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1. Introduction

AECOM Infrastructure & Environment UK Limited (AECOM) has been commissioned by
Leicestershire County Council (LCC) to undertake a Flood Risk Assessment (FRA) in support of the
planning application for the proposed North & East Melton Mowbray Distributor Road in Melton
Mowbray, Leicestershire. This FRA has been prepared in accordance with the National Planning
Policy Framework (NPPF)l and the accompanying Planning Practice Guidance (PPG)Z.

This report provides an assessment of the present flood risk along the proposed route as well as the
effect of the proposed scheme on flood risk to adjacent areas.

1.1 Location of Project

Leicestershire County Council (LCC) have assessed highway alignment options to accommodate
future growth and to address congestion issues within and through Melton Mowbray town centre to
divert traffic away from the town centre onto more suitable local distributor roads. Following an
Options Assessment exercise, the proposed North & East Melton Mowbray Distributor Road, herein
referred to as the proposed scheme, was determined as the preferred option to facilitate development
included in the Melton Borough Council Draft Local Plan.

The proposed road is located to the north and east of Melton Mowbray. It runs from the A606
Nottingham Road at its junction with St Bartholomew's Way to the A606 Burton Road at its junction
with Sawgate Road. The scheme includes six at-grade roundabouts, one at each end at the tie-ins to
the existing network and four where it intersects existing roads; Scalford Road, Melton Spinney Road,
A607 Melton Road, B676 Saxby Road. The proposed scheme alignment is shown in Appendix A.

The land use in the area consists of predominantly mixed arable and livestock (dairy cattle and sheep
rearing) which surrounds the urban fringe of Melton Mowbray to the north and east.

The proposed scheme intersects one Main River - the River Eye, and five Ordinary Watercourses
which are tributaries of the River Eye, a railway line, and the former now disused Melton Mowbray
Navigation and Oakham Canal. The five Ordinary Watercourses are two unnamed minor
watercourses located near Sysonby Lodge Farm, Scalford Brook, Thorpe Brook and the unnamed
watercourse located adjacent to Lag Lane which will be referred to as the Lag Lane watercourse
hereon. In addition, Burton Brook (an Ordinary Watercourse), which is not crossed or culverted, is
located within 800 m of the proposed scheme to the southeast.

To the northeast of Melton Mowbray just beyond the route alignment is the Twinlakes Theme Park.
There are a number of offline ponds within the Twinlakes Theme Park.

To the north of Melton Mowbray just south of the route alignment is the Melton Mowbray Country
Park. Various ponds and stillwaters are present within the area, including a series of small lakes within
the Melton Mowbray Country Park that are online with Scalford Brook which form the Scalford Brook
Flood Storage Area. The Scalford Brook Dam flood retention facility was completed in 1990 to control
the rate of discharge into Melton Town centre and offer a 1% AEP standard of protection.

In addition, there is the Brentingby Flood Storage Area contained within a large flat area within a
meander of the River Eye to the south of the Brentingby Railway Junction.

Detailed information on topography, rainfall, land use, surface water features, geology and ecology
are included in Chapter 16: Road Drainage and the Water Environment of the Environmental
Statement (AECOM, 2018).

! Department for Communities and Local Government. 2018. National Planning Policy Framework. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/733637/National_Plann
ing_Policy Framework _web accessible_version.pdf

2 Department for Communities and Local Government. 2014. Planning Practice Guidance: Flood Risk and Coastal Change.
Available at: http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-change/
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1.2 Background

LCC has assessed highway options to accommodate future growth and to address congestion issues
within and through Melton Mowbray town centre to divert through traffic away from the town centre
onto more suitable local distributor roads. Chapter 3: Assessment of Alternatives of the Environmental
Statement describes the various options that have been developed and considered; ultimately
resulting in the definition of the proposed scheme. A brief overview of the options appraisal process is

included below.

The selection of the proposed scheme has been an iterative process that began with a study in 2014
to examine how future development within Melton Mowbray will affect traffic congestion in the town
centre. The study showed that the road network in Melton Mowbray’s town centre is close to its
capacity and any future development will require significant improvement to the current road network.
Workshops were held by Melton Borough Council (MBC) with stakeholders and residents to discuss
potential solutions, resulting in development of 60 different options to address the issues. This ‘long
list’ was then assessed in terms of deliverability, affordability and acceptability to narrow the options
down to a ‘short list’ of 24 options. In February 2015 workshops were held with representatives from
MBC to further assess the options. The results showed that the highest performing options were all
different types of distributor road. Using this information a traffic modelling assessment was carried
out to compare the performance of an inner distributor road and an outer distributor road.

e Inner distributor road: linking the A606/ Mucky Lane junction to the A606 at the Cattle Market
junction via the A607/ Dalby Road junction and onwards to the A6006/ Park Avenue junction.

e  OQuter distributor road: linking the A606 Burton Road in the south to Scalford Road in the north via
a westerly route which passes the B6047 Dalby Road, A607 Leicester Road and the A6006,
before heading in a north westerly direction along Welby Road and Welby Lane to the A606

Nottingham Road.

The results indicated that both an inner and outer distributor road would reduce the levels of traffic in
the town centre, however the outer distributor road would provide a greater reduction in congestion
and also provide the additional road capacity to support Melton Mowbray’s growth aspirations. In
September 2016 Leicestershire County Council’s Cabinet approved the development of a Transport
Strategy for Melton Mowbray to examine options for an outer distributor road.

Four options were explored for the route of an outer distributor road as shown in Figure 1-1 below.
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Figure 1-1 Options considered for an Outer Distributor Road
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The four options were then appraised, with the results showing that the eastern and western
distributor roads were the best options to improve congestion in Melton Mowbray. These two routes
were then presented to a workshop group and the decision taken that the eastern option would
provide the best cost/ benefit ratio for Melton Mowbray.

Both the western and eastern distributor roads would involve crossing of the River Eye and its
associated flood plain.

In July 2016 two potential routes were developed for the eastern outer distributor road. Figure 1-2
shows the two options.

-

| Option two

Figure 1-2 Options for Eastern Distributor Road

The assessment process suggested that Option 1 would more effectively deliver the aims of the
distributor road and would do so with a lesser environmental impact than Option 2. Some of the key
environmental aspects where Option 1 fares better than Option 2 are as follows:

e Option 2 is approximately 0.5km longer than Option 1, would have a greater journey time for
users of the route and would require a larger amount of land. The increased length of the road
would have additional environmental impacts.

e Option 2 would take the road further from Melton Mowbray, extending the urban fringe of the
town further into the surrounding rural area, although in doing so would take the road further from
properties on the outskirts of the market town. Option 2 also passes through the Brentingby
Flood Storage Area, with significant impacts on the flood storage capacity and environmental
impacts on the area that may not be acceptable to the Environment Agency in the context of
other options. Where the route of Option 2 crosses the Brentingby Flood Storage Area, a viaduct
or multi-span structure would be required of approximately 700m in length. The scheme would
pass through a larger amount of land in Flood Zones 2 and 3 than Option 1.

Prepared for: Leicestershire County Coucil AECOM
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e Option 2 would still require a crossing over the River Eye, although the crossing location would
not be in close proximity to high voltage powerlines. The two routes diverge to the south east of
Thorpe Arnold so the impact of the scheme on the village would be similar for the two options.

1.3 Development Proposals

This section provides a brief overview of the proposed structures across the five Ordinary
Watercourses and the River Eye (See Table 1-1 below). In addition, this section provides a summary
of the development proposals in the vicinity of the proposed River Eye crossing. General arrangement
drawings of these proposed structures are provided in Appendix A.

Table 1-1 Details of proposed structures across the six watercourses being intersected by MMDR

Structure Location Watercourse Description of structure
Name
co1 Chainage 220 Unnamed Ordinary Watercourse Reinforced concrete 1.5 x 1.5m (internal)
located adjacent to Sysonby Lodge  box culvert passing through highway
Farm embankment with invert set-down 0.3m
beneath bed of watercourse.
Length approximately 60m due to high
skew.
C02 Chainage 730 Unnamed Ordinary Watercourse Reinforced concrete 1.5 x 1.5m (internal)
located near Sysonby Lodge box culvert passing through highway
embankment with invert set-down 0.3m
beneath bed of watercourse.
Length approximately 30m.
BO1 Chainage Scalford Brook (Tributary of the A single 9m clear span bridge, open span
1980 River Eye) structure across the Scalford Brook
watercourse.
Fully integral bridge with precast beam
deck supported on either:
e piled reinforced concrete
abutments, or
e steel sheet-pile abutments
B02 Chainage Thorpe Brook (Tributary of the River A single 15.5m clear span bridge, open

3260 Eye) span structure across Thorpe Brook
watercourse and combined farm track /
NMU route. Thorpe Brook bridge enables
the farm track and NMU route to pass
north-south beneath the MMDR on the east
side of the watercourse.

Fully integral bridge with precast beam
deck supported on either:
e piled reinforced concrete
abutments, or
e steel sheet-pile abutments

Co03 Chainage  Lag Lane Ordinary Watercourse Reinforced concrete 2.0 x 2.3m high

3950 (tributary of the River Eye) is crossed (internal) box culvert passing through
by the proposed MMDR at chainage highway embankment with invert set-down
3950 0.3m beneath bed of watercourse. Length
approximately 55m.
Cco4 Under Lag Lane Ordinary Watercourse by 3.0 x 1.3m box culvert carrying the Lag
realigned  egjigned Lag Lane in the vicinity of  Lane watercourse beneath the B676 Saxby
Lag Lane the proposed roundabout 5 Road and proposed bridleway west of

Prepared for: Leicestershire County Coucil AECOM
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in the Roundabout 5, with invert set-down 0.3m
‘é'c"gty of beneath bed of watercourse. Length
axby )
Road c. approximately 10m (TBC).
4850
Co05 Under Lag Lane Ordinary Watercourse: By 3.0 x 1.3m box culvert carrying the Lag
Saxt()jy the realigned Saxby Road in the Lane watercourse beneath the B676 Saxby
Eggo c. vicinity of the proposed roundabout 5 Road and proposed bridleway west of
immediately upstream of its Roundabout 5, with invert set-down 0.3m
confluence with River Eye beneath bed of watercourse. Length
approximately 40m.
B0O4 Chainage River Eye A 55m, 4-span structure to accommodate
5100 flood flows and an accommodation works

track access. Listed north to south the

proposed bridge spans are as follows:
e Span A: 11m flood relief span

e Span B: 14m flood relief span / livestock
underpass

e Span C: 14m River Eye span (25m
further south than original proposal)

e Span D: 11m flood relief span /
accommodation works track access

In addition to the MMDR carriageway
and shared footway/cycleway, the River
Eye bridge incorporates a separate farm
access track / NMU route north to south
over the River Eye.

Proposed River Eye Crossing

The proposed scheme crosses the River Eye just to the south of the junction of Saxby Road and Lag
Lane. The development proposals in the vicinity of this crossing are shown on Figure 1-3 and listed
below:

A new culvert (C03), located on the Lag Lane tributary, approximately 1km upstream of its
confluence with the River Eye, where the proposed highway crosses the tributary;

The removal of the existing Lag Lane bridge crossing the River Eye;

A proposed new junction (Roundabout 5) replacing the existing junction of Saxby Road and Lag
Lane;

Realignment of the existing northern branch of Lag Lane to join the proposed new junction, and
replacement of the existing southern branch of Lag Lane with the proposed southbound highway;

Saxby Road realigned to join the proposed junction/ highway;

Realignment of Lag Lane tributary to the west of the proposed junction, including a new culvert
(C04) under the realigned Lag Lane and a new culvert (C05) under the realigned Saxby Road. In
addition, the portion of the Lag Lane watercourse to the south of Saxby Road will be day-lighted,;

New bridge (B04) for the proposed highway to cross the River Eye;
Realignment of the River Eye channel upstream of the proposed highway; and

Existing River Eye channel to be retained as a backwater.

Prepared for: Leicestershire County Coucil AECOM
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Figure 1-3 Development proposals in the vicinity of the River Eye Crossing

1.4 Methodology

A FRA is required to assess the risks from all sources of flooding to and from a proposed
development. Section 10 of the NPPF provides national policy in relation to development and flood
risk. This is supported by the PPG which accompanies the NPPF. The NPPF emphasises the need
for a risk-based approach to be adopted through the application of the ‘Source-Pathway-Receptor’

model. In accordance, AECOM'’s approach to this FRA is based on the Source-Pathway-Receptor
model.

The Source-Pathway-Receptor model firstly identifies the causes or ‘sources’ of flooding to and from a
development based on a review of local conditions and consideration of the effects of climate change.
The nature and likely extent of flooding arising from any one source is considered, e.g. whether such
flooding is likely to be localised or widespread. The presence of a flood source does not always infer
a risk. It is the exposure ‘pathway’ or the flooding mechanism that determines the risk to the receptor
and the effective consequence of exposure. For example, sewer flooding does not necessarily
increase the risk of flooding unless the sewer is local to the site and ground levels encourage
surcharged water to accumulate. The varying effect of flooding on the ‘receptors’ depends largely on
the sensitivity of the target. Receptors include any people or property within the range of the flood
source, which are connected to the source of flooding by a pathway. In order for there to be a flood
risk, all the elements of the model (i.e. a flood source, pathway and receptor) must be present.
Furthermore, effective mitigation can be provided by removing one element of the model.

AECOM'’s approach involves a desk-based review of available information in combination with
hydraulic modelling to establish the levels of flood risk. Once the flood risks had been established,
mitigation measures are proposed (where necessary) and residual risks are addressed.

1.5 Aims and Objectives

The aim of this report is to provide LCC with a FRA to inform of the risks to flooding posed to and by
the proposed scheme in support of a planning application for the proposed scheme. The FRA has
been prepared in accordance with the NPPF, its associated PPG and other relevant local policy.

Prepared for: Leicestershire County Coucil AECOM
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To achieve the above aim the following objectives were met:

e review of existing site data including Environment Agency (EA) flood risk data, ground
conditions (if available), scheme proposals and reference to relevant Leicestershire
County Council policy including Strategic Flood Risk Assessments, Preliminary Flood
Risk Assessments, Surface Water Management Plans and Local Flood Risk
Management Strategies;

o liaison with the EA to outline and agree requirements regarding various flood related
issues around the proposed River Eye crossing and River Eye hydraulic modelling;

e liaison with LCC Flood team (Lead Local Flood Authority) to outline and agree
requirements for the site-specific FRA,

e liaison with the AECOM Highways and Infrastructure Teams to obtain scheme
drawings, proposed drainage scheme drawings, topographical data etc.;

e assessment and interpretation of available information to identify potential sources of
flood risk. These include fluvial (River Eye and its tributaries), pluvial (surface water),
groundwater, combined, foul or surface water sewers, and infrastructure failure (e.g.
canals, reservoirs, pumped catchments) including any history of burst water mains,
blocked sewers, canal breach events etc.);

e hydraulic modelling to confirm baseline conditions and assess the fluvial flood risk
impact of the proposed development in the vicinity of the proposed River Eye crossing.
This included modelling of the existing baseline conditions and of the proposed
scenario with the new bridge for a series of magnitude fluvial events;

o identification of potential measures to mitigate the fluvial flood risk impacts of the
proposed development;

e areview of the surface water drainage design that has been prepared for the proposed
development, and incorporation of the design calculations into the FRA; and

e discussion and provision of recommendations for flood mitigation measures including
fluvial volume compensatory storage and residual risk mitigation measures in line with
the conclusions of the drainage strategy, where applicable.

1.6 Data Sources

The baseline conditions for the proposed route have been established through a desk study and via
consultation with the Environment Agency and been utilised to inform the assessment made within
this report. Data collected during the course of this assessment is described in Table 1-2.

Table 1-2: Sources of Data Reviewed

Purpose Data Source Comments
Identification of 1: 25,000 Ordnance Survey (OS) mapping. Identifies the position of the routes and local
Hydrological hydrological features.

Features
Identification of EA Indicative Flood Zone Map3 (online). Identifies fluvial/ tidal inundation extents and
Existing Flood Risk historical flooding.

EA Long Term Flood Risk Map4 (online). Provides information on the risk of flooding from
fluvial, surface water and reservoirs (artificial
sources).

Leicestershire County Council Preliminary Flood Risk Assesses flood risk across the county and

Assessment® (PFRA), Leicestershire County Council borough boundary areas. Includes flood risk

Local Flood Risk Management Strategy6 (LFRMS), and  from fluvial/tidal, sewers, overland flow and

% Environment Agency Flood Map for Planning [Online] Accessed: 02.09.18

* Environment Agency Flood Risk from Reservoirs [Online] Accessed: 02.09.18

® URS Scott Wilson (2011) Leicestershire County Council Preliminary Flood Risk Assessment.
® Leicestershire County Council (2015) Local Flood Risk Management Strategy

Prepared for: Leicestershire County Coucil AECOM
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Purpose

Data Source

Project Reference: North & East MMDR

Comments

Melton Mowbray Strategic Flood Risk Assessment’

(SFRA);

groundwater.

British Geological Survey records.

Provides details of geology and hydrogeology in
the vicinity of the Site.

Identification of
Historical Flooding

SFRA and PFRA.

Provides locations of historical flooding.

Details of the
Scheme

Proposed alignment drawings

General arrangement drawings of proposed watercourse

crossing structures

Proposed River Eye re-aligned channel design

Provides layout of the proposed MMDR route
and the various structures crossing the River
Eye and other ordinary watercourses

Provides the alignment of the proposed River
Eye diversion

Surface Water
Drainage

PFRA, SFRA, EA Flood Risk from Surface Water Map8

(online), and DEFRA SuDS — Non-statutory technical
standards®

Identifies existing surface water flood risk from
the route options.

Provides information regarding drainage
requirements for the route.

Planning Policy

Melton Borough Council Draft Local Plan™®

National Planning Policy Framework (NPPF)*! and
Planning Practice Guidance (PPG)™

Provides information regarding national and
local policy requirements.

Baseline fluvial
flood model

Environment Agency River Wreake Hydraulic Model

The existing River Wreake model was updated
using new LIiDAR data and new channel survey
data in the vicinity of the proposed River Eye
crossing and re-run to provide baseline flood
extents and design flood levels

Climate Change
Guidelines

Environment Agency Guidance for Flood Risk
Assessments: climate change allowances™

Provides guidance on when and how to use
climate change allowances in flood risk
assessments

" JBA Consulting (2015) Melton Borough Council Level 1 and Level 2 Strategic Flood Risk Assessment
8 Environment Agency Flood Risk from Surface Water Map [Online] Accessed: 02.09.18
® Department for Environment, Food and Rural Affairs (2015) Sustainable Drainage Systems: Non-statutory technical standards

for sustainable drainage systems

19 Melton Borough Council (2016) Draft Local Plan (Pre-Submission)

1 Department for Communities and Local Government (March 2012) National Planning Policy Framework. Chapter 10: Meeting

the challenge of climate change, flooding and coastal change. Paragraphs 93 to 108.

2 Department for Communities and Local Government (March 2014) National Planning Practice Guidance. Flood risk and

coastal change.

3 hitps://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances#what-climate-change-allowances-are
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2. Planning Policy and Guidance

The following planning policies and guidance are relevant to the proposed scheme with regards to
flood risk and surface water management.

2.1 National Planning Policy Context

The National Planning Policy Framework (NPPF) is supported by the Planning Practice Guidance
(PPG), an online resource published in March 2014. The PPG supersedes the PPS25 Practice
Guide™ and the Technical Guidance to the National Planning Policy’®, as detailed in the Ministerial
Statement ‘Making the planning system work more efficiently and effectively’le.

The NPPF and PPG must be taken into account in the preparation of local and neighbourhood plans,
and are a material consideration in planning decisions. It constitutes guidance for local planning
authorities (LPAs) and decision-takers, both in drawing up plans and as a material consideration in
determining applications.

The NPPF and PPG recommend that Local Plans should be supported by a SFRA and develop
policies to manage flood risk from all sources, taking account of advice from the EA and other relevant
flood risk management bodies, such as LLFAs and Internal Drainage Boards (IDBs). Local Plans
should apply a sequential, risk-based approach to the location of development to avoid, where
possible, flood risk to people and property and manage any residual risk, taking account of the
impacts of climate change, by:

e Applying the Sequential Test;
e Applying the Exception Test, if necessary;

e Safeguarding land from development that is required for current and future flood
management;

e Using opportunities offered by new development to reduce the causes and impacts of
flooding; and

e Seeking opportunities to facilitate the relocation of existing development, including housing, to
more sustainable locations where climate change is expected to increase flood risk.

2.1.1 NPPF Flood Zones

The Flood Zones referred to in the NPPF and PPG are classified as shown in Table 2.1 (based on
Table 1 of the PPG).

Table 2-1 Flood Zone Definition

Flood Zone Definition

Zonel Land having a less than 1 in 1,000 annual probability of river or sea flooding (Shown as ‘clear’ on the Flood
Low Probability Map — all land outside Zones 2 and 3).

Zone 2 Land having between a 1 in 100 and 1 in 1,000 annual probability of river flooding or land having between a 1
Medium in 200 and 1 in 1,000 annual probability of sea flooding (Land shown in light blue on the Flood Map)
Probability

Zone 3a Land having a 1 in 100 or greater annual probability of river flooding or land having a 1 in 200 or greater

High Probability annual probability of sea flooding (Land shown in dark blue on the Flood Map).

Zone 3b This zone comprises land where water has to flow or be stored in times of flood. Local planning authorities

The Functional should identify in their Strategic Flood Risk Assessments areas of functional floodplain and its boundaries

Floodplain accordingly, in agreement with the Environment Agency. (Not separately distinguished from Zone 3a on the
Flood Map)

 Communities and Local Government, (2012); ‘Planning Policy Statement 25: Development and Flood Risk, Practice
Guidance’

' Communities and Local Government, (2012); ‘Technical Guidance to the National Planning Policy Framework’

' communities and Local Government (2014); ‘Making the planning system work more efficiently and effectively’
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2.1.2  The Sequential and Exception Tests

The overall aim of the Sequential Test is to steer new development to areas designated as Flood
Zone 1. Where there are no reasonably available sites in Flood Zone 1 areas, LPAs allocating land in
Local Plans or determining planning applications for development at any particular location should
take into account the flood risk vulnerability of land uses and consider reasonably available sites in
Flood Zone 2 areas, applying the Exception Test if required. Only where there are no reasonably
available sites in Flood Zone 1 or 2 areas should the suitability of sites in Flood Zone 3 be considered,
taking into account the flood risk vulnerability of land uses and applying the Exception Test if required.

For the Exception Test to be passed:
e It must be demonstrated that the development provides wider sustainability benefits to the

community that outweigh flood risk, informed by a SFRA where one has been prepared; and,

o A site-specific FRA must demonstrate that the development will be safe for its lifetime taking
account of the vulnerability of its users, without increasing flood risk elsewhere and, where
possible, will reduce flood risk overall.

Both elements of the test will have to be passed for development to be allocated or permitted.

2.1.3 Development and Flood Risk Vulnerability

The NPPF considers the vulnerability of different forms of development to flooding and classifies
proposed uses accordingly. Section 7, Paragraph 066 of the PPG illustrates a matrix which identifies
which vulnerability classifications are appropriate within each flood zone. This can be seen below in
Table 2.2.

Table 2-2 Flood Risk Vulnerability and Flood Zone Compatibility

Flood risk Vulnerability Essential Water Highly More Less
classification Infrastructure Compatible Vulnerable Vulnerable Vulnerable
Zone 1l v v v v v
Zone 2 v v Exception test v v
required
Zone 3a Exception test v x Exception test v
required required
Zone 3b ‘Functional Exception test v x x x
Flood plain’ required
Key
v"Development is appropriate.
x Development should not be permitted

The proposed scheme is considered ‘Essential Infrastructure’ under the heading “Essential transport
infrastructure (including mass evacuation routes) which has to cross the area at risk”. The proposed
scheme route crosses Flood Zone 3 at three locations in the vicinity of the proposed crossings of the
River Eye, Scalford Brook and Thorpe Brook. As Table 2.2 above indicates, the Exception Test is
required for the development.

However, the proposed North & East MMDR alignment has been included in MBC'’s latest Local Plan
following a rigorous options appraisal process, which considered various factors including
environmental impacts and long—term sustainability. The Local Plan has demonstrated that the
proposed scheme alignment would have the greatest positive long term effects on traffic congestion
within the town centre and offer best value for money. Therefore, the proposals will pass the
Exception Test as long as flood risk is not increased.

AECOM
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2.2 Regional Planning Policy

2.2.1 Leicestershire County Council Preliminary Flood Risk Assessment

The LCC PFRA (published in June 2011) provides a high level screening assessment of local flood
risk across the County, including information on historic and potential flooding and the consequences.

Leicestershire has been identified as being within an Environment Agency Indicative Flood Risk Area;
however this does not extend as far as Melton Mowbray (PFRA Figure 5-4). Figure 5-3 in the PFRA
does however indicate that Melton Mowbray is located above the Flood Risk Threshold. While the
area above the threshold is centred on the urban centre of Melton Mowbray parts of the proposed
alignment, particularly where the proposed highway ties in with existing infrastructure, are likely to be
located within this area.

2.2.2 Leicestershire Local Flood Risk Management Strategy

The LCC LFRMS outlines the sources of flooding in Leicestershire focussing on flooding from heavy
rainfall, groundwater and from Ordinary Watercourses (i.e. small ditches and streams that are not
Main Rivers). The LFRMS gives an overview of how flood risk will be managed and sets out which
organisations are responsible for different types of flooding. The LFRMS includes Melton Mowbray
within the list of 40 priority settlements that are at highest risk of flooding within Leicestershire.

2.3 Local Planning Policy

2.3.1  Melton Mowbray Borough Council Core Strategy Development Document

The Melton Local Plan is currently under preparation with the Plan due for adoption by the Council in
2018. The Local Plan will form the basis of how planning decisions are made in Melton by guiding
decisions on planning applications for development and setting out the strategic direction of the area
on social, economic and environmental matters.

One of the key environmental strategic objectives of the Draft Local Plan is to “reduce the risk of
flooding and avoid development in flood prone areas.” The relevant borough wide policies with
regards to flood risk and surface water management include:

Policy EN11 — Minimising the Risk of Flooding

e Melton Borough Council will ensure that development proposals do not increase flood risk
and will seek to reduce flood risk to others;

e The council will follow a sequential approach to flood risk management with the aim of
locating development on land with the lowest risk of flooding (Flood zone 1);

e All planning applications for development in Flood Zones 2 and 3, or which exceed one
hectare should be accompanied by a flood risk assessment; and

o Where appropriate the Council will require developers to restore watercourses to a much
more natural state through the removal of hard engineering, such as culverts and bank
reinforcement, in order to reduce flood risk and provide local amenity and biodiversity
benefits.

Policy EN12 — Sustainable Drainage Systems

e For major development, proposals should demonstrate through a surface water drainage
strategy that properties will not be at risk from surface water flooding allowing for climate
change effects;

e Surface water management should be undertaken, wherever practicable through the
utilisation of appropriate SuDS techniques which mimic natural drainage patterns, and where
appropriate achieve net gains for nature through the creation of ponds and wetlands near
watercourses; and

o All developments will be expected to be designed to achieve, where appropriate, a net
decrease in surface water runoff rates, including through green infrastructure provision such
as the planting of native trees and bushes and the consideration of using ‘green roofs’. All
developments on greenfield sites will be expected to achieve greenfield runoff rates.

Prepared for: Leicestershire County Coucil AECOM
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2.3.2  Melton Borough Council Level 1 and 2 Strategic Flood Risk Assessment

The SFRA for Melton Mowbray (published in October 2015) is used to inform decisions on the
location of future development and the preparation of sustainable policies for the long-term
management of flood risk. The SFRA contains a Level 1 and Level 2 assessment. The Level 1
assessment provides an appraisal of all potential sources of flooding including Main River, Ordinary
Watercourse, surface water and groundwater across the Borough. The Level 2 assessment includes
detailed site-specific assessments for the Strategic Site Options as identified by Melton Borough
Council. There is no specific mention of the proposed development within the SFRA.

2.3.3  Melton Mowbray Surface Water Management Plan

Surface Water Management Plans (SWMPs) outline the preferred surface water management
strategy in a given location. SWMPs are undertaken, when required, by LLFAs in consultation with
key local partners who are responsible for surface water management and drainage in their area.
SWMPs establish a long-term action plan to manage surface water in a particular area and are
intended to influence future capital investment, drainage maintenance, public engagement and
understanding, land-use planning, emergency planning and future developments.

There is currently no published SWMP for Melton Mowbray.
2.4 Other Relevant Policy and Guidance

2.4.1  Sustainable Drainage Systems: Non-statutory technical standard for sustainable
drainage systems

A Non-statutory Technical Standard for Sustainable Drainage Systems guide was published by Defra
in March 2015. To be used in conjunction with NPPF and PPG, it sets out non-statutory technical
standards for sustainable drainage systems that cover the following areas:

Flood risk outside the development;

Peak flow control;

Volume control;

Flood risk within the development;

Structural integrity;

Designing for maintenance considerations; and
Construction.

2.4.2  Building Standards Regulations 2000 Part H

The Building Standards Regulations 2000 Part HY requires that surface water runoff be preferentially
discharged first to soakaway, then to surface watercourse and finally to sewer.

2.5 Consultation with Environment Agency & Lead Local Flood Authority

25.1 Environment Agency

Initial consultation was undertaken with the Environment Agency Partnership and Strategic Overview
Team. This preliminary consultation was to get guidance on the two Eastern Distributor Road route
options and to discuss requirements / restrictions on development in Flood Storage Areas (FSA) and
compensatory floodplain storage. Based on the outcome of this consultation Option 1, which did not
cross the Brentingby Dam'’s Flood Storage Area was chosen as the preferred option.

Following the scoping phase of the project, regular correspondence has been maintained with the
Environment Agency to:

e agree the River Eye hydraulic modelling approach (Refer to meeting minutes provided as
Appendix B1) ;

17 Office of the Deputy Prime Minister (2002) The Building Regulations 2000, Drainage and W ater Disposal (Approved
Document H)
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e to discuss the various River Eye crossing options (Refer to Volume IlI: Appendix 3.1 of
Environmental Statement - River Eye Options Appraisal);

e discuss the proposed River Eye realignment in the vicinity of the proposed crossing (Details
provided in Volume Ill, Appendix 16.5: Water Framework Directive Report of the Environmental
Statement);

e obtain the Environment Agency’s requirements related to freeboard to be maintained between
the design flood level and the proposed River Eye bridge soffit, afflux that may result due to the
proposed scheme and flood compensatory storage ( Refer to Appendix B2);

e agree the Brentingby Dam Breach modelling approach (Refer to Appendix B3); and

e obtain Environment Agency’s Modelling & Forecasting team’s comments regarding the River Eye
hydraulic modelling (Refer to Appendix B4).

The key guidance provided by the Environment Agency is summarised below:

e When developing the flood risk assessment the vulnerability of the development and the impact
of climate change on peak river flows should be considered. In this instance it may be
appropriate to consider the impact of the upper end climate change allowance (e.g. 1 in 100yr
event plus 50% climate change allowance);

e The Flood Risk Assessment will need to show that the development is safe for its lifetime, taking
the upper end climate change scenario into account, and doesn’t increase risk of flooding
elsewhere;

e The proposed bridge soffit level should be set 600mm above the 100yr+50% CC level modelled
in the proposed scheme option i.e. 600mm freeboard should be maintained post scheme. The
freeboard should be measured from the highest level;

e The proposed scheme should result in no increase in water levels between the baseline scenario
and the post scheme scenario;

e Floodplain compensation may not be required for the development passing through the area
benefitting from flood defences, depending on the flood risk mitigation required to ensure there is
no increase in flood risk to third parties. However, if flood plain compensation is required,
calculation of flood storage volumes should be based on the design event and include an
allowance for climate change. As a minimum the EA would expect floodplain compensation
providing up to the higher central allowance; and

e Consider the scenario of a breach of the Brentingby Dam. This is considered a low probability/
high impact event. The EA's advice was consider the Brentingby Dam breach scenario modelling
to decide on whether to ensure any road and road bridge is designed in such a way as to remain
operational during such an event or to accept that such an event would lead to road closures.

2.5.2 Leicestershire County Council (Lead Local Flood Authority)

Leicestershire County Council was consulted in their role as the Lead Local Flood Authority (LLFA).
Responses to consultation queries regarding the proposed crossing of the five ordinary watercourses
and surface water flood risk issues, provided by the LCC are presented in Appendix C.

2.6 Climate Change

The EA published updated climate change guidance in February 2016". The guidance indicates that
climate change is likely to increase river flows, sea levels, rainfall intensity, and wave height and wind
speed.

2.6.1 Peak River Flow Allowances by River Basin District

The peak river flow allowances show the anticipated changes to peak flow by river basin district. The
range of climate change allowances is based on percentiles. A percentile is a measure used in
statistics to describe the proportion of possible scenarios that fall below an allowance level. The 50th

18 hitps://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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percentile is the point at which half of the possible scenarios for peak flows fall below it and half fall
above it.

e central allowance is based on the 50th percentile;
e higher central is based on the 70th percentile;
e upper end is based on the 90th percentile.

If the central allowance is 30%, scientific evidence suggests that it is just as likely that the increase in
peak river flow will be more than 30% as less than 30%.

At the higher central allowance, 70% of the possible scenarios fall below this value. So, if the higher
allowance is 40%, then current scientific evidence suggests that there is a 70% chance that peak
flows will increase by less than this value, but there remains a 30% chance that peak flows will
increase by more.

Both possible routes are located within the Humber River Basin District. Table 2-3 shows the climate
change allowances for the Humber River Basin District.

Table 2-3: Climate Change Allowance for the Humber River Basin District

Allowance Total potential change Total potential change Total potential change
category anticipated for ‘2020s’ anticipated for ‘2050s’ anticipated for ‘2080s’
(2015 to 2039) (2040 to 2069) (2070 to 2115)
0, 0, 0,
Upper end 20% 30% 50%
15% 20% 30%

Higher central

Central 10% 15% 20%

2.6.2 Peak River Flow Allowances for Different Assessments

For FRAs, the “flood risk vulnerability classification” (Table 2 in NPPG) for the type of development
and the “flood zone” (Table 1 in NPPG) should be used to decide which peak river flow allowances
(allowance category) to use based on the lifetime of the proposed route options (Table 2-4).

Table 2-4. Peak River Flow Allowances Based on Flood Risk Vulnerability Classification and Flood Zone

Flood Zone 2

Essential infrastructure — use the higher central and upper end to assess a range of allowances
Highly vulnerable — use the higher central and upper end to assess a range of allowances
More vulnerable — use the central and higher central to assess a range of allowances

Less vulnerable — use the central allowance

W ater compatible — use none of the allowances

Flood Zone 3a

Essential infrastructure — use the upper end allowance

Highly vulnerable — development should not be permitted

More vulnerable — use the higher central and upper end to assess a range of allowances
Less vulnerable — use the central and higher central to assess a range of allowances

W ater compatible — use the central allowance

Flood Zone 3b

Essential infrastructure — use the upper end allowance

Highly vulnerable — development should not be permitted

Prepared for: Leicestershire County Coucil AECOM
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More vulnerable — development should not be permitted
Less vulnerable — development should not be permitted

W ater compatible — use the central allowance

If (exceptionally) development is considered appropriate when not in accordance with flood zone vulnerability categories,
then it would be appropriate to use the upper end allowance.

2.6.3 Peak River Flow Allowances for the Proposed Development

It is assumed that the lifetime of the proposed scheme is 100 years therefore the peak river flow
climate change allowances for the lifetime of the proposed route should be assessed as shown in
Table 2-5.

Table 2-5:. Peak River Flow Allowances for the Proposed Development

Proposed Development

River Basin District Humber

Flood Zone 1, 2 & 3 (including 3b functional floodplain)

Flood risk vulnerability classification Essential Infrastructure (transport link)

Lifetime of development 100 years

Higher Central & Upper End Allowances

Climate change allowance to be assessed ]
(30% & 50% respectively)

2.6.4 Peak Rainfall Intensity Allowance

Increased rainfall affects river levels and land and urban drainage systems. Table 2-6 shows
anticipated changes in extreme rainfall intensity in small and urban catchments. For FRAs and
SFRAs, both the central and upper end allowances need to be assessed to understand the range of
impact.

Table 2-6: Peak Rainfall Intensity Allowance

Applies across all of England Total potential change Total potential change Total potential change
anticipated for 2010 to 2039  anticipated for 2040 to anticipated for 2060 to
2059 2115
Upper End 10% 20% 40%
Central 5% 10% 20%
Prepared for: Leicestershire County Coucil AECOM
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3. Flood Risk to the Development

The NPPF requires site specific FRAs accompanying planning applications to assess the risk of all
sources of flooding to and from the development and to demonstrate how these flood risks will be
managed so that the development remains safe throughout its lifetime, taking climate change into
account.

The following flood risk baseline is based on publically available information including the SFRA,
PFRA and Environment Agency Interactive Flood Maps (online). More detailed flood information has
been requested from, and provided by, the Environment Agency, including the River Wreake hydraulic
model that informs the baseline fluvial flood levels for the River Eye (Main River).

3.1 Fluvial Flood Risk

The proposed route alignment cross a total of six watercourses as identified in Figure 16.2 provided in
Appendix A. The River Eye is an Environment Agency Main River at the crossing point, whilst the
remaining is classed as Ordinary Watercourses (note that Thorpe Brook becomes a Main River
upstream of the A607 and Scalford Brook downstream of the disused railway embankment).

The majority of the proposed route is located within Flood Zone 1 (Environment Agency Flood Map for
Planning, 2017) and are therefore considered to have a low risk of flooding. Flood Zone 1 comprises
land assessed as having a less than 1 in 1000 year, or <0.1% Annual Exceedance Probability (AEP)
of fluvial or tidal flooding in any given year. Given the proposed use of the development (highway),
development within these areas is considered acceptable from a flood risk perspective.

Areas of higher risk are associated with the watercourses identified above and the crossing locations
are discussed in further detail below.

3.1.1 River Eye (Main River)

The proposed route alignment takes the highway through an area shown to benefit from flood
defences which is afforded a 1% AEP standard of protection as a result of the Melton Mowbray Flood
Alleviation Scheme (FAS) at Brentingby located approximately 250m upstream (to the south). The
FAS was completed in 2003, providing alleviation for over 650 residential and commercial properties
in the town. The structure across the River Eye enables storage of approximately 3.7 million cubic
metres of water across an area of 2.4km?,

The proposed crossing location is such that the highway would intersect Flood Zones 2 and 3,
including Flood Zone 3b (Functional Floodplain).

To achieve comprehensive understanding of flood risk posed by River Eye to its immediate
surroundings in the vicinity of the proposed MMDR, AECOM has undertaken an update to the existing
hydraulic modelling of the current channel conditions to provide a baseline for comparison of the
potential impacts and/ or benefits of the proposed replacement bridge design.

Hydraulic Modelling

The Environment Agency supplied AECOM with the latest model of the River Wreake (Eye) and its
tributaries, last updated by Halcrow in 2011. Upon review of the supplied model, it was concluded that
modifications would be required in order to include the Lag Lane tributary within the baseline scenario
model. The baseline scenario model was further updated to include newly available channel survey
data in the vicinity of the proposed crossing.

The proposed scenario model was developed to include the proposed bridge design, realigned River
Eye channel upstream of the proposed bridge, diverted Lag Lane Watercourse and associated
culverts under Lag Lane and Saxby Road.

Detailed reporting of the work carried out, including the modelling methodology, is provided in the
Hydraulic Modelling Report in Appendix D.

The results of the modelling and the implications for flood risk at the River Eye crossing for the
proposed route are summarised below.

Prepared for: Leicestershire County Coucil AECOM
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Existing Baseline Model Results

In the 1% AEP event (1 in 100 Year Return Period), the baseline model results indicate that River Eye
does not overtop its banks, which can be attributed to the presence of the Brentingby Dam upstream.,
however localised flooding of the Lag Lane and Saxby Road junction is shown to occur from the
existing culvert that joins the Lag Lane watercourse to the River Eye.

In the 1% AEP + 50% climate change event (1 in 100 Year + 50% CC), the floodplain along the River
Eye is inundated; the modelled maximum peak water level in the River Eye immediately upstream of
the proposed highway is 73.8mAQD (this flood level was taken from the 2D modelled flood elevation
in the vicinity of the proposed River Eye bridge).

Figures 3-1 and 3-2 below provide the modelled flood depths in the baseline scenario for the 1% AEP
(1 in 100 Year Return Period) and in the 1% AEP + 50% climate change (1 in 100 Year + 50% CC)
events respectively.
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Figure 3-1 Baseline Scenario Modelled Flood Depths in the 1% AEP event
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Figure 3-2 Baseline Scenario Modelled Flood Depths in the 1% AEP+ 50% Climate Change event

Proposed Model Results

In the proposed scenario, hydraulic modelling has shown that there is no flooding of the proposed
scheme up to the design standard of 1% AEP + 50% climate change (1 in 100 Year + 50% CC)
event. In addition, hydraulic modelling has shown that the proposed diversion of the Lag Lane
watercourse, realignment of existing Saxby Road, Lag Lane and the proposed culverts (C04 & CO05)
has eliminated flooding of Saxby Road.

The modelled maximum peak water level in the River Eye immediately upstream of the proposed
highway is 74.05m AOD, for a 1% AEP plus 50% climate change event (this flood level was taken
from the 2D modelled flood elevation in the vicinity of the proposed River Eye bridge). The minimum
level of the road in this area is 74.19m AOD (approximately where Lag Lane Bridge was located);
hence the freeboard to the proposed highway is at least 140mm.

The soffit level of the proposed River Eye bridge is 76.18m AOD, and therefore has a freeboard of
2130mm. The freeboard of the main bridge successfully meets the standard design standards
outlined by the EA, which requires a minimum of 600mm freeboard above the 1% AEP + 50% climate
change event flood level.

The minimum soffit level of any of the bridge spans is 74.97m AOD (located to the north of the main
bridge), and therefore has a minimum freeboard of 920mm which again exceeds the EA minimum
design standards.
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Figures 3-3 and 3-4 below provide the modelled flood depths in the proposed scenario for the 1%
AEP (1 in 100 Year Return Period) and in the 1% AEP + 50% climate change (1 in 100 Year + 50%
CC) events respectively.
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Figure 3-3 Proposed Scenario Modelled Flood Depths in the 1% AEP event
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Figure 3-4 Proposed Scenario Modelled Flood Depths in the 1% AEP + 50% Climate Change event

Thus, the flood risk from the River Eye to the proposed scheme is considered low since hydraulic
modelling has demonstrated that there is no flooding of the proposed highway even in the 1% AEP +
50% CC event.

3.1.2  Ordinary Watercourses

3.1.2.1 Methodology used to size structures

As previously stated in Section 1, the proposed scheme crosses five ordinary watercourses. At this
stage, hydraulic modelling has been undertaken only for the Lag Lane watercourse in compliance with
LCC's requirements (refer to consultation response in Appendix C) since flooding in the area of its
confluence with the River Eye has been reported in the past. The Lag Lane tributary was
incorporated into the River Eye model. However, it was agreed with LCC (LLFA) to use simple (non-
hydraulic modelling) techniques to estimate culvert sizing on the other Ordinary Watercourse/ tributary
crossings.

Early on in the course of this project, a technical note was produced that provided a starting point for
the structural team to size culvert crossings and bridge structures for all Ordinary Watercourses not
being modelled at this stage. This technical note has been included in Appendix E1.

A summary of the methods used for sizing of the structures from the technical note is provided below:
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1. Hydrological Analysis: In order to estimate peak flows, the FEH statistical, ReFH and ReFH2
methods were applied to derive flows for each catchment.

2. Culvert Size Analysis: Three methods were then used to make a rough assessment of the
culvert size for the 1% AEP design event:

a) A simple “pipe flow” program, which involved a trial and error approach, was used to
determine the range of diameters which could effectively convey the target flows. This
method required a number of assumptions to be made, such as the slope of the culvert,
and the finish of the pipe. This method also does not account for inlet losses or backwater
effect, and is based on full bore flow. An increase in the diameters may be required to
account for these.

b) The small orifice equation (standard hydraulic theory) method involves determining the
pipe diameter which will achieve the required peak flow. ReFH2 was used as it provided
the highest flows. This option also requires assumptions on the slope and pipe finish, and
does not account for inlet losses or backwater effect, but is based on full bore flow. An
increase in the diameters may be required to account for these.

c¢) The Manning's equation method involves using standard hydraulic theory. The span
culvert width was pre-determined based on assessment of existing watercourse top
width. The box culvert rise was then determined in order to achieve a peak flow. ReFH2
based peak flows have been considered here, as they provide the highest flows. The
same assumptions and allowances should be made as with methods 1 & 2.

Ultimately, the Small Orifice equation and Manning’s equation were used to determine the
required circular pipe size and/or box culvert sizing, as they provided the largest estimations
for sizing and therefore a conservative approach.

3. Sensitivity Analysis for climate change: To make allowances for climate change, the diameter
sizes were increased by 20%, 30% and 50%, and tests were carried out to reveal sensitivities
to different Manning’'s equations.

Thus, the sizing of the proposed structures on the remaining four Ordinary Watercourses were based
on the above methodology, to convey the 1% AEP + 50% climate change event flows, thus
maintaining current conditions where no flow constrictions are imposed in these locations.

LCC (LLFA) has indicated that the above method is acceptable with a condition that existing channel
capacities be assessed and not reduced by the proposed structures. (See consultation response
provided in Appendix C).

3.1.2.2 Existing Capacity Assessment of Ordinary Watercourses at Proposed Crossing Locations

The capacity assessment of the ordinary watercourses, at the proposed crossing locations, has been
undertaken using the channel cross-section survey data collected in July-August 2018. This capacity
assessment has been undertaken for unnamed Ordinary Watercourses located adjacent to Sysonby
Farm and Sysonby Lodge, as well as for Scalford Brook and Thorpe Brook. The Lag Lane
watercourse has not been included within this assessment since it has been modelled along with the
River Eye. Appendix E2 includes the channel cross section and long section survey data,
photographs of the watercourses captured during the survey and calculations of the existing channel
capacities using Manning’'s equations.

The surveyed cross section data was entered into Flood Modeller software to obtain details of the
channel geometry required for capacity calculations. The assumed values for Manning's n were based
on the condition of the channels from the photographs captured during the survey. The slope values
used for the calculations were based on the long sections from the survey where available. Portions
of the Sysonby Farm watercourse could not be surveyed due to dense vegetation growth. Based on
discussions with LCC it, was decided not undertake the required vegetation clearance prior to the
survey due to issues related to land owner permissions. Thus, for the Sysonby Farm watercourse, it
has been assumed that the slope of the channel at the proposed location is the same as the portion
immediately upstream of it.
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Table 3-1 Existing Channel Capacity at Proposed Crossing Locations

Watercourse Survey Cross- Assumed Existing Channel
Section ID Manning’s n Capacity (m®/s)
Unnamed Ordinary Watercourse located SF2 0.06 1.15

adjacent to Sysonby Lodge Farm

Unnamed Ordinary Watercourse located SL1 0.06 1.23
near Sysonby Lodge

Scalford Brook SB2 0.04 20.19

Thorpe Brook B2 0.035 12.83

Box culverts sized 1.5m x 1.5m are proposed for the Sysonby Farm and Sysonby Lodge watercourse
crossings. The maximum flows that the proposed culverts would allow were calculated using
Manning’s equation to be 15.4m%s for CO1 and 13.3m%s for C02, respectively. Thus, the proposed
culverts do not reduce the existing channel capacities for these two water courses.

For Scalford Brook and Thorpe Brook, open span structures are being proposed which would not
result in reduction of existing channel capacities.

Thus, in compliance with LCC’s requirements, this assessment has shown that the proposed culverts
and open span structures are sized such that the existing channel capacities at the proposed crossing
locations are not being reduced.

3.1.2.3 Thorpe Brook

Thorpe Brook flows in a southerly direction for approximately 2 km before joining the River Wreake in
Melton Mowbray.

At the point where the crossing occurs, Thorpe Brook is considered Ordinary Watercourse rather than
Main River. The crossing is shown to be in Flood Zones 2 & 3 but doesn’t exist in the supplied EA
River Wreake model flood outlines. The EA confirmed that the Ordinary Watercourse had been
mapped based on broadscale (flood spreading) modelling methodology. The National Flood Zone 3
outline GIS layer confirmed that the width of the floodplain in this area, based on the broadscale
modelling, is approximately 100m. Since the accuracy of broadscale modelling is limited, and the
source of DTM data used to undertake the modelling is unknown, we consider that these outlines
have a high level of uncertainty and are not appropriate for determining structure dimensions or
assessing changes to flood risk.

For the Thorpe Brook crossing, given the size of the watercourse, an open-span bridge structure has
been proposed to provide the least environmental impact and to be consistent with Water Framework
Directive objectives. Therefore, the height was based on the Manning’s equation calculation of box
culvert size as defined in the technical note in Appendix E. As a validation exercise, the 1% AEP event
peak flows from the ReFH2 method was compared with the inflow to Thorpe Brook within the EA's
River Wreake model. It was found that there was no significant difference between the two flows, the
EA model had a 1% AEP event peak flow of 8.2m%s, based on a 21.25-hour storm applicable to the
wider River Eye catchment. The calculation assessment of Thorpe Brook for the 1% AEP event gave
a peak flow of 7.8 m®s from the ReFH2 method (comparable catchment area but shorter storm
duration, more applicable to the Thorpe Brook catchment only).

The span of the proposed bridge crossing Thorpe Brook, north of Thorpe Arnold, is anticipated to be
approximately 15.5m. This span was based on calculations provided in the Culvert Sizing Technical
Note (Appendix E) to allow 1% AEP + 50% climate change event flows, ecological requirements
(minimum setback of 2m on either side of the river channel from top-of-bank to accommodate water
vole habitat) and to allow a 5.5m-wide access track to pass beneath one of the open-span structures.

The flood risk to the proposed MMDR from Thorpe Brook is considered low since the proposed
structure over Thorpe Brook is a 15.5m clear open-span bridge, and its soffit level is approximately
5.8m above the top-of-bank. This proposed structure does not pose restrictions to the existing
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channel capacity and is elevated on embankments. Through consultation with the LLFA, hydraulic
modelling could be undertaken to confirm the flood risk when applying for Land Drainage Consent.

3.1.2.4 Scalford Brook

Scalford Brook flows in a southerly direction parallel to Thorpe Brook for approximately 2.7 km before
its confluence with the River Wreake in Melton Mowbray. The EA Flood Map for Planning shows that
where the proposed route crosses Scalford Brook the proposed development will be located within
Flood Zones 2 and 3. As with Thorpe Brook, the crossing is shown to be in Flood Zone 3 but doesn’t
exist in the supplied EA River Wreake model flood outlines.

The span of the proposed bridge crossing Scalford Brook is anticipated to be approximately 9m. This
span was based on calculations provided in the Culvert Sizing Technical Note (Appendix E) to allow
1% AEP + 50% climate change event flows, ecological requirements (minimum setback of 2m on
either side of the river channel from top-of-bank to accommodate water vole habitat) and to allow an
access track to pass beneath one of the open-span structures. The proposed bridge soffit level is
approximately 1.75m above the top-of-bank.

The flood risk to the proposed scheme from Scalford Brook is considered low since the proposed
structure over it is a 9m clear open-span bridge and its soffit level is approximately 1.75m above the
top-of-bank. The proposed structure is unlikely to pose restrictions to the existing channel capacity,
and the proposed scheme is elevated on embankments. Through consultation with the LLFA,
hydraulic modelling could be undertaken to confirm the flood risk when applying for Land Drainage
Consent.

3.1.2.5 Lag Lane Watercourse

As mentioned previously, the Lag Lane watercourse has been included in the River Eye hydraulic
modelling. Details of the proposed diversion of the Lag Lane watercourse and the three proposed
culverts have been explained in Section 1.3. The baseline model shows that the risk of flooding from
Lag Lane Watercourse is moderate in the vicinity of the existing Lag Lane/ Saxby Road junction.
However, the proposed scenario model results have shown that the flood risk to the proposed MMDR
and the realigned Lag Lane/ Saxby Road junction is low since there is no flooding even in the 1% +
50% CC event.

3.1.2.6 Other Ordinary Watercourses located

Flood Zones are not available for the two Ordinary Watercourses adjacent to Sysonby Lodge Farm
that are crossed by the proposed MMDR. They are not covered by EA flood mapping due to the small
catchment area. However, the proposed culverts on these two watercourses have been over-sized to
convey 1% AEP + 50% climate change event peak flows and thus will maintain existing conditions.
These two watercourses are located in agricultural land. The methodology used to size these two
culverts has been explained in previous sections and in Appendix E.

During consultation, LCC’s Flood Team (LLFA) requested further consideration of the potential of
flooding from the Ordinary Watercourses with no flood zones, located close to some of the proposed
balancing ponds. The balancing ponds are intended to provide attenuation of surface water runoff
from the proposed highway prior to disposal and LCC required confirmation that the capacity will be
available for surface water attenuation. Specifically, the Ordinary Watercourses adjacent to proposed
balancing ponds A, E, and I.

The 1 in 100 year flows in these watercourses adjacent to the proposed pond locations were
calculated using the methodology in the Design Manual for Roads & Bridges, HA106/04 ‘Drainage of
runoff from Natural Catchments’, including for a 40% allowance for climate change. The calculated
flows were then translated to a depth of flow in the watercourse utilising channel flow calculations in
conjunction with surveys of the watercourse cross sections. The calculations showed that for Ponds A
and | the forecast flows are comfortably retained within the watercourse sections but for Pond E there
is potential for some out of channel flooding.

The peak flow at Pond E exceeded the channel capacity at the narrowest section and only marginally
at another section downstream, both on the same side as the pond side. Inspection of the cross-
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sections and contours indicates there is a slight depression beside the watercourse and localised
flooding would occur. Part of Pond E extends into this slight depression and consequently there is a
risk that this flooding could impact on the pond. However this can and will be easily mitigated, with a
low bund, typically 0.5m high, around the affected part of the pond. The details of these flow
calculations and cross section data of the existing channels is provided in the Surface Water Drainage
Plan (Appendix F) and (Volume lll, Appendix 16.6 of the Environmental Statement).

3.2 Tidal Flood Risk

Due to the distance from the coast the proposed route is located outside of the tidal influence and as
such is not considered to be at risk of flooding from this source. Further investigation and specific
mitigation for tidal flooding is therefore not required.

3.3 Surface Water Flood Risk

The proposed scheme alignment is entirely on undeveloped (greenfield) land currently used for
agricultural purposes.

The Environment Agency Surface Water Flood Risk map19 indicates that the risk to the highway
alignment is generally classed as ‘Very Low'. Very Low chance of surface water flooding means that
there is a less than 1 in 1000 (<0.1%) annual probability of flooding in any given year.

There are areas of increased flood risk identified along the route, ranging from ‘Low’ (Between 1 in
100 and 1 in 1000 (1% - 0.1%) annual probability of flooding in any given year) to ‘High’ (greater than
1in 30 (>3.3%) Annual Probability of Flooding in any given year). However, it is noted that these are
associated with the watercourses that cross the study area and as such the current risk of flooding
from surface water is considered to be low.

The drainage of the proposed route will be designed in line with current highway design standards to
ensure that the risk of flooding to the MMDR remains low.

3.4 Flooding from Artificial Sources

341 Reservoirs

Both flood storage areas - Scalford Brook Reservoir and the Brentingby Flood Storage Reservoir -
located along the route alignment are classed as reservoirs due to the volume of water that they have
the capacity to store. The Environment Agency Risk of Flooding from Reservoirs Map20 indicates that
the proposed scheme is located within the maximum extent of flooding from reservoirs at the location
of the River Eye crossing.

Flooding from reservoirs is extremely difficult to predict as it may happen with little or no warning, and
evacuation will need to be undertaken immediately. Whilst the risk of flooding from reservoirs is
considered unlikely due to their highly regulated nature and strict maintenance controls, the
Environment Agency mapping shows a credible worst case scenario. Due to the nature of the
development, the risk of flooding from this source would have a lower impact than if considering a
residential development for example and, whilst a residual risk of flooding remains, the risk of flooding
from this source is considered to be low.

During consultation, the EA recommended that the impact of breach of Brentingby Dam on the flood
risk to the proposed scheme be considered in order to decide on whether to ensure any road and
road bridge is designed in such a way as to remain operational during such an event or to accept that
such an event would lead to road closures. Brentingby Dam breach modelling was undertaken, details
of which are provided in a technical note as Appendix G.

A summary of the Brentingby Dam breach modelling is provided below:

1% Available at: https://flood-warning-information.service.gov.uk/long-term-flood-risk/map. Last accessed on 05/09/18

2 Available at: https:/flood-warning-information.service.gov.uk/long-term-flood-risk/map. Last accessed on 05/09/18

Prepared for: Leicestershire County Coucil AECOM
29



North & East Melton Mowbray Distributor Road Project Reference: North & East MMDR

Based on modelling results for the 1% AEP + 30% CC event (the severest event rarity required by the
EA), the proposed MMDR would be flooded by a breach of Brentingby Dam. The overtopping of the
road would occur close to the River Eye bridge, where the vertical alignment is at its lowest. The
proposed junction/roundabout 5 is also inundated in this breach scenario.

In the existing situation, the same breach scenario would have overtopped the Lag Lane and
inundated the staggered junction of Lag Lane and Saxby Road.

The extent of flooding in the breach scenario is greater in the proposed model compared to the
baseline model, upstream of the proposed scheme. . This is because the embankment creates a
larger barrier to the flow path than the existing Lag Lane (southern branch). This is shown in Figure 3-
5.
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Figure 3-5 Comparison of 1% AEP + 30% climate change event breach scenarios, between baseline and
proposed models

Presently, the breach modelling has been based on now superseded versions of both the baseline
and proposed models. However, the overall effects are unlikely to be significantly different when
applied to the updated models, since the main controls are the breach volume itself (which will not
change) and the proposed road embankment geometry (which also has not varied significantly).

The proposed route passes through the northern extent of Melton Country Park where a series of
online small lakes form the small Scalford Brook Flood Storage Area. These ponds are permanently
wetted areas with a flood defence bund at the downstream extent to retain water during high flow
events. At present the storage area is not considered to have an impact on highway alignment based
on a review of LiDAR data.

3.4.2 Ponds / Lakes

A review of OS mapping and aerial imagery has identified two large waterbodies along the proposed
route.

Two large artificial boating lakes are located approximately 120 m to the north east of the proposed
route in the location of the proposed Thorpe Brook crossing. These lakes are part of Twinlakes
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Theme Park and are assumed to be highly regulated waterbodies with controlled inflow / outfall and
with limited, or no, connectivity to local river systems. As such the risk of flooding from these lakes is
considered to be low.

In addition, a small pond (OS Grid Ref: SK 77472 20171) is indicated on OS mapping where the
proposed scheme alignment crosses the unnamed ordinary watercourse (Lag Lane watercourse) east
of Thorpe Arnold. Aerial view photography doesn'’t indicate the presence of a pond here so it may just
be a small depression where water collects. The development proposals show that the pond will be
infilled by the highway embankment. During the detailed design stage, we will investigate if the pond
is a formal feature. If required, the pond can be recreated and any connectivity re-established in
consultation with LCC. Thus, the risk of flooding from this pond is considered to be low.

No other artificial waterbodies, including canals, have been identified in the vicinity of the proposed
route alignment.

Based on the information above the risk of flooding form artificial sources (reservoirs, canals, lakes) is
considered to be low.

3.5 Flooding from Groundwater

The underlying geology of the study area is discussed in detail in Chapter 9: Geology & Soils of the
Environmental Statement. The bedrock geology across the alignment is mudstone (Blue Lias
Formation and Charmouth Mudstone Formation), overlain by superficial geology of predominantly
alluvium associate with the River Eye, Thorpe Brook and Scalford Brook with Glaciofluvial deposits
(sand and gravel), Head deposits (clay, silt, sand and gravel) and Glaciolacustrine deposits (clay, silt
and sand).

The Environment Agency groundwater maps confirm that the route alignment is not located over a
Principal aquifer. The superficial geology is classified as a Secondary aquifer (undifferentiated). Due
to the variable characteristics of the rock type in this area these aquifers are characterised by either
permeable layers capable of supporting water supplies at a local (as opposed to strategic) scale and
in some cases form an important source of base flow to rivers, or lower permeability layers which may
store or yield limited amounts of groundwater due to localised features (e.g. fissures, thin permeable
horizons and weathering).

The Environment Agency’s national Areas Susceptible to Groundwater Flooding (AStGWF) dataset
provides the basis for assessing future flood risk from groundwater. The mapping is based on the
BGS 1:50,000 Groundwater Flood Susceptibility Map and covers consolidated aquifers (chalk,
sandstone etc.) and superficial deposits. The mapping does not take account of the chance of
flooding from groundwater rebound. It shows the proportion of each 1km grid square where geological
and hydrogeological conditions indicate that groundwater might emerge. The PFRA and SFRA include
mapping showing susceptibility of the area to groundwater flooding. This shows that the northern part
of the proposed alignment, from Thorpe Arnold, is located in an area where the Susceptibility to
Groundwater Flooding is less than 25%. The southern part of the route, south of Thorpe Arnold
through Brentingby, is shown to have a greater than 25% but less than 50% susceptibility to
groundwater flooding. In addition the PFRA states that groundwater rebound is not believed to be an
issue within the county.

Ground investigations undertaken for the scheme so far have been summarised in the Ground
Investigation Report (Volume l1ll, Appendix 9.1 of the Environmental Statement). The Ground
Investigation Report states that across the site in general, a shallow groundwater table is present. It is
considered most likely that this water table is perched within the upper layers of superficial materials.
Groundwater is also to be expected at depth, and cutting excavations are likely to liberate water in the
form of seepages from any higher permeability zones of relatively granular material. It is not yet
certain whether the groundwater released in this way will originate from isolated pockets of trapped
water or from a wider groundwater table.

It is considered that the shallow groundwater tables encountered are primarily fed by surface
infiltration. However, in the vicinity of water courses it is likely that the shallow water tables are
connected to these surface flows.
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Furthermore it is likely that the artesian flows seen around the River Eye are being fed by lateral
infiltration from higher ground, possibly from the Bytham Sands. Artesian water could present a
significant risk to the construction of piles in this area. Therefore appropriate de-watering and
drainage must be provided during the construction phase.

The Surface Water Drainage Plan (Appendix F) suggests the use of combined surface water and
groundwater filter drains to drain the main carriageway and protect the pavement from groundwater
ingress. Thus, the risk of emergence of groundwater can be mitigated through implementation of
appropriate drainage and appropriate flood routing. A comprehensive groundwater mitigation strategy
should be considered at the detailed design stage.

Based on the adoption of appropriate mitigation strategies the risk of flooding from groundwater
emergence at this site is considered to be low.

3.6 Flooding from Sewers and Drains

The SFRA contains information on sewer flooding obtained from DG5 Registers provided by Severn
Trent Water. The water companies maintain this as a live document as part of a wider register of
incidents. It is important to note that the DG5 is a record of past incidents and is not a record of
properties at risk of sewer flooding. The water companies carry out a programme of updates based
on the information in the DG5 register and so properties on it and / or areas affected may already be
subject to mitigation works to alleviate flooding problems. When improvements have been made to
rectify a known problem the affected properties are taken off the register.

The PFRA reports that numerous sewer flooding events have been recorded across the
Leicestershire area. Areas where flooding is recorded to have affected five or more locations
(accurate to 4 — 5 postcode digits) are presented in Table 4-5 of the PFRA. None of the locations
reported are within the study area.

Given the rural nature of the route alignment, the current risk from sewers and drains is considered
low. However, if not appropriately managed runoff from the highway development has the potential to
cause a significant increase in flood risk from this source as a result of increased pressure on existing
systems.

3.7 Summary of flood risk to the development

Table 3-2 Summary of Flood Risk to the Proposed Development

Flood Risk Summary of Mitigation
Risk to Required
Development
Site
Fluvial Very Low — The proposed alignment is located in Flood Zones No*

Majority of the | 1, 2 and 3. Therefore flooding from fluvial sources
proposed is a risk.
alignment
except in the However, hydraulic modelling has shown that the
vicinity of fluvial flood risk to proposed scheme in the vicinity
proposed of River Eye and Lag Lane Watercourse crossings
water course is low and the design of these crossings has taken
crossings flood risk into consideration.
Low —In the *Flood risk from Thorpe Brook, Scalford Brook and
vicinity ofthe | the two Ordinary Watercourses adjacent to
PF_OPOSGd Sysonby Lodge Farm is considered to be low since
River Eye and | the proposed crossing structures have been over-
Ordinary sized to handle peak flows in the 1%+ 50% climate
Watercourse | cpange event. Through consultation with the LLFA,
Crossings hydraulic modelling could be undertaken to confirm

the flood risk when applying for Land Drainage

Consent.
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Flood Risk Summary of Mitigation
Risk to Required

Development
Site

Surface Water | Low The risk of flooding from surface water to the site is | No
‘Low’ overall. However, there are small areas of
‘Medium’ or 'High’ associated with the proposed
watercourse crossings.

Groundwater Low Based on the adoption of appropriate mitigation No
strategies the risk of flooding from groundwater
emergence at this site is considered to be low.

Sewer and Low Given the rural nature of the route alignment, the No
Water Supply current risk from sewers and drains is considered
Infrastructure low.

Artificial Low The EA Flooding risk from Reservoirs map No
Sources indicates that the proposed MMDR is located within

the maximum extent of flooding from reservoirs at
the location of the River Eye crossing due to its
proximity to the Brentingby Dam. The risk of
flooding from reservoirs is considered unlikely due
to their highly regulated nature and strict
maintenance controls; the EA mapping shows a
credible worst case scenario.
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4, Flood Risk from the Proposed Scheme

4.1 Impact on Fluvial Flood Risk

4.1.1 River Eye and Lag Lane Watercourse

In the 1% AEP event, in the proposed scenario (See Figure 3-3), hydraulic modelling results showed
that there is no overtopping of its banks by from the River Eye except in the inset floodplain between
the realigned River Eye channel and the backwater channel that is to be retained upstream of the
proposed bridge. The realigned and re-profiled River Eye channel upstream of the proposed River
Eye bridge has been designed such that the inset floodplain of the realigned channel floods during a
flood event to improve the geomorphological condition of the river channel. Further details of the
River Eye realignment design can be found in the Water Framework Directive Assessment Report
(AECOM, 2018); Appendix 16.5 of the ES

To investigate whether the proposed highway changed the flood risk on the River Eye, the baseline
results have been compared to the proposed development modelling results for the 1% AEP plus 50%
climate change event. Figure 4-1 shows the flood depth-difference map between the baseline and

proposed highway model results.

Note that the tabulated 1D results are not provided because, since the River Eye has been diverted in
the proposed scenario, a like-for-like comparison is not possible in the area immediately upstream of
the new bridge.
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Figure 4-1 Map showing the flood depth difference between the baseline and proposed highway for the
River Eye and Lag Lane Brook.

Figure 4-1 shows the proposed highway will increase water depths upstream and downstream of the
River Eye Bridge by up to 0.05m. This increase is considered negligible and within modelling
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tolerances. Very localised water depths may increase by approximately 0.25m adjacent to the
proposed highway, south of the removed Lag Lane Bridge.

The localised increase in flood levels upstream and downstream of the proposed bridge may be
attributed to land raising within the floodplain for the highway embankments.

An excerpt from EA’s response to our consultation query regarding increase of flood levels due to the
proposed scheme is provided below:

“There should be no increase in flood depth or extent as a result of the proposed development, this
includes impacts on third party land. If you are proposing that there is no other option that would not
result in increased depth or extent of flooding we would need the increase in risk to be quantified e.g.
area affected and depths, along with evidence that you have explored all possible mitigation options.
We may still object to any increase in flood risk to third party land if we feel that risk is unacceptable
or there remain possible mitigation options which have not been explored”

The proposed design and the location of the River Eye Bridge has evolved over time taking into
account many factors, including the presence of overhead powerlines (OHL), the need to maintain an
adequate vertical clearance from the OHLs, and the Environment Agency’s afflux and freeboard
requirements at the new bridge crossing. Previously, a single span option supported by earth
embankments with flood relief culverts was proposed and tested as a potential scenario within the
flood model. However, this option performed less well hydraulically than the current option, where
modelling has demonstrated that there is no significant upstream afflux and an adequate freeboard
consistent with EA requirements. The proposed multi-span River Eye crossing structure is considered
to be the optimum solution from a flood risk point of view, since it offers floodplain continuity
compared with embanking and disconnection.
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Figure 4-2 Map showing the flood depth difference between the baseline and proposed highway for the
Lag Lane watercourse

Figure 4-2 shows the proposed highway will increase flood depths by approximately 0.15m in a very
localised area immediately upstream of the proposed culvert on the Lag Lane watercourse under the
proposed scheme. Further upstream of the proposed culvert inlet, water depths are reduced by
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approximately 0.1m. The proposed culvert within the flood model is a 2m x 2.3m box culvert, which
has a greater capacity than that which was calculated to be required (in order to convey peak flows
during the 1% AEP plus 50% climate change event). The model shows that the culvert is large
enough to pass these flows. In both the baseline and proposed scenario, in the section just upstream
of the proposed culvert, localised flooding is shown to occur in the 1% AEP + 50% climate change
event because the banks of the Lag Lane watercourse in this area are too low. This issue can be
further discussed with the LCC Flood Team and any works that may be required to further improve the
situation can be taken into consideration during the detailed design stage.

It should be noted that no properties are located in the affected area of Lag Lane Tributary or the
River Eye, and there are minimal changes to the flood extents and depths. Therefore, these results
show that the proposed scheme does not significantly increase the flood risk to any properties in the
vicinity of the proposed River Eye and Lag Lane Watercourse crossings.

4.1.2  Other Ordinary Watercourses

Even though hydraulic modelling was not undertaken to study the impacts of the proposed on the
flood risk posed by Thorpe Brook, Scalford Brook and the two minor watercourses located close to
Sysonby Lodge Farm to surrounding areas, it is considered that the impact from the proposed
scheme is likely to be low. This is because the proposed structures were sized conservatively to
convey peak flows during the 1% AEP + 50% climate change event, thus, maintaining the current
conditions where no flow constrictions are imposed in these locations.

4.2 Mitigation against Fluvial Flooding

NPPF states that developments should not increase the risk of flooding to the Site or elsewhere. In
order to mitigate the effects of raised ground levels within the floodplain resulting from construction of
highway embankments, a like-for-like, volume-for-volume floodplain compensatory storage will need
to be provided.

The volumetric loss of floodplain as a result of the proposed embankment across the River Eye has
been estimated from the model results. Table 4-1 summarises these volumes at 0.1m intervals.
These volumes assume total infill of the floodplain, whereas in reality the voids created by the bridge
spans will reduce the actual volumetric loss. In order to minimise the required compensation works,
these volumes will be further refined to include the voids created by the bridge spans during the
detailed design phase.

Table 4-1: Summary of level-for-level floodplain compensation volume requirements

Lower Elevation (m AOD) Upper Elevation (m AOD) | Volumetric Floodplain Loss (m3)*

72.0 72.1 5

72.1 72.2 5

72.2 72.3 10
72.3 72.4 10
72.4 72.5 15
72.5 72.6 10
72.6 72.7 15
72.7 72.8 25
72.8 72.9 25
72.9 73.0 25
73.0 73.1 30
73.1 73.2 40
73.2 73.3 55
73.3 73.4 105
73.4 73.5 230
73.5 73.6 455
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Lower Elevation (m AOD) Upper Elevation (m AOD) | Volumetric Floodplain Loss (m3)*

73.6 73.7 540
73.7 73.8 380
73.8 73.9 60
73.9 74.0 70
74.0 74.1 20
74.1 74.2

74.2 74.3

*Volumes rounded up to nearest 5m?

At this stage, the proposed locations of the compensatory works have not been established, but will
likely require re-profiling of existing ground elevations in the vicinity of the embankment, to maintain
and potentially increase floodplain volumes on a level-for-level basis. Modelling of these works will be
undertaken once the scheme design is finalised.

Management of smaller ordinary watercourses and ditches

In addition to the proposed crossings of Ordinary watercourses discussed above, there is a minor
ditch beneath proposed roundabout no.1 (OS Grid Ref: SK 74306 21097) which is proposed to be
filled as far as the proposed pond (Appendix C — AECOM response to LCC flood team). This ditch
appears to provide an overflow from the existing slurry pits and potentially drain water from the
existing farm buildings/hardstanding, all of which will be removed. Earthworks drainage ditches / pipes
will be provided on the north side of the proposed road in this area, immediately to the north of the
ditch to be backfilled, and these will pick up any overland flow in the vicinity. As a further safety
measure the existing ditch will be backfilled with granular material to provide a drainage pathway to
the pond/watercourse although it is considered that this will not be necessary as all surface and
groundwater flows in the area will be picked up by the highway drainage system. Thus, the impact of
the proposed filling of this minor ditch on the upstream flood risk is considered to be low if the
proposed mitigation measures as detailed above and within the SWDP (Appendix F) are
implemented.

If any additional small ordinary watercourses/ditches affected by the road are discovered during the
course of the detailed design they will be treated as appropriate to their particular circumstances and
in agreement with LCC Flood Team so as to not increase flood risk to adjacent areas. Wherever
viable the current routing of these watercourses will be maintained by conveying them under the
proposed road in appropriately sized pipes and/or granular material.

4.3 Impact on Surface Water Runoff Generation and Overland Flow

The proposed MMDR alignment is entirely on undeveloped (greenfield) land currently used for
agricultural purposes.

Given that the proposed highway will increase the impermeable area along the entirety of its length,
there is the potential for the surface water flood risk, both to the highway alignment and surrounding
area, to significantly increase. Regional and local planning policy indicates that surface water runoff
will need to be attenuated to greenfield runoff rates and that SuDS must be incorporated into the
drainage design wherever practicable.

The surface water flows on the site have been assessed in detail and a Surface Water Drainage Plan
has been developed separately in order to manage the risk sensitively and sustainably. This Surface
Water Drainage Plan has been provided in Appendix F.

Refer to Appendix F for details regarding the pre- and post-development impermeable areas,
greenfield run-off rates, proposed discharge rates, proposed attenuation volumes and other details of
the proposed drainage design.
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4.4 Mitigation against Surface Water Flooding

The impact on surface water flooding mechanisms due to the proposed development is considered to
be low provided all the overland surface water runoff to be generated by the proposed development
be captured and attenuated by the proposed drainage network to prevent flooding up to a 1% AEP +
Climate Change event as described below.

The principles for the disposal of surface water in order of preference and general acceptability are
summarised below:

1) Infiltration into the ground;

2) Discharge to a watercourse;

3) Discharge to a surface water sewer; and
4) Discharge to a combined sewer.

Due to high groundwater levels in the area of the proposed road disposal of surface water via
infiltration has been discounted. The six watercourses in the area that are crossed by the proposed
scheme have been chosen as the ultimate discharge locations of surface water runoff at greenfield
discharge rates.

The Surface Water Drainage Plan (Appendix F) indicates that due to the volume of attenuation
required this will be provided with the use of balancing ponds. To provide maximum environmental
benefit these will be wet ponds with permanently wet sections varying in depth from 0.5 m to 1.5 m.
The locations of ten proposed balancing ponds, preliminary layouts and indicative outfall locations into
the six water courses that they discharge into are shown on the accompanying drawings, 60542201-
ACM-VOL-SEC_TYP_ID_D-DR-RO-0001 to 60542201-ACM-VOL-SEC_TYP_ID_D-DR-RO-0007
provided in Appendix F.

The ponds have been designed to accommodate a 1% AEP storm event with 40% allowance for
climate change as per the requirements of LCC’s Flood Risk Management team (LLFA). Discharge
from the ponds will be at greenfield runoff rates to nearby watercourses as shown on the drawings.

Hydraulic design of the proposed drainage network will be such that the system is designed not to
flood in a 1 in 30 year return period storm event.

Details of the proposed carriage way drainage arrangements can be found in the Surface Water
Management Plan provided in Appendix F.

Surface water flows from areas upstream of the proposed scheme will be managed via interception
ditches/drainage channels. The proposed drainage arrangement drawings provided in Appendix F use
schematic arrows to illustrate surface water flow routes adjacent to the road and the proposed
drainage ditch locations.

The proposed highway drainage system will be maintained by LCC.

4.5 Impact on Groundwater Flooding

As stated previously, the Ground Investigation Report shows that a shallow groundwater table is
located in the proposed scheme area. The report also suggests that the shallow groundwater tables
encountered are primarily fed by surface infiltration. However, in the vicinity of water courses it is likely
that the shallow water tables are connected to these surface flows.

Cutting excavations are likely to liberate groundwater in the form of seepages from any higher
permeability zones of relatively granular material. It is not yet certain whether the groundwater
released in this way will originate from isolated pockets of trapped water or from a wider groundwater
table. A comprehensive groundwater mitigation strategy should be considered at the detailed design
stage to mitigate the risk of groundwater flooding during both the construction phase and post-
construction.
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4.6 Mitigation against Groundwater Flooding

The Surface Water Drainage Plan (Appendix F) suggests installation of combined surface water and
groundwater filter drains that will convey the combined flows into the proposed drainage network
where the flowrates will be attenuated to greenfield run-off rates via balancing ponds and
subsequently discharged to a nearby watercourse.

Use of combined surface water and ground water surface drains is common practice for highway
drainage and the alternate of carrier pipes with separate fin/narrow filter drains still results in the
highway surface water flows and groundwater flows in the vicinity of the road pavement being
combined in the same drainage system. After initial draw down of groundwater levels, and in view of
the largely cohesive nature of surrounding soils, long term groundwater flow rates adjacent to the
road pavement will be negligible in comparison to peak surface water storm flows. Where adjacent
ground falls towards the proposed road earthworks drains/ditches will be provided which will take a
proportion of groundwater flows and these will be keep separate from the highway surface water
drainage system in the majority of cases.

Thus, the impact on groundwater flooding mechanisms due to the proposed scheme is considered to
be low provided appropriate mitigation strategies are implemented.

4.7 Impact on Flooding from Artificial Sources

The impact from the proposed scheme on the Brentingby FSA is considered low, since the proposed
scheme alignment is located downstream of the dam.

Approximately 400 m south of the proposed location of the Scalford Brook crossing is a small FSA.
The Scalford Brook Dam flood retention facility was completed in 1990 to control the rate of discharge
into Melton Town centre and offer a 1% AEP standard of protection. Since the proposed Scalford
Brook Bridge is over-sized to be able to convey peak flows during 1% + 50% climate change event,
thus maintaining the current conditions, impacts of the proposed structure on the Scalford Brook FSA
is considered to be low.

4.8 Impact on Flooding from Drainage Infrastructure

Given the rural nature of the route alignment, the impact of the development on current flood risk is
low, once mitigation measures are taken into consideration. Also, since the proposed drainage
strategy is to discharge directly into watercourses at an attenuated rate via a dedicated highway
drainage network, the impact on sewer flood risk from the proposed scheme is considered to be low.

4.9 Summary of flood risk from the development

Table 4-2: Summary of Flood Risk from the Proposed Development

Flood Risk Summary of Risk Mitigation
from Required
Development Site
Fluvial Medium — In the Hydraulic modelling has shown localized | Yes —

vicinity of the increase in flood levels upstream of the | Floodplain
proposed River proposed River Eye and Lag Lane Tributary | Compensation
Eye and Ordinary | crossings. However, it should be noted that | Storage
Watercourse no properties are located in the affected
Ccrossings area, and there are minimal changes to the

flood extents and depths. Therefore, these
results show that the proposed scheme
does not significantly increase the flood risk
to any properties in the vicinity of the
proposed River Eye and Lag Lane
Watercourse crossings.

The impact of the proposed scheme on the
fluvial flood risk from Thorpe Brook,
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Flood Risk Summary of Risk Mitigation

from Required
Development Site

Scalford Brook and the two Ordinary
Watercourses adjacent to Sysonby Lodge
Farm is considered to be low since the
proposed crossing structures have been
over-sized to handle peak flows in the 1%
AEP + 50% climate change event.
However, hydraulic modelling is required to
confirm this.

Surface Water | Low Given that the proposed highway will | Yes
increase the impermeable area along the
entirety of its length, there is the potential
for the surface water flood risk, both to the
highway alignment and surrounding area,
to significantly increase.

The impact on surface water flooding
mechanisms due to the proposed
development is considered to be low
provided all the overland surface water
runoff to be generated by the proposed
development would need to be captured
and attenuated by the proposed drainage
network to prevent flooding up to a 1%+
climate change event as described in the
Surface Water Drainage Plan (Appendix F).

Groundwater Low The impact on groundwater flooding | Yes
mechanisms due to the proposed
development is considered to be low
provided appropriate mitigation strategies
are implemented.

Sewer and Low Given the rural nature of the route | No
Water Supply alignment and the proposed surface water
Infrastructure drainage strategy, the current risk from

sewers and drains is considered low.

Artificial Low The proposed scheme alignment is located | No
Sources downstream of the Brentingby FSA, and
hence the flood risk impact from the
proposed development is considered to be
low.

Since the proposed Scalford Brook Bridge
is over-sized to be able to convey peak
flows during 1% + 50% climate change
event, thus, mimicking the current
conditions, impacts of the proposed
structure on the Scalford Brook FSA is
considered to be low.
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5. Residual Risk

There is residual fluvial risk to the proposed development associated with the Brentingby Dam
breach. In case, this extremely low-probability event occurs, it is accepted that the proposed scheme
will remain closed till flooding recedes.

There is residual risk associated with failure of the highway drainage system through blockage and /
or build-up of sediment as a result of the shallow gradient of the pipes, both of which may cause the
capacity of the drainage system to become reduced. The risk of blockage and sedimentation can be
reduced by undertaking regular inspection of the drainage system and ensuring that serviceability is
maintained. A maintenance plan will need to be developed at detailed design stage to describe the
ownership, frequency of and techniques for site drainage maintenance.
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6.

Conclusions

This FRA has been completed in accordance with the NPPF and the accompanying PPG.

The following conclusions can be made:

The proposed scheme will be situated on a greenfield site;

The flood risk to the proposed scheme from fluvial, tidal, surface water, artificial sources,
drainage infrastructure and groundwater is considered to be low;

Hydraulic modelling has shown very localised increases above 0.05m (which is considered
a negligible increase within model tolerances) in flood levels immediately upstream of the
proposed River Eye and Lag Lane Tributary crossings. However, it should be noted that no
properties are located in the affected area, and there are minimal changes to the flood
extents and depths. Therefore, these results show that the proposed scheme does not
significantly increase the flood risk to any properties in the vicinity of the proposed River Eye
and Lag Lane Watercourse crossings;

The impact of the proposed scheme on the fluvial flood risk from Thorpe Brook, Scalford
Brook and the two Ordinary Watercourses adjacent to Sysonby Lodge Farm is considered to
be low since the proposed crossing structures have been sized conservatively to
accommodate peak flows in the 1% AEP + 50% Climate Change event. However, hydraulic
modelling is required to confirm this;

Floodplain compensation storage will be provided on a like for like, volume for volume basis.
The storage volumes have been calculated for the 1% AEP + 50% Climate Change event;

Ground investigation of the site and its vicinity have identified that ground conditions are
unsuitable for infiltration SuDS, and that surface water runoff will need to outfall into the
nearest watercourse. The runoff rate will be restricted from the site to greenfield rate using
flow control devices. Attenuation will be provided in the form of ten balancing ponds; and

The drainage strategy demonstrates that it is possible to safely and sustainably manage
surface water volumes from the site up to the 1% AEP + 40% for climate change flows.

There is residual fluvial risk to the proposed development associated with the Brentingby
Dam breach. In case, this extremely low-probability event occurs, it is accepted that the
proposed scheme will remain closed till flooding recedes.

It is considered that there will be no significant increase in fluvial flood risk to the neighbouring land
uses, or an increase in surface water runoff as a result of the proposed development based on
application of identified mitigation measures.
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Proposed Scheme Drawings
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Appendix B1 — Environment Agency Meeting Minutes to
agree the River Eye hydraulic modelling approach



Minutes of Meeting

A=COM

Project:

Held at:

Melton Mowbray Distributor Road Job No/Ref:
Date held:

Environment Agency, Trentside Offices, Nottingham Made by:

60542201
17-08-2017

Owen Tucker

Present:

Environment Agency:

Katie McNamara (KM) Biodiversity Officer.

Simon Smeathers (SS) PSO (Flood Risk) Officer.

Julia Toone (JT) Hydromorphologist / WFD Specialist.

Nick Wakefield (NW?2) Planning Specialist.

Lucy Weller (LW) Environment Management (Land & Water) Team Leader.

Natural England:
Sadie Hobson (SH) Lead Advisor in Environmental Services

AECOM:

Owen Tucker (OT) Water Quality / WFD.
Neil Williams (NW) Hydromorphology / WFD.
Andrew Sherwood (AS) Highways Design.
Neal Gates (NG) Ecology

Katie Pearson (KP) Flood Risk

Distribution:
All present

No. | Originator | Item
Introductions

1.

| Action By

Safety Moment

Project Overview, Key Issues and Design Requirements

AS

AS provided a brief overview of the proposed development. AS

crossing including a railway line and two lines of 132 V overhead
power cables and existing properties. The design has considered
various options for crossing points but the proximity of the power
lines, existing pylons and river make them difficult to avoid.

since it would cross the Brentingby Flood Storage Area.

explained that there are significant constraints around the River Eye

Positioning of an alternative route further east has been discounted

3.2

AS

These cables are significant constraints on construction and
represent H&S & CDM concerns. It is not possible to construct a
bridge under the overhead power lines due to the combined

be maintained when working beneath the power lines.

constraints of flood levels and minimum clearance zone which must

3.3

AS

AS explained that the alternative being considered currently is to
divert the River Eye so that the new bridge could be constructed
further south and away from the cables. Although constructing a

bridge within the available headroom is not possible, it may just be
possible to construct the earth embankments. There is
approximately 10 m of clearance under the power lines. A 6.2m no-
go zone needs to be maintained which leaves only 3.8 m of
headroom to work in. Advice from the ECI Contractor supporting the
project is that 5m working height is required as a minimum. AECOM
is in discussion with Western Power Distribution to see whether the
no go zone could be reduced to 5m, although the available space is
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very limited.

3.4 oT In response to a question from NW2, OT explained that the River Eye
was Main River but that all other watercourses where Ordinary
Watercourses at the point of crossing. In the case of Scalford Brook
the Main River designation was just d/s of the historic railway culvert.

3.5 oT Stated that open span structures are also proposed for Scalford
Brook and Thorpe Brook, with culverts for other minor watercourses
and drainage ditches. The design of these culverts will be informed
by hydromorphology and ecological surveys and assessments.

3.6 AS In response to a question from KM, AS explained the design
constraints around the River Eye crossing and stated that significant
further changes to the highway alignment were not expected.

3.7 KM Stated that there is the potential for significant adverse effects on the
SSSi river through habitat loss and effects on protected species. A
river diversion will need strong justification. If a diversion was not
required the EA would still be seeking support on river restoration
from this scheme. The diversion could be counter-productive to the
long term aspirations for the SSSI.

3.8 NW Explained that further more comprehensive hydromorphological
surveys are planned when access is available, but based on an initial
desk study and site visit it would appear that the river reach upstream
of Lag Lane may already have been altered in the past [e.g. possible
realignment linked to former canal] and the habitat may be degraded.
Although much of the river is fenced off this reach is not and livestock
have access to the banks. In this sense, a diversion could be viewed
as a restoration opportunity. Any river restoration or mitigation would
consider the combined effects of the scheme on the river channel
and floodplain. A diversion may shorten the channel, which would
mean direct loss of habitat, and could also mean changing gradients,
flow patterns, scour risks, etc. These risks are yet to be assessed.

3.9 oT Explained that the current option would avoid the need for a new
(additional) bridge and could potentially reduce the risk from
construction as the new bridge could be built and the existing Lag
Lane bridge demolished offline from the river. Although this would not
offset all the potential effects of a diversion, they are beneficial
considerations.

3.10 | KM The attributes of the existing channel will need to be carefully
considered. There are records of water vole along this reach, which
would also need to be properly managed.

3.11 | NG NG confirmed that there was evidence of water vole and otter further
upstream, but that the reach surrounding the Lag Lane Bridge was
much more exposed and thus may have less potential for water vole.
There could be opportunities to enhance the bankside habitat for
water vole and the SSSI by improving bank stability and riparian

habitat.

3.12 | NG NG also explained that they are considering white-clawed crayfish
surveys.

3.13 | SH Stated that a licence from Natural England will be required for White-

clawed crayfish surveys and that applications should be made asap
as there could be a delay.

3.14 | AS Stated that what is currently shown on the plan is a very initial
indicative sketch of a diversion only. It is accepted that this would
need to be developed based on appropriate survey and assessment,
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which we are keen to work with the EA/NE to achieve.

3.15 | AS In response to a question about whether a spur road could be
provided instead of the roundabout, AS explained that the position of
the railway-river-OHL-properties constrained what was possible.

3.16 | AS In response to query from KM, AS confirmed that the new bridge over
the River Eye would be an open-span structure.
3.17 | AS In response to a question from KM relating to what the fall back

position would be should it not be acceptable to divert the River Eye,
AS explained that it would be likely that a diversion to the overhead
power lines would be required which would substantially put up the
costs of the project and lengthen the construction programme. The
project only has funding to develop a Preliminary Design and a
competitive application would be made to the Department for
Transport for the funding to deliver the scheme. This takes into
account the cost-benefit of the scheme.

4, Approach to Flood Risk Modelling

4.1 SS Stated that from a flood risk perspective, were the channel to be
diverted it would be important to assess through modelling how this
would affect the floodplain including flood flow routes. Changes in flow
velocities and the potential for scour should also be considered.

4.2 KP KP explained that AECOM is in the process of updating the existing
ISIS-TUFLOW River Wreake model. This includes additional topo
survey in and around Lag Lane Bridge, due to a significant gap in
LiDAR coverage. AECOM is also looking to refine the current 8m grid
and to include the ‘Lag Lane Tributary’ which is not currently
represented in the model. This is believed to be culverted prior to
discharging into the River Eye and a CCTV survey is also proposed.

4.3 SS A full range of climate change scenarios will need to be considered
including 20, 30, and 50% allowances.
4.4 KP Explained that the current highway alignment has been developed

based on the existing unmodified model being run for those climate
change scenarios. With a 600 mm freeboard that gives a soffit
elevation of 74.7 m AOD.

4.5 SS The flood storage basin at Scalford is at capacity and effects on this
would need to be carefully considered.
4.6 SS In response to a question from NW about set back distance for

abutments, SS stated that there is no specific guidance. Ideally, we
want the banks to remain natural and avoid hard engineering.

4.7 KM Ideally, from an ecological perspective the abutments should be set
back 10 m from the water’s edge. This is based on anecdotal evidence
that water vole may burrow up to 8 m from the bank and this provides a
buffer, although a compromise distance is often agreed. This applies to
new channels as well.

4.8 NW A wider structure may also change channel and floodplain flows, and
flood risks upstream and downstream, and this would need to be
assessed.

4.9 AS This would significantly increase the span from what has been

estimated so far (based on existing Lag Lane Bridge). The wider the
span the thicker and more expensive the structure.

410 | SS In response to a query regarding approval of the revised model, SS
agreed that it can be submitted all in one go. The Environment Agency
wishes to advise that the turnaround time for reactive work on model




Minutes of Meeting A=COM

reviews is a minimum of 5 weeks. Whether or not AECOM wish to
send in the baseline model and the scheme models in one go or
separately will depend on AECOMs timescales and whether or not
AECOM think they will need feedback on the baseline model before
developing the scheme model too far.

411 | KP KP explained that it is currently proposed to complete the baseline
modelling by mid-September but that with scheme scenarios will
depend on the development of the scheme, and in particular the design
of any river realignment scheme.

5. Approach to WFD Assessment

5.1 JT It will be important that the all of the issues are scoped into the WFD
assessment and an appropriate assessment undertaken. At this stage
key things to consider will be the SSSI favourable conservation status
objective, options assessment, and development of a suitable river
restoration strategy. JT also explained that action was being taken in
the catchment to reduce phosphorus loads in the River Eye.

5.2 SH Stated that NE are promoting a river restoration scheme along the
River Eye SSSI and there are concerns that this development could be
detrimental to its success. Restoration plans have been awarded
funding from the EA for this financial year. A link to the latest plan and
technical reports has been issued [at the time of writing this link had
not yet been received by AECOM].

5.3 oT Explained that at this stage we have only prepared a Preliminary WFD | OT/NW
Assessment that sets the context and identifies key issues. We are
keen to agree these issues and the scope of assessment with the EA.

5.4 oT In response to a query from LW, OT explained that there are currently
7 No. surface water outfalls proposed from the new road draining at
low points to the various watercourses. This includes three outfalls to
the River Eye. An initial DMRB HAWRAT assessment has shown that
there is no significant risk from dissolved pollutants, but that sediment-
bound pollutants may accumulate in the channel from three outfalls
(including Thorpe Brook and Scalford Brook). Treatment ponds are
proposed on all outfalls and these should provide the necessary
treatment, providing they are well designed. Spillage risk has not yet
been considered as the focus to date has been on the schemes
footprint. Due to the relatively small size of the road, traffic flows, and
number/type of junctions, it is not expected that there will be a
significant risk. However, due to the sensitivity of the environment,
particularly the SSSI, measures for spillage containment are being
considered.

5.5 oT In response to a query from KM regarding the need for multiple outfalls
to the River Eye, OT said that on another project ditchcourses had
been used as the conveyance from the pond to the receiving
watercourses and this could be considered here.

5.6 Lw Stated that pollution prevention will need to be considered, although
these comments could wait until a later stage.
5.7 oT Explained that the current programme was for an EIA Scoping Report

to be issued later this autumn, the outline business case at the end of
2017 and the Environmental Statement in late spring/early summer
next year.

5.8 oT The pWFD was largely prepared prior to the need for a possible
diversion of the River Eye. OT agreed that AECOM would update the
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pWFD following the outcome of this meeting and would re-issue for
comment. This will include greater reference to the issues discussed
regarding the River Eye diversion and the options that have been
considered previously.

5.9 NW2 Stated that to review the pWFD would require an amendment to their NW2
quotation.

6. Access to Brentingby FSA

6.1 NW2 NW?2 agreed to look into who is the appropriate person to contact to NW2

arrange access.
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and freeboard queries



Prabhuswamy, Anupriya

From: Wakefield, Nick <nick.wakefield@environment-agency.gov.uk>

Sent: 23 May 2018 16:42

To: Prabhuswamy, Anupriya; Smeathers, Simon

Cc: Andy Jackson; Heath-Brown, Andrew M, Bentley, lan; Glossop, Martyn; Sherwood, Andrew; Tucker, Owen; Pearson, Katie
Subject: RE: Melton Mowbray Distributor Road - Proposed Scenario River Eye Crossing Flood Model for EA Review
Attachments: MMDR_River Eye Crossing_Techincal Note_P01.pdf, MMDR EA Meeting 17.08.17 Final Meeting Minutes.pdf

Hello Anupriya, Owen, all,

Thank you for your emails. | have been notified by our modelling team that it will take them approximately 20 hours to review the submitted model files and associated
information and that we should be able to provide you our comments within 4 weeks. | have been informed by Simon Smeathers, our Partnership & Strategic Overview
(flooding) Officer that it will take him 2 hours to provide his into this latest submission.

Hi Owen,

Please can you confirm whether you are happy for the above mentioned fee’s to be included within the maximum fee of £5,000 which has previously agreed for review
work and advice given by the Environment Agency (provisionally until the end of May 2018)?

Hi Anupriya,
Please find below Simons answers to the questions you have raised in your latest email:

9 Flood Compensation Storage: What return period event would you require us to consider for flood compensation storage volume calculations? No flooding is
shown to occur downstream of the Brentingby Dam in the 1 in 100 Year event. Would you require us to use flood levels from the 1 in 100 Year + 50% Climate
Change event?

Calculation of flood storage volumes should be based on the design event and include an allowance for climate change. As a minimum we would expect floodplain
compensation providing up to the higher central allowance.

91 Freeboard from the proposed highway: In the current model, the proposed bridge soffit level was set at 600mm above the 100 Year + 50% CC flood level from the
baseline model. The baseline model was then revised as described in the attached modelling report. As stated in the attached report, The modelled maximum
peak water level in the River Eye immediately upstream of the proposed highway is 74.14mAOD, for a 1% AEP plus 50% climate change event. The minimum level
of the road in this area is 74.79mAQD (on the eastern side of the roundabout); therefore the freeboard to the proposed highway is at least 0.65m.



However, in the proposed scheme model which does not include any flood relief culverts localised increase in water depths (max increase is approx. 300mm) was
found upstream of the proposed structure in the 100 Year + 50% Climate Change event compared to the baseline flood levels.
Does the EA have a requirement for:
a) Minimum freeboard that needs to be maintained from the bridge soffit and 100 Yr.+ 50% Climate Change flood level in the river.
The bridge soffit level should be set 600mm above the 100yr+50% CC level modelled in the proposed scheme option i.e. 600mm freeboard should be
maintained post scheme.
b) Minimum allowable increase in water depths in River Eye upstream of the proposed bridge.
The proposed scheme should result in no increase in water levels between the baseline scenario and the post scheme scenario.

Regards
Nick

Nick Wakefield - Planning Advisor
Sustainable Places Team
Environment Agency - East Midlands Area

= Trentside Offices, Scarrington Road, West Bridgford, Nottingham NG2 5BR

( Internal 53354
( External 020302 53354
8 nick.wakefield@environment-agency.gov.uk

A bR
[East Midlands

Technical
Leadership Group

From: Prabhuswamy, Anupriya [mailto:anupriya.prabhuswamy@aecom.com]

Sent: 23 May 2018 11:26

To: Smeathers, Simon <Simon.Smeathers@environment-agency.gov.uk>; Wakefield, Nick <nick.wakefield@environment-agency.gov.uk>

Cc: Andy Jackson <Andy.Jackson@Ieics.gov.uk>; Heath-Brown, Andrew M <andrew.heath-brown@aecom.com>; Bentley, lan <lan.Bentley@aecom.com>; Glossop, Martyn
<martyn.glossop@aecom.com>; Sherwood, Andrew <andrew.sherwood@aecom.com>; Tucker, Owen <owen.tucker@aecom.com>; Pearson, Katie
<katie.pearson@aecom.com>

Subject: RE: Melton Mowbray Distributor Road - Proposed Scenario River Eye Crossing Flood Model for EA Review
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Nick - Please see attached above the Proposed River Eye Crossing Hydraulic Modelling Report to accompany the modelling files issued last week. Can you please forward it
on to the M&F team who will be reviewing the model?

Have you had an indication from the M&F team regarding their availability to undertake the model review? Can you also please provide the estimated fee for the modelling
review at your earliest convenience?

Simon
Will you be able to provide a response to the following queries please:

1 Flood Compensation Storage: What return period event would you require us to consider for flood compensation storage volume calculations? No flooding is
shown to occur downstream of the Brentingby Dam in the 1 in 100 Year event. Would you require us to use flood levels from the 1 in 100 Year + 50% Climate
Change event?

1 Freeboard from the proposed highway: In the current model, the proposed bridge soffit level was set at 600mm above the 100 Year + 50% CC flood level from the
baseline model. The baseline model was then revised as described in the attached modelling report. As stated in the attached report, The modelled maximum
peak water level in the River Eye immediately upstream of the proposed highway is 74.14mAOD, for a 1% AEP plus 50% climate change event. The minimum level
of the road in this area is 74.79mAQD (on the eastern side of the roundabout); therefore the freeboard to the proposed highway is at least 0.65m.

However, in the proposed scheme model which does not include any flood relief culverts localised increase in water depths (max increase is approx. 300mm) was
found upstream of the proposed structure in the 100 Year + 50% Climate Change event compared to the baseline flood levels.

Does the EA have a requirement for:

a) Minimum freeboard that needs to be maintained from the bridge soffit and 100 Yr.+ 50% Climate Change flood level in the river.

b) Minimum allowable increase in water depths in River Eye upstream of the proposed bridge.

Please let me know if you would like to discuss any of these issues, | will be happy to arrange a conference call with the modelling team.

Many thanks,

Anupriya Prabhuswamy, P.E (Texas), MEng
Flood Risk Engineer, Water

D +44-01246-244-712
Anupriya.Prabhuswamy@aecom.com

AECOM

Royal Court, Basil Close

Chesterfield, Derbyshire, S41 7SL, United Kingdom
T +44-01246-209-221

aecom.com
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From: Prabhuswamy, Anupriya
Sent: 15 May 2018 16:14

To: 'Simon.Smeathers@environment-agency.gov.uk’; 'nick.wakefield@environment-agency.gov.uk’
Cc: Andy Jackson (Andy.Jackson@leics.gov.uk); Heath-Brown, Andrew M; Glossop, Martyn; Sherwood, Andrew; Tucker, Owen; Pearson, Katie
Subject: Melton Mowbray Distributor Road - Proposed Scenario River Eye Crossing Flood Model for EA Review

Melton Mowbray Distributor Road (MMDR) - Proposed Scenario River Eye Crossing Flood Model for EA Review

Hi Simon and Nick,

The proposed scheme scenario flood model for the River Eye crossing has now been completed. The modelling approach was previously discussed with you in the meeting

held on 17/08/2017. | have attached the meeting minutes above for your reference.

The MMDR model is now ready for EA review and the model files are available for download using the link below:

FM and TUFLOW files (excluding BASELINE Results): https://we.tl/ZayBSepi3P
BASELINE results: https://we.tl/XAEhZGTIu7

Below is a summary of the of the modelling work undertaken. Further details will be included in a technical note, which will be provided once complete (within the next

week).

The model scenarios provided are summarised below:

Scenario Event ief tcf

Baseline 100yr+50% climate | \FM\IEF\BASELINE MODELLING\MMDR_TRIM_0100Y_CC50_BL_005.ief | \TUFLOW\RUNS\BASELINE MODELLING\
change

Option C 100yr+50% climate | \FM\IEF\OPTION C\MMDR_TRIM_0100Y_CC50_OPT_c_007A.ief \TUFLOW\RUNS\OPTION

(eastern option
of the unnamed
tributary
diversion)

change

C\MMDR_TRIM_0100Y_CC50_OPT_C_007A.tcf

Option C
(eastern option
of the unnamed
tributary
diversion)

100yr+50% climate
change

(unnamed tributary
peak set to coincide
with River Eye)

\FM\IEF\OPTION C\MMDR_TRIM_0100Y_CC50_OPT _c_007A_LAG.ief

\TUFLOW\RUNS\OPTION
C\MMDR_TRIM_0100Y_CC50_OPT_C_007A_LAG.tcf




Option C 100yr+50% climate | \FM\IEF\OPTION C\MMDR_TRIM_0100Y_CC50_OPT_c_007B.ief \TUFLOW\RUNS\OPTION

(western option | change C\MMDR_TRIM_0100Y_CC50_OPT_C_007B.tcf

of the unnamed

tributary

diversion)

Option C 100yr+50% climate | \FM\IEF\OPTION C\MMDR_TRIM_0100Y_CC50_OPT_c_007B_LAG.ief \TUFLOW\RUNS\OPTION

(western option | change C\MMDR_TRIM_0100Y_CC50_OPT _C 007B_LAG.tcf

of the unnamed | (unnamed tributary
tributary
diversion) with River Eye)

peak set to coincide

A summary of the model changes is provided below.

Updated Baseline Model
The baseline model is based on an existing Environment Agency SFRA model, developed in 2011. The following updates have been carried out for this project:

f
f

il

Extension of the model to include a new, unnamed tributary in the vicinity of Lag Lane (NGR: SK 77121 19362), using survey data captured by Leicestershire County Council.
Truncation of the model to reduce the number of 1D nodes to below 1000. The areas trimmed are:

U River nodes WA48 to WAL (after Hoby village), WA130 and WA131 (top of River Eye) were removed,

U Asfordby Brook shortened. River nodes AR664 to AR244 removed; and

U Welby Brook shortened. River nodes 01.014 and 0.013 removed.

Reduction of the 2D cell size from 8m to 4m.

Option C Modelling
The current proposed route for the new highway includes a new crossing of the River Eye, Diversion of the River Eye, diversion and new crossings of the unnamed tributary near its
confluence with the River Eye and an additional crossing of the unnamed tributary further upstream. Changes to the model (relative to the baseline) were made to reflect these proposals

including:

1 1D model cross sections representing the River Eye in the vicinity of the proposed crossing were moved and modified to reflect the proposed diversion of the river. The route of
the diversion was based on preliminary information provided by the AECOM geomorphology team and included a 1m reduction in channel width. It is noted that, as per the
original EA model, channel geometry in this area is represented using a copies of a surveyed cross section from WA108, approximately 200m downstream of the proposed crossing.

1 Removal of the existing Lag Lane bridge over the River Eye. While the proposed river diversion bypasses this existing structure, it is proposed that the original channel will be left in
place as a backwater — this is represented within the 2D model based on the LIDAR data; however, the 2D model has been modified to remove the existing Lag Lane bridge (which is
included in the LIDAR data).

9 Addition of the proposed new highway. Ground levels within the 2D model were modified to represent the proposed highway embankment using information provided by the
AECOM design team.

9  Addition of representation of the proposed new bridge, carrying the proposed highway over the River Eye, to the 1D model.

1 Removal of an existing culvert (farm access), on the unnamed tributary and replacement with a new culvert under the proposed highway, approximately 1km upstream of the River
Eye confluence.

1 Modification/removal/addition of 1D model cross sections representing the unnamed tributary near its confluence with the River Eye. This included removal of an existing culvert

under Saxby Road and addition of new culverts under Lag Lane and Saxby Road. Embankments were also added adjacent to the unnamed tributary to prevent flooding encroaching
5




onto Saxby Road or the new highway. Details (e.g. horizontal and vertical alignments, embankments heights etc.) of these changes were not provided by the AECOM design team
but were determined by the modelling team (in consultation with the geomorphology team), as required to prevent flooding. These details are expected to feed-back into the
proposed design. Two alternative routes for the proposed unnamed tributary diversion (‘eastern’ and ‘western’ options) have been modelled, as requested by the design team,
since the final alignment will be affected by the location of a proposed attenuation basin in this area.

Design Events
The baseline and proposed models have been run for the 1 in 100 year + 50% climate change event. The following four design model runs have been carried out:
1 Unnamed tributary western diversion option (original event timing for comparison with the baseline).
1 Unnamed tributary eastern diversion option (original event timing for comparison with the baseline).
1 Unnamed tributary western diversion option (unnamed tributary event lagged to coincide with the River Eye peak flow, to assess the culvert capacity under worst case conditions).
1 Unnamed tributary eastern diversion option (unnamed tributary event lagged to coincide with the River Eye peak flow, to assess the culvert capacity under worst case conditions).

Baseline results have also been provided for a range of additional return periods and climate change scenarios (5yr, 10yr, 20yr, 50yr, 75yr, 100yr, 200yr, 1000yr, 100yr + 20%CC and 100yr
+30%CC), for information.

Results

Initial results show that the proposed embankment and bridge crossing the River Eye will cause a localised increase in water levels (max increase is approx. 300mm) upstream of the
proposed structure but that there is very little change to the flood extents and no properties are affected. Peak flows passing downstream are slightly reduced relative to the

baseline. Flood relief have not been included but can be added if required to reduce the impact on levels in the River Eye. Some localised increases in water level are also predicted on the
unnamed tributary, in the vicinity of the proposed new crossings, but flood water is confined to the immediate vicinity of the channel and no properties are affected.

Please note that the Brentingby Dam breach modelling is not included in this current issue. This will be undertaken separately following the initial review of the River Eye
crossing model by the EA.

I will follow up with a call to discuss the programme and additional flood related queries that we. The queries are:

9 Flood Compensation Storage: What return period event would you require us to consider for flood compensation storage volume calculations? No flooding is
shown to occur downstream of the Brentingby Dam in the 1 in 100 Year event. Would you require us to use flood levels from the 1 in 100 Year + 50% Climate
Change event?

1 Freeboard from bridge soffit: In the current model, the proposed bridge soffit level was set at 600mm above the 100 Year + 50% CC flood level from the baseline
model. As stated above in the ‘Results’ section, in the proposed scheme model localised increase in water levels (max increase is approx. 300mm) was found
upstream of the proposed structure in the 100 Year + 50% Climate Change event which encroaches on this freeboard. Does the EA have a requirement for the
minimum freeboard that needs to be maintained from the bridge soffit and 100 Yr.+ 50% Climate Change flood level in the river?

Please don’t hesitate to contact me if you have any questions.

Kind regards,

Anupriya Prabhuswamy, MEng, PE (Texas)
Flood Risk Engineer, Water



D +44-1246-244-712
M +44-7934936374
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AECOM
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Prabhuswamy, Anupriya

From: Smeathers, Simon <Simon.Smeathers@environment-agency.gov.uk>
Sent: 30 July 2018 11:15

To: Prabhuswamy, Anupriya

Cc: Wakefield, Nick

Subject: RE: MMDR River Eye realignment design

Hi Anupriya,

Please see responses to your questions below.

Kind regards,
Simon

Simon Smeathers
Flood Risk Management Officer
C 02084 749 935

From: Prabhuswamy, Anupriya [mailto:anupriya.prabhuswamy@aecom.com]

Sent: 24 July 2018 15:21

To: Wakefield, Nick <nick.wakefield@environment-agency.gov.uk>

Cc: Smeathers, Simon <Simon.Smeathers@environment-agency.gov.uk>; Andy Jackson (Andy.Jackson@leics.gov.uk) <Andy.Jackson@leics.gov.uk>; Glossop, Martyn
<martyn.glossop@aecom.com>; Tucker, Owen <owen.tucker@aecom.com>; Heath-Brown, Andrew M <andrew.heath-brown@aecom.com>; Bentley, lan
<lan.Bentley@aecom.com>; Williams, Neil <neil.williams@aecom.com>; Baynton, Mark <Mark.Baynton@environment-agency.gov.uk>

Subject: RE: MMDR River Eye realignment design

Hi Nick,

Thank you for your email.

Baseline flood model

As per recommendations from the model reviewer in the email below, in keeping with best practice, we will revise the baseline flood model to include the new channel

survey information once it is available. This revised model will also incorporate comments from Environment Agency that were received on 02/07/2018.

Proposed scenario flood model



We will re-run the proposed scenario model to include the finalised River Eye realignment channel design that is being developed in consultation with the EA and NE.

Simon Smeathers has provided the EA’s requirements with regards to minimum freeboard and afflux requirements in an email dated 23/05/2018 (attached above for
reference). We have the following questions regarding these:

Minimum freeboard requirements

a)

In the previous email the minimum freeboard requirement from the bridge soffit was stated as 600mm above the 100yr+50% CC level modelled in the proposed
scheme option. Since there is a drawdown to the bridge occurring upstream of the bridge, will the freeboard be measured above the in-channel water level at the
upstream face of the bridge or do we need to consider the higher water level predicted in the floodplain?

Freeboard should be measured from the highest level, in this case that which is predicted for the adjacent floodplain.

b) Does the EA have a minimum freeboard requirement from the surface of the highway?

No, provided that the level of freeboard described above can be achieved.

Increase in water levels upstream of the bridge

c)

In your email (see attached), it was stated that there should be no increase in water levels between the baseline scenario and the post scheme (i.e. proposed)
scenario. The proposed scenario modelling previously undertaken and reviewed by the EA modelling team - in which flood relief culverts were not included —
resulted in a maximum water level increase upstream of the proposed bridge of about 0.3m (during in the 1 in 100yr + 50% CC event). In this model scenario, the
bridge soffit level was set 600mm above the 1 in 100yr + 50% CC modelled level of the original baseline model. Using the current design of the proposed bridge,
we have tested some flood relief culvert options in an attempt to reduce this increase in upstream water levels. It was found that there was a decrease in afflux to
0.16m but it did not completely eliminate it.

With the updates to the flood model to include the new survey data, realigned river channel design and EA’s model review comments, these flood levels and the
road design levels are likely to change slightly. However, the biggest constraint to the vertical alignment of the proposed highway and the River Eye bridge is the
presence of overhead powerlines (OHLs). A minimum clearance of 11.2 m needs to be maintained between the road and the OHLs and currently the road
alignment is set at a height that gives a clearance of approximately 11.3 m, to allow for some uncertainty in construction methods and levels. Clearly this means
there is limited scope for the height of the road and bridge soffit to rise. Relocation of the powerlines is an option that LCC is keen to avoid if possible given the
significant impact to budget and programme in addition to environmental impacts.

The area upstream of the proposed River Eye crossing that is shown to flood in the 100yr+50%CC event is agricultural. The current modelling shows that the
proposed scheme does not increase the risk of flooding to any residential/non-residential properties located upstream of the proposed River Eye crossing. Even
after the inclusion of flood relief culverts, if the model shows an increase to water levels upstream of the proposed bridge compared to the baseline flood levels,
would the EA accept this given the absence of properties at risk of flooding in the area and the limited options available to improve the situation from a design
perspective?

There should be no increase in flood depth or extent as a result of the proposed development, this includes impacts on third party land. If you are proposing that
there is no other option that would not result in increased depth or extent of flooding we would need the increase in risk to be quantified e.g. area affected and
depths, along with evidence that you have explored all possible mitigation options. We may still object to any increase in flood risk to third party land if we feel that
risk is unacceptable or there remains possible mitigation options which have not been explored.



Brentingby dam breach model

Although we accept updating the flood model with the new channel survey for scheme design and impact assessment, we still do not consider that it is necessary or an
efficient use of resources to update the breach model given the flows/volumes involved.

We agree with this approach.

It would be greatly appreciated if we could get a response to these queries at your earliest convenience.

Many thanks,

Anupriya Prabhuswamy, MEng, PE (Texas)
Senior Flood Risk Engineer, Water

D +44-1246-244-712

M +44-7934936374
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From: Wakefield, Nick [mailto:nick.wakefield@environment-agency.gov.uk]

Sent: 18 July 2018 17:35

To: Prabhuswamy, Anupriya

Cc: Andy Jackson (Andy.Jackson@Ieics.gov.uk); Glossop, Martyn; Tucker, Owen; Heath-Brown, Andrew M; Bentley, lan; Williams, Neil; Smeathers, Simon; Baynton, Mark
Subject: RE: MMDR River Eye realignment design

Hello Anupriya,

Thank you for your email dated 26 June 2018.



The model reviewer for the Environment Agency makes the following comments on the points which you have made:

Firstly, we believe that it is certainly best practice to use the updated channel survey if it is available. The concern is that there could be a mismatch between the model used
to determine the channel alignment and the baseline flood risk model. From a consistency point of view this clearly isn't ideal. But also, the channel realignment and bridge
design form a fundamental part of the proposed redesign of the watercourse. If the option in the flood risk model is based on this understanding, it will be very difficult to
compare the option against the baseline if the baseline model is considered to be wrong.

With regards to the significance of the issue, we don't know how different the channel geometry is compared to the proposed new survey. From Neil Williams' email, it
implies it is significant enough to question the accuracy of the modelled baseline watercourse. We might suggest that a sensitivity test could be useful. It will be a decision
for the Environment Agency as to how much allowance for error they are willing to give the baseline results.

We appreciate that in-channel comparisons cannot be made locally to the new bridge design, as the path of the watercourse will change significantly and as such it is
proposed that comparisons will only be made in the floodplain. However, it is not possible to say for certain at this stage how much of an impact the change in channel
capacity will have on floodplain levels. We appreciate the flood risk model at the moment is only addressing the 100-year + CC for the option testing, but floodplain depths
are generally <0.5m in the area of the proposed change and the floodplain is narrow so the impact could be noteworthy. If there is doubt over the validity of the baseline
results in the area of the proposed scheme, this will result in doubt over the validity of the comparison between the option testing and present day scenario.

Overall, our view is that the flood modelling model and any geomorphology model should be in-line with each other, the comparison between the baseline flood risk and
option flood risk may not be valid, and that it's best practice to use updated channel survey if it is available.

Kind Regards,

Andrew Waite
Analyst

Regards
Nick

Nick Wakefield - Planning Advisor
Sustainable Places Team
Environment Agency - East Midlands Area

== Trentside Offices, Scarrington Road, West Bridgford, Nottingham NG2 5BR

( Internal 53354
( External 020302 53354
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From: Prabhuswamy, Anupriya [mailto:anupriya.prabhuswamy@aecom.com]

Sent: 26 June 2018 15:52

To: Wakefield, Nick <nick.wakefield@environment-agency.gov.uk>; Smeathers, Simon <Simon.Smeathers@environment-agency.gov.uk>

Cc: Andy Jackson (Andy.Jackson@Ieics.gov.uk) <Andy.Jackson@Ieics.gov.uk>; Glossop, Martyn <martyn.glossop@aecom.com>; Tucker, Owen <owen.tucker@aecom.com>;
Heath-Brown, Andrew M <andrew. heath-brown@aecom.com>; Bentley, lan <lan.Bentley@aecom.com>; Williams, Neil <peil.williams@aecom.com>

Subject: FW: MMDR River Eye realignment design

Hi Nick and Simon,

Further to Neil’s email below regarding new channel survey for River Eye, | wanted to clarify a few points from the flood modelling point of view:

1 The modelling approach discussed in the meeting with the EA last August (minutes attached) consisted of using the existing River Wreake model as the baseline after
updating it to include the Lag Lane watercourse and new LiDAR data in areas of missing coverage only. The baseline modelling that has been submitted to the EA for
review on 15/05/2018 and on 19/06/2018 has followed this agreed approach.

9 Atthis stage, we don’t intend to revise the baseline flood model using the new channel survey since:

o Itis not likely to make a significant difference to water levels during flood conditions.

o Since the proposed scenario will include river channel re-alignment, we will be unable to undertake a like-for-like comparison of in-channel water levels between
the existing and proposed scenarios. We will compare floodplain water levels/depths, but any differences will be dominated by the impacts of the scheme rather
than any differences in channel dimensions (as per the above point).

| hope this is acceptable to the EA’s flood team. Please advise.

Kind regards,

Anupriya Prabhuswamy, MEng, PE (Texas)
Senior Flood Risk Engineer, Water

D +44-1246-244-712

M +44-7934936374
anupriya.prabhuswamy@aecom.com

AECOM



Royal Court, Basil Close

Chesterfield, Derbyshire, S41 7SL, United Kingdom
T +44-1246209221

aecom.com

Imagine it. Delivered.

LinkedIn Twitter Facebook Instagram

W(ﬁ{ B B& ﬁ
DEM?&N ESE

©2018 Time Inc. Used under license.

From: Williams, Neil

Sent: 20 June 2018 19:29

To: Banham, Martin (NE); Toone, Julia A; Richard.Jeffries@environment-agency.gov.uk; Butterfield, lan (NE); Wakefield, Nick

Cc: Gates, Neal; Tucker, Owen; Sherwood, Andrew; Glossop, Martyn; Segre, Marlene; Andy Jackson; Jools Partridge; Heritage, George
Subject: MMDR River Eye realignment design - programme amendment

Dear All

We encountered a set-back last week with what we expected to be our final model runs for the channel realignment design, and unfortunately that has meant a delay to
our programme.

The bed levels in the existing River Eye hydraulic model appear inaccurate and far too deep. They do not support the shallow low flows we observed during the site
walkovers, and instead show deep ponds much further upstream than we know to exist in reality. This is important, because the shallow and relatively fast flowing channel
reaches are those that provide the primary habitat diversity within an otherwise heavily ponded system. It seems that the channel survey in this area dates from 1993,
when | suspect there was regular dredging, and the bed elevations measured at that time have subsequently in-filled as dredging has decreased.

The outcome is that we need a new channel survey, to bring the River Eye model up to date with accurate bed levels. I'm sure you will appreciate the importance of this for
hydromorphology, ecology and flood risks.

We expect don’t expect a new channel survey to completed until 2-3 weeks from now, and we will then need a further 1-2 weeks to re-run our models and finalise the
design. This means we will not be circulating the quantified fluvial audit and channel design until around the end of July.



May | ask Julia, Richard, Martin and lan whether you will have availability in August to review the channel design, so that we can still work with you ahead of the final
planning submission deadline, which is in September? Ideally, we will reserve some of your time between Auqust 1st - 10", but | appreciate that this is in the midst of
summer holidays, and we are unable to commit to dates until we get confirmation from surveyors.

Julia and Martin, as a next step | will call you tomorrow to explain the situation in more detail, discuss your summer availability, and see how we can best manage
everyone’s time.

With many thanks
Neil

Dr Neil Williams

BSc, MSc, PhD, FRGS, MCIWEM, C.WEM, CEnv, CSci, CGeogceomorph)
Principal Geomorphologist, Environment

M +44-(0)-7824-814795

neil.williams@aecom.com

AECOM
2 City Walk

Leeds, LS11 9AR

T +44-0113-391-6800
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