/ha;

A site-specific investigation should be undertaken to determine the infiltration rate
and whether infiltration SuDS options are appropriate for this site. It is however,
considered unlikely that infiltration based SuDS will be suitable for this site, as the
underlying geology is till (clay) over mainly mudstone. The attenuation based
Sub)S have been sized on the basis that they will be the main element of the site’s
SuDS. If infiltration is shown to be feasible, and for example source control
measures such as permeable pavements and filter strips are used in parts of the site,
it may be possible to reduce the requirements for attenuation storage as part of the

final design; and

Should the proposals include basements for the buildings, a site-specific
investigation should be undertaken to assess the risk of groundwater ingress and if
deemed necessary the development should be made resilient to groundwater.

© AMEC Environmert & Infrastructure UK Limited
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"NW North Preston , To: "richard breakspear@amec com"

Information Requests " <richard breakspear@amec com>
<nwnorthpreston @envir cc: "NW North Preston, Information Requests”
onment-agency .gov.uk> <nwnorthpreston@environment-agency .gov uk>

Subject: PRE3187_response
03/04/2012 11:29

Dear Richard

PUBLIC REGISTER AND ENVIRONMENTAL INFORMATION REQUEST
Site at Standen, Clitheroe, Lancashire

Thank you for your email regarding the above site. Please find our response below.
Requests for recorded information are generally governed by the Freedom of
Information Act 2000 (FOIA).The information you have requested is environmental
and is therefore exempt from the provisions of FOIA by FOIA s.39(1). We have
therefore considered your request under the Environmental information Regulations
2004 (EIR).

Your enquiry
You requested flood data in support of a proposed development scheme on a
greenfieid site at Standen, Clitheroe, Lancashire.

We understand that AMEC are currently carrying out a hydrological assessment of a
proposed site (Flood Risk Assessment and Environmental Impact Assessment) on
behalf of the developers. You requested a range of hydrological information
associated with the site. The site is immediately west of the A59, (see attached
plan). The approximate grid reference for the centre of the area of interest is: SD
74917 40684

The data you are interested in is as follows:
o Flood extents and flood levels for adjacent watercourses
o Any other flood related information relevant to this site which the EA may hoid
- in particular with regards to: groundwater flooding /surface water flooding

e Details of required surface water attenuation - i.e. infiltration to manage all

runoff at this site?

e Flood Extents/Depth data for the site i.e. Flood Zone 3 and 2, and relevant

flood depths, if available

e Flow data for surface watercourses within the site boundary or downstream

(Pembleton Brook and tributaries);

e Waier quality data and river classifications for the local watercourses;
Presence and location of any known surface water or groundwater
abstractions within 1km of the site boundary;
information about historic abstractions;

Groundwater level information for nearby monitoring wells;
Details of discharge consents on site, or within 1km;
Details of watercourses designated for fisheries;
e Information on any local SSSis or SACs.
Our response
- Our responses are highlighted in bold




e Flood extents and flood levels for adjacent watercourses

e Please see attached

e Any other flood related information relevant to this site which the EA may hold
- in particular with regards to: groundwater flooding /surface water flooding

e With regard to groundwater flooding or surface water flooding please
contact Graham Todd graham.todd@lancashire.qov.uk

e Details of required surface water attenuation - i e. infiltration to manage all
runoff at this site?

e Please see attached email that we sent to your colleague Stewart
Griffiths

e Flood Extents/Depth data for the site i.e. Flood Zone 3 and 2, and relevant
flood depths, if available

o Please see attached

e Flow data for surface watercourses within the site boundary or downstream
(Pembleton Brook and tributaries);

e We do not have any flow data for Pendleton Brook or for its tributaries

e Water quality data and river classifications for the local watercourses;

e We do not have any water quality data or river classifications for the
local watercourses

e Presence and location of any known surface water or groundwater
abstractions within 1km of the site boundary;

e Attached report from NALD showing a live surface water abstraction on
the 1k radial search SD 74917 40684.

e Information about historic abstractions;

e We have checked our records and we have no information about

historic abstractions

Groundwater level information for nearby monitoring wells;

We have checked our records and we have no information about

groundwater level information for nearby monitoring wells

Details of discharge consents on site, or within 1km;

Information on discharge consents on the site or within 1km is attached

Details of watercourses designated for fisheries;

We have checked our records and we have no records of any

watercourses designated for fisheries in this area

Information on any local SSSIs or SACs.

We have checked our records and we have no records of any local

SSSl's or SACs In this area

Rights of appeal

We hope that our response has addressed all of the questions that you have asked.
However, if you are not satisfied with our response to your request for information,
you can contact us to ask for our decision to be reviewed. If you are still not satisfied
following this, you can make an appeal to the Information Commissioner, who is the
statutory regulator for Freedom of Information. Their contact details are: Office of the
Information Commissioner, Wycliffe House, Water Lane, Wilmslow, Cheshire SK9
5AF .

Tel: 01625 545700, Fax: 01625 524 510

email: mail@ico.gsi.gov.uk.

Website: http//www.ico.gov.uk




Yours sincerely

Mark Goucher
‘Customer Services Officer

Richard Fairclough House, Knutsford Road, Warrington WA4 1HT
% mark.goucher@environment-agency.gov.uk

# 01925 542980
# Int 721 2980

www.environment-agency.gov.uk

From: richard, breakspear@amec.com [mailto:richard. breakspear@amec.com]
Sent: 10 February 2012 15:56

To: Enquiries, Unit

Subject: Ref 120213/AR07 Data Request for site at Standen, Clitheroe, Lancashire

Click here to report this email as spam.

Dear Sir/Madam,

This is a request for flood data in support of a proposed development scheme on a greenfield site at
Standen, Clitheroe, Lancashire. Could you please register this request on your system and forward to
the appropriate Environment Agency office.

AMEC are currently carrying out a hydrological assessment of a proposed site (Flood Risk
Assessment and Environmental Impact Assessment)} on behalf of the developers. As suchlam
writing to request a range of hydrological information associated with the site . The site is immediately
west of the ABS, (see attached plan). The approximate grid reference for the centre of the area of

interest is: SD 74917 40684

Cr see:
hitp://gridreferencefinder.com/?gr=8D7491740684%7CPoint s E%7C0&z=15&v=h&t=Point s E

The data we are interested in is as follows:
¢ [lood extents and flood levels for adjacent watercourses
e  Any other flood related information relevant to this site which the EA may hold - in




particular with regards to: groundwater flooding /surface water flooding

® Details of required surface water attenuation - i.e. infiltration to manage all runoff at
this site? |

e Flood Extents/Depth data for the site i.e. Flood Zone 3 and 2, and relevant flood
depths, if available

e Flow data for surface watercourses within the site boundary or downstream

{(Pembleton Brook and fributaries);

Water guality data and river classifications for the local watercourses;

Presence and location of any known surface water or groundwater abstractions within

1km of the site boundary;

Information about historic abstractions,

Groundwater level information for nearby monitoring wells;

Details of discharge consents on site, or within 1km;

Details of watercourses designated for fisheries;

Information on any local SSSIs or SACs

if there is a charge for this information please let me know and | will arrange for payment to be made
as soon as possible,

Best regards,
Richard

Dr Richard Breakspear
Senior Consultant {Flood Risk, Hydrology and Geomorphaology)

AMEC

AMEC Environment & Infrastructure UK Limited

165 Aziec West, Park Avenue Almondsbury, Bristol, BS32 4U8, UK
Tel +44 (0}1454 822 000

Direct +44 (1454 822 008 mobile +44 (17966 8685343
richard.breakspear@amec.com

amec.com/ukenvironment

Be more sustainable - think before you print

Best Envitonmental Consultancy 2011, edie Awards for Environmental Excellence
Best for Waste & Resource Management 2011, edie Awards for Environmental Excellence
Best Consultancy 2011, Airport Operators’ Association Awards

This email contains confidential information. The contents must

not be disclosed to anyone else except with the authority of the sender
Unauthorised recipients are requested to maintain this confidentiality and
immediately advise the sender of any error or misdirection in transmission

The following notice applies to emails originating in the UK

E-mails sent on behalf of AMEC are sent on behalf of the relevant AMEC
company below. These are registered in England and Wales with registered
office at Booths Park, Chelford Road, Knutsford, Cheshire WA 16 8QZ and
numbes as shown: AMEC plc 01675285, AMEC Group Limited 04612743,
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PRE3187 Standen, Clitheroe 09/03/2012

Levels (mAOD) at Return Period: :
Q5 Q10 | Q25 | @50.| Q75 | Q100 | - Q200 | Q1000
PTONO1_1270 | 90.70 | 90.80 | 90.90 | 90.98 | 91.03 | 91.06 | 91.14 9184
PTON01_;0850A 80.43 | 80.50 | 80.58 | 80.65 | 80.70 | 80.74 | 80.83 | 8143

Model Node

PTONO1 0420 | 7162 | 7167 | 71.77 | 71.87 | 71.94 | 71.99 72.15 73.52

Table 01







Dawson, Emily

From: Worswick, Colin

Sent: 03 April 2012 10:33

To: NW North Presten, Information Requests

Subject: PRE3187_DFR 31936 - Land at Higher Standon, Clitherce - FRA

Colin Worswick

Development and Flocd Risk Engineer
North Area, North West Region

01772 714259

07741 019565

From: Worswick, Colin

Sent: 22 March 2012 10:02

To: 'stewart.griffiths@amec.com'

Subject: RE: 31936 - Land at Higher Standon, Clitheroe - FRA

Stewart,

I can confirm that both sites lie within Flood Zone 1. We are not aware of any flooding incidents, however you are
advised to contact Ribble Valley Borough Council who may have more detailed local records Surface water run-off
must be restricted to existing greenfield rates which is 10l/s/hectare. You will require Flood Defence Consent to

culvert or divert any watercourses
Regards

Colin Worswick

Development and Flood Risk Engineer
North Area, North West Region

01772 714259
07741 019565

From: stewart.griffiths@amec.com [mailto:stewart griffiths@amec.com]
Sent: 20 March 2012 14;28

To: Worswick, Colin
Subject: 31936 - Land at Higher Standon, Clitheroe - FRA

Click here to report this email as spam.

FAQ: Colin Worswick

I understand that you cover the Clitheroe Area.

We are underiaking a Flood Risk Assessment for a couple of development sites in Clitheroe - see attached layout
" plan(s)




a) Site 1- 4 Acre Site{Post Code BB7 1HF)

The site is located between Little Moor and Litfle Moor View as indicated by the attached plan.

b) Site 2 - Main Development Site(covering an area of approx 70 ha)

Located to the east of Little Moor Road, as indicated on the Drawing.

Could you advise me whether there are any flooding restrictions on this site, for our inclusion in our Flood Risk

Assessment Report?
We understand that the site is located in a Fleod Zone 1 Area, but could you confirm this.

Any queries then contact me on the number below.

Regards

Stewart Griffiths
Senior Civil Engineer
AMEC

Ames Environment & Infrastructure UK Limited

Windsor House, Gadbrook Road Northwich CW9 7TN, UK
Tel 188 (011606 354800

Direct +44 {0}16086 354812 mobile +44{0)7886 213022
stewart.griffiths@amec.com

amec.com/ukenvironment

Be more sustainable - think before you print.

Business sustainabiiity starts here  AMEC is committed to reducing its carben footprint
Business sustainability starts hers  AMEG is a signatory to the UN Global Compact
Business sustainability starts here. . AMEC supportsSOS Children

-~ Forwarded by Stewart Griffiths/NOR/ENTEC/NWG on 20/03/2012 14.03 -~

From: "Welsby, Cliff' <cliff welsby@environment-agency gov ulk
To: stewart grifiiths@amec com” <stewart griffiths@amec.coms
Date: ]5/031’2012 12:15

Subjest: RE: 31936 - Land at Higher Standon Clitheroe - FRA
Stewart.

Colin Worswick is the engineer for Clitheroe area.

Tel 07741 019565




Cliff.

From: stewart.griffiths@amec.com [mailto:stewart.griffiths@amec.com]
Sent: 14 March 2012 10:08

To: Welsby, Cliff

Cc: Carter, Philip A; andrew warsdale@amec.com

Subject: 31936 - Land at Higher Standon, Clitheroe - FRA

Hi CIiff,

We have a couple of Greenfield sites in Clitheroe where we have been asked to undertake an Outline FRA.,

Who is the EA contact for this area?

Regards

Stewart Griffiths
Senior Civil Engineer
AMEC

Amee Environment & Infrastructure UK Limited

Windsor House, Gadbrook Read Northwich GW8 7TH UK
Tel +98 (0)1606 354800

Diract +44 (0116806 354812 moebile +44{017896 213822
stewart.griffiths@amec.com

amec.com/ukenvironment

Be more sustainable - think before you print,
Business sustainability starts hera  AMEC is commitled to reducing its carbon footprint

Business sustainability starts here  AMEC is a signatory to the UN Global Compact
Business sustainability starts hare  AMEC supporisS0S Childran

From: ‘Welsby Cliff <cliff welsby@environment-agency gov uk>
To: ‘stewart griffiths@amec com' <stewart griffiths@amec coms
Cc: Carter Philip A" <PCARTER@environment-agency gov uk>
Date: 07/03/2012 10:28

Subject: RE: 31936 - Site at Lightfoot Lans, Fulwood, Preston - FRA
Stewart.

As detailed by Philip on site attenuation will be required for surface water at existing "green field" rates usually

considered to be 10l/sec/hec.
Any works to the culverted watercourse may require Agency formal consent.
Please contact me again should you need to apply for any consents.

Regards
CIiff

From: stewart griffiths@amec.com [mailto:stewart.griffiths@amec.com]
Sent: 07 March 2012 09:59




To: Welsby, Cliff
Cc: andrew . worsdale@amec.com; sammy.spaine@amec.com
Subject: 31936 - Site at Lightfoot Lane, Fulwood, Preston - FRA

Cliff,

Further to Phil Carter's e:mail below, are you aware of any site specific issues for the site at Lightfoot Lane (location
plan attached) which will need to be included in the FRA?

Many Thanks

Stewart Griffiths

Senior Civil Engineer

AMEC

Amec Environment & Infrastructure UK Limited

Windsor House, Gadbrook Boad Northwich CW9 Y TN LK
Tel +99 (011606 354800

Direct +44 (0)1608 354812 mobile +44({0)7886 213822

stewart.griffiths{@amec.com

amec.comfukenvironment

Be more sustainable - think befare you print,

Business sustainability starts here  AMEC is committed fo reducing its carbon footprint
Business sustainahility starts here  AMEC is a signatory to the UN Global Compact.
Business sustainability starts here. . AMEC supporisSOS Children

- Forwarded by Stewart Griffiths/NOR/ENTEC/NWG on 07/03/2012 08:563 -

From: ‘Carter Philip A <PCARTER@environment-agency gov uk>
Tor "stewart griffiths@amec com <stewart griffiths@amec coms
Ce: Waelshy Cliff' <cliff welshy@environment-agency gov uk>
Date: 07/03/2012 (9:47

Subject: RE: 31936 - Site at Lightfoot Lane, Fulwoed Preston - FRA
Stewart

The engineer who covers the area is Cliff Welsby - you can contact him directly on 01772 714016 but I've also copied
him into this e-mail.

I can confirm that the area is Flood Zone 1 and any development must ensure that surface water run-off from the site
is restricted to existing rates (to be identified in the FRA). From the OS map of the area, there is an ordinary
watercourse flowing through the site in a northerly direction, under the motorway, in culvert. The risk of flooding due to
blockage or under capacity of the watercourses and culverts on site will need fo be considered in the FRA, as will the
potential for removal of any culverts that could reduce flood risk

| would recommend contacting Cliff to see if he has any other site specific issues that would need to be considered in
the FRA. Kind regards

Philip

Philip Carter

Planning Liaison Officer
Environment Agency
PO Box 519

South Preston

PRS5 8GD

01772 714219




Flooding data Request - Standen Road, Clitheroe

14/02/2012 14:42

. Finch, Peter o richard breakspear

Richard,

Thank you for your Email dated 13" February 2012.

There are no major recorded flooding incidents on Standen Road, except for the
occasional blocked gully that can cause a localised flooding problem.

Regards

Peter Finch

Principal Engineer (Ribble Vailey)
Environment Services East
Lancashire County Council
01254 770960

LR L TR

This e-mail contains information intended for the addressee only.
It may be confidential and may be the subject of legal and/cr professional privilege
If you are not the addressee you are not authorised to disseminate, distribute copy or use this e-mail or any attachment to it

The content may be perscnal or cantain personal opinions and unless specifically stated or followed up in writing, the content
cannot be taken to form a contract or 1o be an expression of the County Council's position

tancashire County Council reserves the right to monitar all incoming and outgoing email

Lancashire County Council has taken reasonable steps to ensure that outgoing communications do not contain malicious
software and it is your responsibility to carry out any checks on this email befere accepting the email and opening attachments




RE: Sewer flooding data request , site at Standen, Clitheroe, Lancashire
4

Pianning Lialson o richard.breakspear 20/0212012 12:23

Hello Richard
information as requested

DG5S Sewer Flooding

| have checked our records and have found a DG5 flooding issues within the immediate vicinity of the
proposed development. The reported issue is on Turner Street, Clitheroe

Please note that United Utilities Water plc (UUW) can anly record and check flooding events which are
reported to us and we have to comply with our Regulators instructions on the qualification of flooding

events to place on the ‘at risk’ register

This assesment does not include any sewer flooding events caused by blockages or collapses which
are the result of third party actions, natural events or other actions over which UUW has no control

and not a facet of sewer capacity.

If | can be of any further assistance in the meantime then please don't hesttate to get in touch.

Regards
Graham Perry

From: richard.breakspear@amec.com [mailto:richard breakspear@amec. com]
Sent: 13 February 2012 10:15

To: Planning Liaison
Subject: Sewer flooding data request, site at Standen, Clitheroe, Lancashire

Hi,

I would fike to request information on past/existing incidences of sewer flooding in support of a Flood
Risk Assessment being prepared for a residential development site at Standen, Clitheroe, Lancashire.

I've checked on your website, under Developer Enquiries (
hitp:/Aww. unitedutilities .com/\Wastewaterconnections.aspx) and cannot find a link to the information |

require.

The site is immediately west of the A59, (see attached plan). The approximate grid reference for the
centre of the area of interest is: SD 74917 40684

Or see:
http:/fgridreferencefinder.com/?ar=8D7491740684%7CPoint s E%7C0&z=15&v=h&t=Point s E

Best regards,

Richard

Dr Richard Breakspear




Dawson, Emily

From: Griffiths, Stewart on behalf of Dawson, Emily
Sent: 26 March 2012 10:13

To: Dawson, Emily

Subject: 29421 - Land at Higher Standon, Clitheroe, Lancs

Note the response | received from UU last week, for your information

Regards

Stewart Griffiths
Senior Civil Engineer

AMEC
Amec Environment & Infrastructure UK Limited Windsor House, Gadbrook Road, Northwich CWS 7TN, UK Tel +39

{0)1606 354800 Direct +44 (0)1606 354812 mobile +44(0)7896 213922 stewart griffiths@armec com
amec com/ukenvironment

Be more sustainable - think before you print.

Business sustainability starts here... AMEC is committed to reducing its carbon fcotprint.
Business sustainability starts here.. AMEC is a signatory to the UN Global Compact
Business sustainability starts here - AMEC supports SOS Children

----- Forwarded by Stewart Griffiths/NOR/ENTEC/NWG on 26/03/2012 10:13

— >
| From |
[----=meee >
D et EUEEE R LR P T e |
|"Perry, Graham" <Graham Perry@uuplc.co.uk |
T e e e e e oo oo |
e >
| To: !
frmm e >
>-- e |
|<stewart griffiths@amec com> |
Seeeearrnnnn e i lia Bl’iiiti’ii |
frmmmmmen s >
| Date |
Jmmmmmm e >
> -- o e e |
[19/03/2012 16:21
e e e e e ||
|-m=mrmmree >
| Subject: |
[----=mmem- >
>--- o
IRE: 29421 - Land at Higher Standon, Clitheroe, Lancs I
e e oo o o oo |
Hello Stewart

Further to our discussion, | can confirm that we would accept free foul discharge from 50 domestic units into the
300mm combined sewer crossing the site but we would not accept any surface water. Under the terms of Building
regulation H3 & PPS25, you must discharge to either soakaway on site or to the nearby watercourse.

1




We would have no objection to you diverting the existing 300mm combined sewer that crosses the site providing that
you enter into a Section 185 Diversion agreement before starting

“UUnited Utilities Water plc (UUW) will provide information on connection points and maximum permitted discharge
rates to public sewers in response to enguiries by developers and in response to Flanning Applications where
Planning Authorities have elected to consult UUW on drainage matters.

However, the points of connection and discharge rates cannot be allocated and reserved for a particular development.
UUW reserves the right to revise the connection point and discharge rate current at the time that a formal application
for connection to public sewer is made, in order to take account of possible changes in discharges to the public sewer
between the date of the enquiry and the date of the connection being required”

Regards
Graham Perry

From: stewart.griffths@amec.com [mailto:stewart griffiths@amec.com]
Sent: 13 March 2012 13:17

To: Perry, Graham
Subject: 29421 - Land at Higher Standon, Clitheroe, Lancs

Graham,

FYi

| don't think you received this drawing last time!

Regards

Stewart Griffiths
Senior Civil Engineer

AMEC
Amec Environment & Infrastructure UK Limited Windsor House, Gadbrook Road, Northwich CWS 7TN, UK Tel +99

(0)1606 354800 Direct +44 (0)1606 354812 mobile +44(0)7896 213922 stewart griffiths@amec.com
amec com/ukenvironment

Be moare sustainable - think before you print.
Business sustainability starts here . AMEC is committed to reducing its carbon footprint.

Business sustainability starts here.. AMEC is a signatory to the UN Giobal Compact.
Business sustainability starts here .. AMEC supperisSOS Children
----- Forwarded by Stewart Griffiths/NOR/ENTEC/NWG on 13/03/2012 13:20

Frorm:  Stewart Griffiths/NOR/ENTEC/NWG
To: "Perry, Graham" <Graham Perry@uuplc co.uk>

Date:  13/03/2012 13:09

Subject: 29421 - Land at Higher Standon, Clitheroe, Lancs




Hello Stewart,

My initial thoughts would be that this is a significant development that will have a major impact to our network and
receiving treatment works.

Surface Water

All surface water from this site must be drained directly soakaway / SUDS or to the watercourses running through the
site. You will need to discuss your proposals with the EA to agree discharge points / flow rates

Foul

We are currently carrying out a detailed assessment of the area and we should know the impact that your site has to

our assets in the near future.
For your purpeses | would suggest that will be capacity issues on the network & treatmen? works.

Regards

Graham Perry

From: stewart griffiths@amec com [mailto:stewart griffiths@amec.com)
Sent: 05 January 2012 16:34

To: Perry, Graham
Subject: 29421 - Land at Higher Standon, Clitheroe, Lancs

Hi Graham,

Happy New Year!
We have a site in your area which we are assessing from a drainage capacity point of view

The location of the site is attached (Postcode BBY 1PP) for your information, which is located to the South East of
Clitheroe.

We are in the process of requesting Sewer Record information from UU

Anticipated development wilf consist of approx 1040 residential properties and 7500 m2 of office space

Could you advise me on the capacity of the local sewerage systems to accommodate such a development?
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Plate D.1 View west from eastern corner of site

Plate D.2 View south-west from eastern corner of site




Plate D.3 View East from centre of site




Plate D.5 View east from western ridge of site

Plate D.6 View north from western ridge of site




Plate D.7 View wes

t from western ridge o_f site

Plate D.8 View northwest from western ridge of site




Plate D.9 View north from edge of Pendleton Brook, upslope along line of
Roman Road

Plate D.10 View north from southeast corner of the site adjacent to Standen
House grounds




Plate D.11 View east from southeast corner of the site adjacent to Standen
House grounds







Plate D.16 View of Pendleton Brook (looking upstream, on-site tributary is at
left




Plate D.17 View of Pend|
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Plate D.19 View of Pendieton Brook (looking downstream) — not former flow
control structure at upstream end of depot
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Plate D.20 View of ditch at start of on site yvetercouygg
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Plate D.21 View of ditch (upper on site watercourse) — looking downstream
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Plate D.23 Vi f ditch (upper on site watercou;g_e
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Plate D.25 View of ditch confluence, looking west (ditch from plates D.20 to
D.24 comes from right, ditch in plate D.26 from bottomed left)
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Plate D.27 View of on-site watercourse

Plate D.28 View of on-site watercourse (




Plate D.29 View of on-site watercourse (water present, plus bed indicative of
regular flows)

Plate D.30 View of on-site watercourse (boundary where watercourse flows
along edge of recreation ground
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Plate D.31 View of on-site watercourse (site to left of hedge - boundary where
watercourse flows along edge of recreation ground)
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Plate D.32 View of on-site watercourse (site to back of photo, flow to the right,
recreation ground behind)




Plate D.33 View of on site watercourse (behind hedge on right) - note spring
area in centre of shot - flow towards centre of picture. Watercourse crossing in
D.34 can be seen in background

Plate D.34 View of on

-site downstream (s

outh) from watercourse track crossing
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Plate D.35 View of on-site watercourse downstream of crossing (view here is
upsireamwards)

o

Plate D.36 View of on-site watercourse downstream-wards, start of ‘ravine’
feature
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Plate D.37 View of on-site watercourse u

stream of footbridge
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Plate D.39 View of spring emerg

g watercourse

oining

Plate D.40 View of spring




Plate D.41 View of lower portion of ravine with on

-site watercourse

Plate D.42 View tributary confluence with Pendleton Brook (tributary flows
towards centre from bottom right, Pendelton Brook flows left to right in the
background)
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Entec UK Limited

Doherty Inncovation Ce. ..

Pentlands Science Park
Edinburgh EH26& QP2

Date 04/10/2012 14:17 Designed by neill .malone
File Phase 1 300mm de... |Checked by
Micro Drainage Source Control W.12.6.1

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

Storm Max Max Max Max Max Max
Event Level Depth Control Overflow & Qutflow Volume
(m) (m) (1/s) (1/s} (1/s) {m*)

15 min Summer 0.102 0 102 30 9 00 30.9 3579.0
30 min Summer 0.124 0.124 39 .4 0.0 39 .4 4331 1
60 min Summer 0.14% 0.148 50 .0 6.0 50.0 5219.0
120 min Summer 0 178 0.178 62 .6 0.0 62.6 6234 .1
180 min Summer 0.196 0.196 70.46 0.0 70.6 6866 2
240 min Summer 0.209 0.209 76.3 0.0 76.3 7312 .7
360 min Summer 0.226 0.226 84 1 0.0 84.1 7903.7
480 min Summer 0 236 0.236 88 .9 0.0 88.9 8261 .3
600 min Summer 0.242 0.242 91 .7 c.0 91.7 8478 7
120 min Summer 0.247 §.247 93.9 0.0 93 .6 8631.4
$60 min Summer 0.253 0.253 96 .7 0.0 96 7 8840.1
1440 min Summer 0 260 0.260 100 .0 00 100.0 9097.8
2160 min Summer 0.264 0.264 101 .9 0.0 101 9 9228 .8
2880 min Summer 0.263 0 .263 101.4 0.0 101 .4 9202 .3
4320 min Summer 0 .259 0.259 99.5 0.0 99.5 9063.3
5760 min Summer 0 251 0.251 9% 0 0.0 96.0 8797 .4
7200 min Summer 0.243 0.243 92. 0 0.0 92 .0 8502.5
8640 min Summer 0.235 0 235 83 .2 0.0 88 2 8208.0
10080 min Summer 0.226 0.226 84 3 0.0 84 3 7926 .4
15 min Winter 0.115 0.115 35 8 00 35.8 4008.1
30 min Winter © 139 0.139 45 .6 0.0 45 .6 4850 .4
60 min Winter 0 167 0.167 57.7 0.0 57.7 5845.5
120 min Winter 0.200 0.200 72.2 00 72.2 6984 4

S5torm Rain Overflow Time-FPezk

Event (mm/hr) Volume (minsg)
(m?)

15 min Summer 161 283 0.0 30

30 min Summer 97.982 0.0 45

60 min Summer 59.526 00 74

120 min Summer 36.163 0.0 132

180 min Summer 27.018 0.0 190

240 min Summer 21.970 0.0 248

360 min Summer 16.414 c.0 366

480 min Summer 13.347 ¢.0 482

600 min Summer 11.368 .0 600

720 min Summer 9.972 0.0 642

960 min Summer 8.067 0.0 758

1440 min Summer 5.983 0.0 1010

2160 min Summer 4,437 0.0 1416

2880 min Summer 3.590 0.0 1324

4320 min Summer 2.699 00 2640

5760 min Summer 2.205 00 3408

1200 min Summer 1.885 0.0 4184

3640 min Summer I 658 g.0 43836

10080 min Summer 1.488 .0 5664

15 min Winter 161 283 0.0 30

30 min Winter 97.982 0.0 44

60 min Winter 59 526 00 72

120 min Winter 36.163 0.0 128

Status

Filood
Flocd
Flocd
Flood
Flood
Flood
Flood
Flood
Flood
Flocd
Elocd
Flood
Flood
Flood
Flood
Flood
Flood
EFlocd
Elced
Flocd
Elocd
Elocd
Floed

Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk

©1982-2011 Micro Dralnage Ltd




Fntec UK Limited

Doherty Innovation Ce...

Pentlands Science Park

Edinburgh EHZ26 0PZ

Date 04/10/2012 14:17
File Phase 1 300mm de...

Designed by neill .malone
Checked by

Micro Drainage

Source Control W.12.6.1

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

Storm
Event

180 min
240 min
360 min
480 min
€00 min
720 min
960 min
1440 min
2160 min
2880 min
4320 min
5760 min
7200 min
8640 min
10080 min

Winter
Winter
Winter
Winter
Winter
Winter

Winter

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

DN P WS WW WP G N

Max Max Max Max Max Max
Level Depth Control Overflow & Outflow Volume
(m) (m) {1/s) (1/s) (1/s) {m*}
0.220 0.220 81.3 c .0 81 .3 7694
0.234 0 234 88 .0 0.0 88.0 819s6.
0.253 0.253 96 .9 0.0 96.% 8865.
0.265 0.265 102.6 00 102 6 9275
¢ 2712 0.272 105.9 0.0 105.9 9534,
0 277 0.277 108.3 0.0 108.3 9698,
0.282 0.282 110.7 0.0 110.7 9870.
¢ 288 0 288 113.3 0.0 113.3 10C70.
c.287 0.287 112.9 0.0 112.9 10033.
0.281 0.281 110.90 0.0 110 0 9830.
0.269 0 269 104.3 0.0 104.3 5398
0.254 0 254 97 .4 0.0 97.4 8907
0 241 0.241 91.3 0.0 91.3 8439.
0 229 0.229 85 .5 0.0 85.5 80190.
0 218 0.218 80.4 0.0 80.4 7625
Storm Rain Owerflow Time-Peak
Event {rm/hx) Volume {mins)

(m*)
180 min Winter 27.018 0.0 186
240 min Winter 21.970 0.0 244
360 min Winter 16.414 0.0 358
480 min Winter 13.347 0.0 470
600 min Winter 11.368 0.0 578
720 min Winter 9.972 0.0 680
960 min Winter 8.067 0.0 168
1440 min Winter 5 383 0.0 1076
2160 min Winter 4,437 0.0 1520
2880 min Winter 3.590 00 1960
4320 min Winter 2.699 0.0 2780
5760 min Winter 2.205 0.0 3592
7200 min Winter 1.885 0.0 4400
8640 min Winter 1.658 0.0 5184
10080 min Winter 1.488 0.0 5952

Status

Flood
Flcood
Flood
EFlood
Flood
Elood
Flood
Flcod
Flood
Flood
Flood
Flood
Flood
Flood
Flood

Risk
Risk
Risk
Risk
Risk
Risk
Risk
Rishk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
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Entec UK Limited

Doherty Innovation Ce.. .
Pentlands Science Park
Edinburgh EH26 (QPZ

Date 04/10/2012 14:16 Designed by neill.malone
File Phase 2 300mm de... |Checked by
Micro Drainage Source Ceontrcl W.12.6.1
Summary of Results for 100 vear Return Period (+30%)
Storm Max Max Max Max Max Max Status
Event Level Depth Contrcl Overflow I Cutflow Volume
{m) (m) {1/s) {1/s) (1/s) {m?}
15 min Summer 0 104 0.104 32.3 0.0 32.3 3679.5 Flood Risk
30 min Summer 0.125 0.125 41 .0 00 41 .0 4452.5 Flood Risk
60 min Summer 0.151 0.151 52 .2 0.0 52.2 5364 .5 Flood Risk
120 min Summer 0.180 0.180 65.1 8.0 65.1 6406 7 Flood Risk
180 min Summer $¢.19% ¢ 199 3.6 00 73.6 7053.6 flood Risk
240 min Summer 0 212 0.212 79,7 0.0 79.7 7510.3 Flood Risk
360 min Summer 0.229 0.229 87.8 0.0 87 .8 8113 .0 Flood Risk
480 min Summer (.239 0 239 92 .5 0.0 92.5 8475.7 Flood Risk
600 min Summer 0.245 0.245 95 .4 0.0 95.4 86%4.4 Flood Risk
720 min Summer 0.249 0.249% 97 .6 0.0 97 .6 8851.5 Fleod Risk
960 min Summer 0.255 0.255 100.5 0.0 100 & 9064 5 Flood Risk
1440 min Summer 0.263 0.263 104 .2 0.0 104.2 9325.7 Flood Risk
2160 min Summer 0 266 (0.266 105 .9 0.0 105.9 9453 .8 Flood Risk
2880 min Summer 0.265 0.265 105 4 0.0 105 4 8420.4 Flood Risk
4320 min Summer 0.261 0 .261 103.4 0.0 103.4 9267 3 Flood Risk
5760 min Summer 0 .253 0 253 98 5 0.0 99.5 8989 .3 Flood Risk
7200 min Summer 0 245 0.245 95 .4 0.0 95 4 8682.4 Flood Risk
8640 min Summer 0.236 0 236 91 .1 0.0 21.1 8377 9 Flood Risk
10080 min Summer 0.228 0.228 87.3 00 87 3 8089.0 Flood Risk
15 min Winter 0.116 0 116 37 .3 00 37.3 4120 7 Flood Risk
30 min Winter 0.140 0 140 47 .4 0.0 47.4 4986 3 Flood Risk
60 min Winter 0.169 0 169 60 .2 0.0 60.2 6008.3 Flood Risk
120 min Winter 0.202 0.202 75 .3 0.9 75.3 7171.2 Flood Risk
Storm Rain Overflow Time-Peak
Event (m/hr} Volume {mins)
{m3)
15 min Summer 161.283 0.0 30
30 min Summer 97 982 0.0 45
60 min Summer 59.526 0.0 14
120 min Summer 36.163 0.0 132
180 min Summer 27.018 0.0 190
240 min Summer 21.870 00 248
360 min Summer 16.414 0.0 3686
480 min Summer 13 347 0.0 482
600 min Summer 11 368 0.0 596
720 min Summer 9.972 0.0 636
960 min Summer 8.067 0.0 754
1440 min Summer 5 983 0.0 1008
2160 min Summer 4 437 0.0 1416
2880 min Summer 3 580 0.0 1824
4320 min Summer 2.699 0.0 2636
5760 min Summer 2.205 0.0 3408
7200 min Summer 1.885 0.0 4184
8640 min Summer 1.658 0.0 4936
10080 min Summer 1.488 00 5664
15 min Winter 161 .283 0.0 30
30 min Winter 97 982 0.0 44
60 min Winter 59 526 0.0 72
120 min Winter 36.163 0.0 130

©1982-2011 Micro Drainage Ltd




Entec UK Limited

Doherty Innovation Ce...

Pentlands Science Park
Edinburgh EH26 0PZ

Date 04/10/2012 14:16
File Phase 2 300mm de...

Designed by neill .malone
Checked by

Micro Drainage

Source Control W.12 6.1

180
240
360
480
500
720
960
1449
2160
2880
4320
5750
7200
8640
10080

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

Storm
Ewvent

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max Max Max Max Max Max
Level Depth Control Overflow & Qutflow Volume
(m} {m} (1/s) (1/s} (1/s) (m?)
0.223 0 223 84.9 0.0 84.9 7904.5
0.237 0.237 91 .8 0.0 91 8 8418.5
0 256 0.256 101.90 0.6 101.0 9100 0
0.268 0.268 106.9 0.0 106.9 9516.0
0.275 0.275 110.3 0Q 110 3 9778 .0
0.280 0.280 112 7 0.0 112 7 8941 .7
0.285 0 285 115.2 0.0 115.2 10119.5
C.2%1 0 291 117 .9 3.0 117 .9 10317 4
0.289 0.289 117.2 0.0 117.2 102692.0
0.283 0.283 114 .2 0.0 114.2 10052 .9
0.270 ¢.270 107.8 0.0 107 8 9599.4
0.256 0.256 101.0 0.0 101.0 9090.2
0.242 0 242 94 .2 0.0 94 .2 8606.0
0.230 0 230 88.2 0.0 88.2 8164.3
0.219 0 219 83 0 0.0 83.0 7769.5
Storm Rain Owverflow Time-Peak

Event {(mm/hx) Volume {mins)
(m?*)
1830 min Winter 27.018 00 186
240 min Winter 21.970 0.0 244
360 min Winter 16.414 0.0 358
480 min Winter 13.347 0.0 470
600 min Winter 11.368 0.0 578
720 min Winter 9.972 0.0 680
960 min Winter 8.067 0.0 766
1440 min Winter 5 983 g.0 1668
2160 min Winter 4,437 0.0 1520
2880 min Winter 3.590 0.0 1956
4320 min Winter 2.698 00 2780
5760 min Winter 2.205 0.0 3584
7200 min Winter 1 885 0.0 4400
8640 min Winter 1 658 0.0 5184
10080 min Winter 1.488 0.0 5952

Status

Flood
Flood
Flood
Floocd
Flocd
Fleced
Flecod
Ficed
Flood
Flood
EFlood
Flood
Flood
Flood
Flood

Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
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Summary of Results for 1080 vear Return Period (+30%)

Storm Max Max Max Max Max Max
Event Level Depth Control Overflow £ Outflow Vcolume
{m) m) (1/s) {1/s) (1/s) {m?)

15 min Summer 0.107 0.107 21.0 0.0 21.0 2237 .4
30 min Summer ¢ .12% 0 129 26.5 00 26.5 2706.8
60 min Summer 0.155 0.155 33.5 0.0 33.5 3259.5
120 min Summer 0 185 0 .185 a1 .7 0.0 41 .7 3888.2
180 min Summer 0 .204 Q 204 46 .9 0.0 46 .9 4276.7
240 min Summer 0 217 0.217 50.5 0.0 50 5 4549.5
360 min Summer 0.234 0 234 55.3 0.0 55.3 49%06.1
480 min Summer 0.244 0 .244 58.2 0.0 58.2 5117 .0
600 min Summer {.250 0.250 59.9 0.0 59.9 5241.8
120 min Summer 0 254 0.254 61 .2 0.0 61 2 5338.0
260 min Summer 0 260 0 260 62 .9 0.0 62.9 5464 2
1440 min Summer 0.267 0.267 64.9 0.0 64 9 5H615 2
2160 min Summexr 0 270 0.270 65 .8 0.0 65 8 56B80.0
2880 min Summer 0 269 0 269 65 .3 0.0 65.3 5647.9
4320 min Summer 0.264 0.264 63.9 0.0 63.9 5536.0
5760 min Summer 0.255 0.255 61.3 0.0 61 3 5354 9
7200 min Summer 0.246 0.246 58.8 0.0 58 8 5158.8
8640 min Summer 0 237 0.237 56 2 6 0 56 .2 498 6
10080 min Summer 0 .228 0.228 53.8 0.0 53.8 478% ¢
15 min Winter 0.119 0 119 24.1 0.0 24.1 2505 3
30 min Winter 0 .144 0.144 30.6 0.0 30.6 3031 3
60 min Winter 0.3174 0.174 38.5 0.0 38 5 3650 4
120 min Winter 0 207 0 207 47 8 0.0 47.8 4356.7

Storm Rain Owerflow Time-FPeak

BEvent {(mm/hr) Volume {minsg)
(m?)

15 min Summer 161.283 0.0 27

30 min Summer 97.982 o.0 41

60 min Summer 59 526 0.0 70

120 min Summer 36,163 00 128

180 min Summer 27.018 0.0 188

240 min Summer 21.970 0.0 246

360 min Summer 16.414 0.0 364

480 min Summer 13.347 0.0 482

600 min Summer 11.368 0.9 582

720 min Summer g 972 0.0 624

960 min Summer 8.067 00 744

1440 min Summer 5.983 0.0 1300

2160 min Summer 4,437 0.0 1408

2830 min Summer 3.590 c.0 1820

4320 min Summer 2.699 0.0 2604

5760 min Summer 2 205 0.0 3408

7200 min Summer 1.885 0.0 4184

8640 min Summer 1 .658 0.0 4428

10080 min Summer 1.488 0.0 5656

15 min Winter 161 .283 0.0 27

30 min Winter 97 982 0.0 41

60 min Winter 59 526 0.0 70

120 min Winter 36.163 c.0 126

Status

Flood
Flood
Flood
Floed
Eloed
Flood
Flood
Floed
Flood
Flocd
Floced
Flood
Flood
Flocd
Flood
Flocd
Tlocd
Flood
Flocd
Flood
EFlood
Flood
Flood

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

Storm
Event

180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
960 min Winter
1440 min Wintex
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Wintex
10080 min Winter

Max Max Max Max Mas Max
Level Depth Control Overflow I Outflow Volume
(m) {m) (1/s) (1/s) {1/s) (m*)
0.228 0.228 53 .8 0.0 53 8 4793 3
0 243 0.243 57.9 [UR] 57 9 5100.5
0.262 0.262 63 .5 0.0 63.5 5504.8
0.274 ¢ 2714 66 .8 0.0 66.8 5748 .8
c.281 0.281 63 .8 0.0 68 .8 5900 4
0.285 0.285 0 1 oc.0 70 .1 5993 8
0.291 0291 1.7 00 71 7 elG1.7
0.296 0.2946 721 0.6 13.1 R208.3
0.293 0.293 72 .4 0.0 72 .4 6162.0
0.287 0.287 70.5 0.0 70.5 6017.3
0.272 0.272 66 .4 8.0 66.4 5722.0
0.257 0.257 62.0 0.0 62.0 5399.3
0.243 0.243 57 .9 0.0 57.9 5095.9
0 230 0 230 54 .2 0.0 54 2 4822 1
0.218 0.218 50.9 0.0 50.9 4578.8
Storm Rain Overflow Time-Peak

Event (rmm/hr) Volume {mins)
(m3}
180 min Winter 27.018 0.0 184
240 min Winter 21 9170 0.0 242
360 min Winter 16.414 0.0 356
480 min Winter 13.347 0.0 168
600 min Winter 11 368 0.0 574
720 min Winter 9.972 0.0 674
960 min Winter 8 067 0.0 760
1440 min Winter 5 G83 g.0 1062
2160 min Winter 4 .437 0.0 1518
2880 min Winter 3 590 0.0 1940
4320 min Winter 2.699 0.0 2772
5760 min Winter 2 205 0.0 3576
7200 min Winter 1.885 0.0 4392
8640 min Winter 1.658 0.0 5120
10080 min Winter 1.488 60 5944

Status

Flocd
Flood
Flood
Flood
Floed
Flocod
Flood
Flocd
Flood
Flood
Flood
Flood
Elood
Flood
Flood

Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
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