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13.

WATER QUALITY AND FLOOD RISK
Summary
A land use and agricultural assessment is being undertaken, which included a desk
study supplemented by site visits to ground-truth the desk-based analysis. Agricultural
land classification assessment and farmer interviews are being undertaken to assess
effects on agricultural resource.
Baseline


The study area includes a range of land uses from residential, commercial and
community land uses in urban areas to woodland and agricultural in the rural
areas.



The agricultural land classification system is based on classifying agricultural
land into five grades, with Grade 1 being the highest quality and Grade 5 the
lowest quality. Based on the provisional land classification maps a large
proportion of the agricultural land within the study area is Grade 3 land followed
by Grade 4 land. A small proportion is recorded as Grade 2 land with no Grade
1 or Grade 5 land recorded.



Agricultural land within the Study Area consists of mainly arable and grassland.
Livestock businesses include mainly beef cattle, dairy cattle and sheep farming.
No commercial orchards, vegetables or protected crops were identified during
the desk study.



Network Rail and the EWR Alliance have undertaken extensive meetings
regarding the impacts of the Project on landholdings, residential and commercial
land-uses. A number of changes have already been made in the design to avoid
or reduce those effects.

Effects


Permanent and temporary land take would result in significant effects on a
number of residential and community receptors and, to a lesser extent,
commercial receptors.



Construction works would result in significant effects due to the temporary land
take of Sub-grade 3a land. No significant effects are predicted on other land
grades.
Mitigation


The Project will seek to further optimise land take and undertake consultation
with the affected receptors. Where land take cannot be avoided compensation
will be agreed.



Agricultural land used temporary used for construction will be restored to its
previous condition.
Residual Effects


Where land take can be avoided effects would reduce to negligible. Some
significant residual effects may still remain where properties are demolished.
These would be subject to compensation.



Provided land taken temporary for construction is restored back to its former
condition, no significant residual effects are predicted on agricultural land quality
in the long term.
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13.1

Introduction

13.1.1

This chapter of the Draft ES identifies and assesses the likely significant
effects of the Project on water quality and flood risk during the
construction and operation phases.

13.1.2

The assessment of the water quality and flood risk effects of the Project
covers both shorter and longer term effects during both the construction
and operation of the Project. The scope of the assessment is summarised
as follows:

13.1.3



Review of international, national and local legislation, policies and
guidelines in relation to water resources, water quality and flood risk;



Establish baseline conditions through desk study, literature review, site
walkover surveys, review of hydraulic modelling data, and consultation
with relevant authorities;



Identify key receptors and likely potential impacts;



Identify risks to water resources, water quality and flood risk from the
proposed Project and hence the likely impacts, magnitude of change
and significance of impact during both construction and operational
phases;



Develop mitigation strategies through consultation with relevant
authorities;



Identify opportunities for enhancement of water quality and water
management through design and mitigation; and



Identify residual effects.

This chapter does not cover hydrogeological impacts associated with the
disturbance of contaminated land or movement of groundwater flow.
Impacts to groundwater resources and groundwater quality are addressed
in Chapter 11 (Geology, Soil and Land Contamination). Similarly, this
chapter does not cover ecological impacts associated with disturbance or
loss of terrestrial or aquatic habitats and species. Impacts relating to
ecology are addressed in Chapter 9 (Ecology).

13.1.4

The chapter is supported by a standalone Flood Risk Assessment (FRA),
which can be found in Appendix 13.1. The FRA has been undertaken in
accordance with National Planning Policy Framework (NPPF), Planning

Volume 2 Chapter 13 Page 2

The Network Rail (East West Rail Western Section Phase 2) Order
Draft Environmental Statement

Practice Guidance 'Flood Risk and Coastal Change' and CIRIA
'Development and Flood Risk - guidance for the construction industry'
(C624) guidance.
13.1.5

The Project crosses or is located in close proximity to a large number of
surface water features including main rivers, ordinary watercourses,
drains, lakes and ponds. All surface water features identified within 1 km
of the Project Boundary are shown on the Water Constraints maps in
Figures 13.1-13.8. The most notable surface water features that are most
likely to be affected by the Project are described in the relevant reporting
sub-section.

13.1.6

No assessment of impacts on the water environment during construction
phase was undertaken in the areas of the Project that are parallel to HS2,
namely between Charndon and Steeple Claydon, and between Claydon
Junction and Quainton. Construction impacts in these areas were
assessed as part of HS2 Environmental Impact Assessment (EIA).

13.2

Limitations and Assumptions

13.2.1

General limitations and assumptions on the Draft ES are set out in
Chapter 4 (EIA Methodology), Section 4.11. The Project crosses a large
number of watercourses and/or their associated floodplains. A range of
hydraulic models (or outputs from hydraulic models) were made available
by the Environment Agency (EA) to inform this assessment.

Detailed

hydraulic model data, of types 1D-2D ISIS-TUFLOW and 1D-2D EstuaryTUFLOW can provide information regarding predicted flood extents,
depths and velocities associated with the modelled floodplain. Broad scale
hydraulic model data, of type 2D JFlow and 2D TUFLOW, can indicate
flood extents but the outputs are less detailed than those outputs from
detailed models. The type of model data used to inform the assessment
of flood risk is summarised within Appendix 13.1.
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13.2.2

At this stage of the Project, availability of topographical survey data is
limited. Therefore, LIDAR344 has been predominantly been used in the
design and assessment of the Project. Though there inherent limitations in
LIDAR data, the information it provides has been sufficient to enable an
appropriate level of assessment, given the stage of Project design
development. Further refinement of this assessment, using more detailed
survey data, may be appropriate as the Project design progresses.

13.2.3

A full survey of existing drainage systems was not available at the time of
writing. A ‘worst case’ scenario was adopted that assumes that all track
drainage will need to be replaced, but that existing station drainage is fit
for purpose. It has also been assumed that existing track and station
drainage outfalls can be maintained.

13.2.4

The Project crosses or is located in close proximity to a large number of
surface water features including main rivers, ordinary watercourses,
drains, lakes and ponds. At this stage of the design, it was assumed that
the existing culverts can be retained. However, at some locations the
widening of embankments and/or proposed highway amendments will
require the extension of the existing culverts. It was assumed that the
capacity of these existing culverts can be maintained, with reinstatement
as necessary, without the need to alter the size, form or alignment of the
culverts.

A condition survey of the existing culverts is currently in

progress and will indicate culverts where remedial works, structural
improvement works or replacement is required.
13.3

Legislation, Policy and Guidance

13.3.1

A range of legislation and guidance governs the management of water
resources. This is set out in international (European), national and local
policies and plans. This assessment takes into account these plans and
policies.

344

Optical remote-sensing technique that uses laser light to densely sample the surface of earth, producing highly accurate
x,y,z measurements
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13.3.2

The Department of Environment, Food and Rural Affairs (DEFRA)
manages the coordination of policies for the water environment. Many
flood risk and water quality requirements are set at European level, and
then transposed into UK law. The EA manages the enforcement of flood
risk and water quality requirements in England.

13.3.3

The following legislation and national planning policies were considered in
this assessment:

13.3.4



Water Framework Directive (2000/60/EC);



Environmental Permitting (England and Wales) Regulations 2010;



Land Drainage Act 1991;



National Planning Policy Framework (NPPF);



Flood and Water Management Act 2010; and



Environment Agency Groundwater Protection and Practice: GP3.

Under the Flood and Water Management Act the unitary authority or
county council for an area is designated the 'Lead Local Flood Authority'
(LLFA) with responsibility for managing flood risk from surface water,
groundwater and ordinary watercourses within their area. The LLFA is
also the consenting authority for works near or within ordinary
watercourses.

13.3.5

In relation to flood risk from the Project, the EA has operational jurisdiction
over main rivers and LLFAs have jurisdiction over ordinary watercourses
and flooding from surface water and groundwater sources. LLFAs may be
either Unitary Authorities, such as MKC, CBC and BBC, or County
Councils such as OCC or BCC. At some locations, typically low lying
agricultural lands, Internal Drainage Boards (IDB) have jurisdiction over
works that have the potential to affect ordinary watercourses. The area of
an IDB is determined by water catchment areas within a given region. In
relation to the Project, the following watercourses are under the
jurisdiction of the Bedford Group of IDBs:


Aylesbury Vale District Council: Padbury Brook and its tributaries,
including Claydon Brook and Horwood Brook;
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13.3.6



Milton Keynes Council : Loughton Brook and River Ouzel with their
tributaries;



Central Bedfordshire Council: Broughton Brook and its tributaries and
Elstow Brook); and



Bedford Borough Council: Elstow Brook.

Legislation, policy and guidance related specifically to flood risk is
provided within the supporting FRA provided in Appendix 13.1.

13.3.7

13.3.8

The following local planning policies were considered in this assessment:


Cherwell Local Plan 2011 – 2031 (Part 1 adopted July 2015);



Adopted Cherwell Local Plan 1996 (saved policies);



Non – Statutory Cherwell Local Plan 2011;



Aylesbury Vale District Local Plan (AVDPL) 2004 (saved policies);



Wycombe District Council Adopted Core Strategy 2008;



Wycombe District Council Adopted Local Plan (as amended July
2013);



Milton Keynes Core Strategy July 2013;



Milton Keynes Local Plan 2001 – 2011 Adopted December 2005;



Milton Keynes Drainage Strategy – Development and Flood Risk
Supplementary Planning Guidance 2004;



Milton Keynes Council Surface Water Drainage. Local Guidance for
Planning Applications;



Central Bedfordshire Council Core Strategy and Development
Management Policies 2009;



Bedford Borough Council Core Strategy and Rural Issues 2008; and



Bedford Borough Council Local Plan 2002.

In addition, the following guidance was used in the assessment:


Design Manual for Roads and Bridges (DMRB), Part 10 HD 45/09
‘Road Drainage and the Water Environment’ – it provides guidance on
the assessment and management of the impacts that road projects
may have on the water environment. These include possible impacts
on the quality of water bodies and on the existing hydrology of the
catchments through which roads pass. Although the guidance relates
to road schemes, it provides comprehensive and robust guidance on
the assessment of potential impacts of any infrastructure development
on the water environment;
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13.4



CIRIA C624 ‘Development and Flood Risk’ - provides guidance to
developers and the construction industry on the implementation of
good practice in the assessment and management of flood risk as part
of the development process, and is intended to promote development
that is sustainable in terms of flood risk;



Network Rail Flood Policy Draft March 2014 – provides guidance on
design standards for Network Rail premises in relation to flood risk and
climate change; and



Network Rail Engineering for Weather Resilience Guidance August
2013 - provides guidance on design standards for Network Rail
premises in relation to extreme weather conditions, including flood risk
and climate change.

Approach and Methodology
Data Collection
Spatial study area

13.4.1

The spatial scope of this assessment includes the Project Area and a
radial study area extending 1 km from the Project Boundary. As set out in
the Scoping Report, the study area was selected based on professional
judgment and was considered appropriate for the assessment of likely
significant effects on the water environment.

13.4.2

The assessment also considered likely significant effects associated with
the release of contaminating substances or increase in the rate or volume
of surface water runoff could affect receptors outside of the proposed 1
km area of study.
Temporal scope

13.4.3

The assessment has considered the potential impacts and associated
significance of effect during both construction and operational phases of
the Project.

13.4.4

The design life of the Project is considered indefinite for the purpose of
this assessment.
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Consultation
13.4.5

The assessment was undertaken in accordance with the Scoping Report
(June 2015) and Scoping Opinion received in August 2015. This
assessment considered observations made by the EA and the EWR
Consortium in response to the Scoping Opinion, and further consultation
with the relevant authorities as summarised in Table 13.1. Details of the
consultation are provided in Appendix 13.1.
Table 13.1 Summary of Consultation (until August 2016)

Authority

Data of Consultation
January 2015
February 2015

Environment Agency

March 2015
August 2015
December 2015
May to August 2016
August 2015

EWR Consortium

May 2016

Bedford Group of Drainage Boards
(IDBs)

13.4.6

August 2015
June 2016

Further consultation to agree an appropriate approach for the assessment
of flood risk and water quality effects and subsequent mitigation
requirements will be undertaken with the EA, IDBs and the LLFAs as the
assessment and design progresses.
Assessment Method
Approach

13.4.7

The method of assessment and reporting of significant effects is a
predominantly qualitative assessment based on the methodology set out
within the DMRB Volume 11, Section 3, Part 10 (HD 45/09 Road Drainage
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and the Water Environment).

The DMRB promotes the following

approach:

13.4.8



Estimation of the sensitivity of the receptor;



Estimation of the magnitude of the impact; and



Assessment of the significance of the effect based on the sensitivity of
the receptor and magnitude of the impact.

The assessment considered the likely significant effects of the Project on
the chemical, ecological and hydromorphological quality of water
environment features within the area of study. On-site testing of water
quality was not undertaken. The need for water quality monitoring was
discussed with the EA, LLFAs and appropriate IDBs and was not
considered necessary at this stage of the design to inform the assessment
of potential effects.

13.4.9

The assessment considered the likely significant effects of the Project on
flood risk from all sources to people and property elsewhere, as well as
the risk of flooding to the Project. The need for a hydraulic modelling or
other quantitative assessment to better understand likely significant
effects was discussed with the relevant authorities during the course of
the assessment following an initial review of likely significant effects. A
detailed

assessment

of

flood

risk

and

associated

assessment

methodology is provided within the FRA, provided in Appendix 13.1.
13.4.10

This ES chapter meets the objectives of the WFD by providing an
assessment of likely significant effects of the Project in accordance with
the WFD objectives, as discussed in the ‘Legislation’ sub-section, and
discussing opportunities for betterment to help meet the objectives of the
WFD where appropriate.

13.4.11

To date, information regarding the baseline water environment and flood
risk has been obtained from the following sources:


EA
interactive
mapping
(http://maps.environmentagency.gov.uk/wiyby), accessed 2015-2016;
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EA
Catchment
Data
Explorer
(http://environment.data.gov.uk/catchment-planning/), accessed 20152016;



Hydraulic models and flood information received from the EA, as
detailed in the accompanying FRA;



Interactive mapping available through the
(http://magic.defra.gov.uk/), accessed 2015-2016;



Ordnance Survey mapping;



British
Geological
Survey
(BGS)
(http://mapapps.bgs.ac.uk/geologyofbritain/home.html),
2015-2016;



Soils of Britain Maps, Sheet 3 ‘Midland and Western England’ and
Sheet 4 ‘Eastern England’, Soil Survey of England and Wales;



Landmark Envirocheck report, 2015;



Data collected as part of ecological surveys345;



Site walkover (May 2015);



Hydrology survey to enable development of a hydraulic model of
Launton Brook (September 2016);



Consultation with relevant authorities (as detailed in Table 13.1).

MAGIC

website

viewer
accessed

Sensitivity of Receptor
13.4.12

The sensitivity of identified receptors was considered in terms of
indicators, such as quality, scale, rarity and substitutability. The following
criteria were developed following the general guidance of HD 45/09 as set
out in Table 13.2.

345

For further information, refer to Chapter 9 (Ecology).
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Table 13.2 Estimating the Sensitivity of Water Environment Receptors

Sensitivity

Criteria

Example
Water Quality
 Water body of very good or good chemical or biological quality, i.e. WFD
Class ‘High’ or ‘Good’.
 Site protected/designed under EU or UK habitat legislation (SAC, SPA,
SSSI, Water Protection Zone (WPZ), Ramsar site, species protected by EU
legislation).
 EC designated Salmonid fishery.

Very High

Attribute has a high quality and
rarity on regional or national scale

 Principal aquifer providing a regionally important resource or supporting site
protected under EC and UK habitat legislation.
 Source Protection Zone (SPZ) 1. A source used for public or local potable
water supply.
 Water body of high amenity value, including areas of bathing and where
water emersion sports are regularly practised.
Risk of Flooding
 Floodplain or defence protecting more than 100 residential properties from
flooding.
 Areas where highly vulnerable development is at risk of flooding. These can
include essential infrastructure, emergency services and basement
dwellings.
Water Quality

High

Attribute has a high quality and
rarity on local scale

 Water body of moderate chemical and biological quality, i.e. WFD Class
‘Moderate’.
 Species protected under UK legislation.
 EC designated Cyprinid fishery.
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Sensitivity

Criteria

Example
 Principal aquifer providing locally important resource or supporting river
ecosystem.
 SPZ 2. A source used for domestic non-potable water supply.
 Water body of a moderate amenity value including public parks, boating,
non-contact water sports, popular footpaths adjacent to watercourses, or
watercourses running through housing developments/town centres.
Risk of Flooding
 Floodplain or defence protecting between 1 and 100 residential properties or
industrial premises from flooding.
 Areas where development that is more vulnerable is at risk of flooding.
These can include hospitals, residential units, educational facilities and
waste management sites.
Water Quality
 Water body of fair chemical or biological quality, i.e. WFD Class ‘Moderate’.
 Aquifer providing water for agricultural or industrial use with limited
connection to surface water.
 SPZ 3.

Medium

Attribute has a medium quality and
rarity on local scale

 Water body of particular local social/cultural/educational interest. Water body
of low amenity value with only casual access, e.g. along a road or bridge in
a rural area.
Risk of Flooding
 Floodplain or defence protecting 10 or fewer industrial properties from
flooding.
 Areas where less vulnerable development is at risk of flooding. These can
include retail, commercial and general industrial units, agricultural/forestry
sites and water/sewage treatment plants.
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Sensitivity

Criteria

Example
Water Quality
 Water of poor or bad chemical or biological quality, i.e. WFD Class ‘Poor’
 Low sensitivity aquatic ecosystem.
 Non-Aquifer.

Low

Attribute has a low quality and rarity
on local scale

 Water body of no amenity value, seldom used for amenity purposes, in a
remote or inaccessible area.
Risk of Flooding
 Floodplain with limited constraints and a low probability of flooding of
residential and industrial properties.
 Areas that are considered to be water-compatible. These can include flood
control infrastructure, docks/marinas, pumping stations and
recreational/landscape areas.
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Magnitude of Impact
13.4.13

The criteria for assessing the magnitude of impacts is summarised in
Table 13.3 which was developed from DMRB guidance note HD 45/09
(Road Drainage and the Water Environment). Not all impacts are adverse
and there is the potential for beneficial impacts, for example an
improvement to the ecological quality of a water feature.
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Table 13.3 Criteria for Assessing the Potential Magnitude of an Impact

Magnitude

Criteria

Example
 Loss or extensive change to a fishery/designated nature conservation site.
 Loss of, or extensive change to, an aquifer/groundwater supported
designated wetlands.

High
Adverse

Results in loss of attribute and / or
quality and integrity of the attribute

 Change to the environmental status/classification of a water feature,
including water quality classification.
 Changes to site resulting in an increase in discharge/runoff of > 75% with
flood/sewerage exceedance potential.
 Increase in peak flood level (1% annual probability event) > 100mm.
 Loss of functional floodplain flood storage areas.
 Partial loss or change to a fishery/designated nature conservation site. Loss
in the productivity of a fishery.

Medium
Adverse

 Partial loss or change to an aquifer/groundwater supported designated
wetlands.
Affects integrity of attribute, or loss
of part of attribute

 Pollution of a receiving water body, but insufficient to change the
environmental status/classification, including water quality classification.
 Changes to site resulting in an increase in discharge/runoff of > 50% with
flood/sewerage exceedance potential.
 Increase in peak flood level (1% annual probability event) > 50mm

Low Adverse

Results in some measurable
change in attribute’s quality or
vulnerability

 Potential low risk of some pollution to a surface water or groundwater body,
but insufficient to cause loss in quality, fishery productivity or biodiversity.
 Changes to site resulting in an increase in discharge/runoff of > 25% with
flood/sewerage exceedance potential.
 Increase in peak flood level (1% annual probability event) > 10mm.
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Magnitude

Criteria

Example

Very Low
Adverse

Affects attribute, but of insufficient
magnitude to affect the use of
integrity

No Change

Results in no change to the receptor

Very Low
Beneficial

Beneficial to attribute, but of
insufficient magnitude to affect the
use of integrity

Low
Beneficial

Beneficial to attribute or a reduced
risk of negative impact occurring

 The proposed Project may adversely affect the integrity of the water
environment, but this is not considered measurable.
 No measurable impact upon an aquifer.
 Negligible change in peak flood level (1% annual probability event) < 10mm
 No predicted adverse or beneficial impact to the receptor.
 The proposed Project may beneficially affect the integrity of the water
environment, but this is not considered measurable.
 No measurable impact upon an aquifer.
 Negligible change in peak flood level (1% annual probability event) < 10mm.
 Potential for slight reduction in pollution to a surface water or groundwater
body, but insufficient to cause noticeable benefit in quality, fishery
productivity or biodiversity.
 Changes to site resulting in a decrease in discharge/runoff > 25%.
 Reduction in peak flood level (1% annual probability event) > 10mm.
 Moderate improvement to a fishery/designated nature conservation site.
Potential increase in the productivity of a fishery.

Medium
Beneficial

Results in moderate improvement of
attribute quality

 Reduced pollution of a receiving water body, but insufficient to change the
environmental status/classification, including water quality classification.
 Changes to site resulting in a decrease in discharge/runoff > 50%.
 Reduction in peak flood level (1% annual probability event) > 50mm.
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Magnitude

Criteria

Example
 Significant improvement to a fishery/designated nature conservation site.

High
Beneficial

 Removal of existing polluting discharge, or removing the likelihood of
polluting discharges occurring.
Results in major improvement of
attribute quality

 Change to the environmental status/classification of a water feature,
including water quality classification.
 Changes to site resulting in a decrease in discharge/runoff of > 75%.
 Reduction in peak flood level (1% annual probability event) > 100mm.
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Significance of Effect
13.4.14

The overall significance of effects considered both the magnitude of the
impact against the sensitivity of the receptor, as demonstrated in Table
13.4.
Table 13.4 Criteria for Assessing Significance of Effect

Magnitude
of Impact

13.4.15

Sensitivity of Receptor
Very High

High

Medium

Low

High

Very Large

Large

Moderate

Slight

Medium

Large

Moderate

Slight

Slight

Low

Moderate

Slight

Slight

Neutral

Very Low

Slight

Slight

Neutral

Neutral

No Change

Neutral

Neutral

Neutral

Neutral

In the table above, all effects assessed as being moderate or above were
considered significant. Minor or negligible effects were not considered
significant. Only significant effects are reported within this chapter
although a summary of all effects is provided in Appendix 13.1.
Duration of Impact

13.4.16

Impacts will be considered with regards to duration by classifying the
impact as permanent or temporary and providing an indication of likely
‘recovery’ times for the natural environment to return to baseline condition
or better.

13.5

Baseline
Cherwell District Council Sub-section
Surface Water Features and Surface Water Quality

13.5.1

The most notable surface water features that are most likely to be affected
by the Project are described below. None of the identified surface water
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features within the Cherwell District Council sub-section have known
ecological designations.
13.5.2

The Project crosses the Langford Brook in the east of Bicester. The
location of Langford Brook is shown as reference TN01 on the Water
Constraints map in Figures 13.1-13.8.

13.5.3

Langford Brook is designated as a main river. The brook flows in a southwesterly direction past the Bicester Park Industrial Estate and through an
amenity area in Langford Village, discharging to the River Ray
approximately 6.5 km to the south of the Project. Review of Ordnance
Survey (OS) mapping indicates a public footpath adjacent to the southern
embankment and crossing the watercourse in Langford Village.

13.5.4

Ecological survey of Langford Brook indicates the brook to contain a
moderately diverse fish community of bullhead, pike, stickleback, chub
and minnow. Bullhead is listed under Annex II of the Habitat and Species
Directive and is a BAP Priority Species 346of national importance.

13.5.5

The quality of Langford Brook is monitored against the objectives of the
WFD; overall status is assessed to be ‘moderate’ with current ecological
status assessed to be 'moderate' and current chemical status assessed to
be ‘good’.

13.5.6

The Project crosses the Launton Brook and its unnamed tributary to the
north-east of Launton. The location of Launton Brook and its unnamed
tributary is shown as reference TN40 and TN50 respectively on the Water
Constraints map in Figures 13.1-13.8.

13.5.7

Launton Brook is designated as a main river. It flows in a southerly
direction

through

rural

areas

and

discharges

to

Cutter

Brook

approximately 2 km downstream of the railway crossing, which in turns
discharges to the River Ray approximately 4.5 km further downstream.

346

Species that were identified as being the most threatened and requiring conservation action under the UK Biodiversity
Action Plan (UK BAP).
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Ecological survey of Launton Brook indicates that the brook is of low
ecological importance.
13.5.8

The unnamed tributary of the Launton Brook (reference TN50) is
designated as an ordinary watercourse. The unnamed tributary flows in a
southerly direction along the western edge of Station Road to the north of
the Project and discharges to Launton Brook approximately 270 m to the
south of the Project.

13.5.9

The quality of Launton Brook and Cutters Brook is monitored against the
objectives of the WFD; overall status is assessed to be ‘bad’ with current
ecological status assessed to be 'bad' and current chemical status
assessed to be ‘good’.

13.5.10

The quality of the River Ray is monitored against the objectives of the
WFD; overall status is assessed to be ‘bad’ with current ecological status
assessed to be 'bad' and current chemical status assessed to be ‘good’.

13.5.11

The Project is located in close proximity to three ordinary watercourses
which are tributaries of Langford Brook, Launton Brook and Cutters Brook.
Their locations are shown as reference TN03, TN32 and TN62 on the
Water Constraints map in Figures 13.1-13.8.

13.5.12

Taking more than 20 m3 a day of water from a surface source such as a
river, stream or canal, or underground source requires an abstraction
license from the EA. A review of the EA's water abstraction licences map
showed no licensed surface water abstractions within the Cherwell District
Council sub-section.

13.5.13

A review of the Envirocheck report indicated nine active discharge points
to surface water within the Cherwell District Council sub-section. Their
locations are shown on the Water Constraints map in Figures 13.1-13.8.
Geology and Hydrogeology

13.5.14

British Geological Survey (BGS) Geology of Britain mapping shows type
of rock and geological features within the UK. A review of this 1:625,000
mapping showed that the Project is underlain by bedrock identified as
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Kellaways Formation and Oxford Clay Formation comprising mudstone,
siltstone and sandstone. No superficial deposits were identified.
13.5.15

A review of the EA's Groundwater map identified the bedrock in this area
as Unproductive Strata, which is described as rock layers with low
permeability that have negligible significance for water supply or river
base flow.

13.5.16

The EA’s groundwater map shows information on groundwater Source
Protection Zones (SPZ), groundwater vulnerability to potential pollution
and types of aquifers throughout the UK. A review of the EA's
groundwater map indicated that the Project within the Cherwell District
Council sub section is not located in a designated groundwater SPZ.

13.5.17

A review of the indicated no active discharge points to groundwater within
the Study Area within the Cherwell District Council sub-section.

13.5.18

A review of the EA's Water Abstraction Licences map showed no licensed
groundwater abstractions within the Study Area in the Cherwell District
Council

sub-section.

Soil Infiltration
13.5.19

No soil permeability testing had been undertaken at the time of preparing
this assessment; hence soil infiltration potential within the Cherwell District
Council sub-section is uncertain.

13.5.20

Review of Soils of Britain Maps, Sheet 3 ‘Midland and Western England’
and Sheet 4 ‘Eastern England’, Soil Survey of England and Wales
mapping indicates that the Project is underlain by slowly permeable
seasonally wet clayey soils. Considering this information, soil infiltration
rates are likely to be low.
Flood Risk

13.5.21

The majority of the Project within the Cherwell District Council sub section
is indicated to be located in the low risk Flood Zone 1.
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13.5.22

A review of the EA’s Flood Map for Planning indicated that land within the
vicinity of Langford Brook, including the crossing of the brook by the
Project, is located predominantly in the high risk Flood Zone 3. Within the
immediate vicinity of the Project, the floodplain is located adjacent to
industrial and commercial properties within the Bicester Park Industrial
Estate.

Further downstream the floodplain provides protection to

residential properties within Langford Village. The extent of mapped fluvial
flood risk is shown on the Water Constraints map in Figures 13.1-13.8.
13.5.23

A review of the EA’s Risk of Flooding from Surface Water map indicated a
number of overland flow routes to the north and south of the Project,
mainly associated with Langford Brook, Launton Brook and nearby
watercourses located to the west of Station Road.

13.5.24

Of notable importance is the substantial surface water flood risk to the
north and south of the Project associated with Launton Brook and its
tributary. Given the relatively small size of the hydrological catchment
associated with these watercourses, fluvial modelling of their upstream
extent has not been undertaken by the EA and is therefore not illustrated
on the EA’s Flood Map for Planning. However, the EA’s Risk of Flooding
from Surface Water map indicates significant overland flow and ponding
of water associated with these watercourses.

A 1D-2D modelling of

Launton Brook is currently being undertaken to provide further clarification
of baseline risk and inform necessary mitigation. The extent of mapped
surface water flood risk is shown on the Water Constraints map in Figures
13.1-13.8.
13.5.25

A detailed assessment of flood risk is provided in Appendix 13.1.
Sensitivity of Receptors

13.5.26

The relative sensitivity of receptors that are most likely to be affected by
the Project within the Cherwell District Council sub-section was defined
based on guidance provided with Table 13.2, and is summarised in Table
13.5.
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Table 13.5 Cherwell District Council sub-section - Summary of Receptor Sensitivity

Receptor

Description

Sensitivity

Langford Brook
(TN01)

Main river with moderate water
quality. Supports BAP Priority
Species. Flows through Langford
Village and in close proximity to
public footpaths. Considered to
have high amenity value. No
known water abstractions.

High

Launton Brook
(TN40)

Main river with bad water quality
and low ecological value. Flows
mainly in rural areas with low
amenity value. No known water
abstractions.

Low

River Ray (TN152)

Main river with bad water quality.
Medium ecological value. Flows
mainly in rural areas with low
amenity value. No known water
abstractions.

Medium

Cutters Brook

Main river with bad water quality.
Low ecological value. Flows
mainly in rural areas with low
amenity value. No known water
abstractions.

Low

Minor
watercourses
(TN03, TN32,
TN50, TN62)

Ordinary watercourses of unknown
water quality. No known
ecological designations. Flow
mainly through rural areas with low
amenity value. No known water
abstractions.

Low

Groundwater
resources

Unproductive strata and not
located within a SPZ. No known
water abstractions.

Low

Existing
floodplain
associated with
Langford Brook

Provides protection for primarily
the Bicester Park Industrial Estate
and, downstream, Langford
Village.

High

Existing
floodplain
associated with
Launton Brook

Provides protection for mainly rural
areas and few residential
properties located in the vicinity of
the proposed overbridge to the
south of the Project

High
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Receptor

Description

Sensitivity

People and
properties in the
area

Properties that may be affected by
the Project include residential
properties and industrial estate

High

Construction
workers

Some of the works will be carried
out within the existing floodplain.

High

Aylesbury Vale: Claydon/Quainton Sub-section
Surface Water Features and Surface Water Quality – East West
Alignment
13.5.27

The most notable surface water features that are most likely to be affected
by the Project are discussed below.

13.5.28

Beaconhill Ditch is located immediately to the south of the railway to the
north of Marsh Gibbon. The watercourse is identified as reference TN61
on the Water Constraints map shown in Figures 13.1-13.8.

13.5.29

Beaconhill Ditch is designated as a main river. It flows in a south-westerly
direction

through

rural

areas and

discharges

to

Cutters Brook

approximately 3 km downstream, and from here to the River Ray a further
3.5 km downstream.
13.5.30

The quality of Beaconhill Ditch is not monitored against the objectives of
the WFD. The quality of Cutters Brook is monitored against the objectives
of the WFD; overall status is assessed to be ‘bad’ with current ecological
status assessed to be 'bad' and current chemical status assessed to be
‘good’. The quality of the River Ray is monitored against the objectives of
the WFD; overall status is assessed to be ‘bad’ with current ecological
status assessed to be 'bad' and current chemical status assessed to be
‘good’

13.5.31

Grebe Lake, a man-made lake in a disused clay pit, is located
approximately 110m to the south of the Project near Charndon. The lake
is used for water sports and supports a wide variety of bird life. It is
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identified as reference TN102 on the Water Constraints map in Figures
13.1-13.8.
13.5.32

Calvert Jubilee Local Nature Reserve (LNR) is located immediately east
of Grebe Lake. This also consists of a lake created in a disused clay pit
and supports a diversity of breeding and wintering bird species. Calvert
Jubilee LNR is located approximately 370 m south and 40 m west of the
Project near Calvert. It is shown as reference TN103 on the Water
Constraints map in Figures 13.1-13.8.

13.5.33

Four tributaries of Padbury Brook pass beneath the Project approximately
400 m, 1.5 km, 3.2 km and 4 km to the east of Calvert Junction. The
watercourses are identified as references TN350, TN353, TN368 and
TN369 on the Water Constraints map in Figures 13.1-13.8.

The

watercourses flow north and discharge to Padbury Brook approximately
1.6 km to 2.6 km downstream from their crossing with the Project. The
tributaries and Padbury Brook are designated as ordinary watercourses
under the jurisdiction of the Buckingham & River Ouzel IDB. The quality
of Padbury Brook is monitored against the objectives of the WFD; the
watercourse is classified as ‘heavily modified’ water body with overall
potential assessed as ‘moderate’, current ecological potential assessed as
'moderate' and current chemical potential assessed as ‘good’. The quality
of the tributaries is not monitored against the objectives of the WFD.
13.5.34

Claydon Brook, an ordinary watercourse under the jurisdiction of the
Buckingham and River Ouzel IDB, passes beneath the Project to the east
of Furzen Farm. Claydon Brook is identified as reference TN377 on the
Water Constraints map in Figures 13.1-13.8.

Review of the EA’s

Catchment Data Explorer shows that Claydon Brook is designated as a
heavily modified water body. It flows in a north-westerly direction through
rural areas and discharges to Padbury Brook approximately 4.5 km to the
north-west of the Project Ecological survey indicates that Claydon Brook
supports a diversity of fish species including bullhead, stickleback and
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minnow. Bullhead is listed under Annex II of the Habitat and Species
Directive and is a BAP Priority Species of national importance.
13.5.35

The quality of Claydon Brook is monitored against the objectives of the
WFD; overall potential is assessed to be ‘moderate’ with current
ecological potential assessed as 'moderate' and current chemical potential
assessed as ‘good’.
Surface Water Features and Surface Water Quality – North South
Alignment

13.5.36

The Project crosses Muxwell Brook that flows adjacent to the southern
boundary of Sheephouse Wood. The watercourse is identified as
reference TN134 on the Water Constraints map shown in Figures 13.113.8. Sheephouse Wood is designated as a SSSI but the designation is
not believed to be associated with or dependent on the watercourse. The
watercourse is designated as an ordinary watercourse to the east of the
railway, and as a main river to the west of the railway.. The watercourse
flows in a south-westerly direction through rural areas and discharges to
the River Ray approximately 1.3 km to the south of its crossing with the
railway.

13.5.37

Two ordinary watercourses flow immediately adjacent to the western
railway embankment and are considered likely to discharge to the
Muxwell Brook and River Ray. The watercourses have references TN130
and TBN131 on the Water Constraints map shown in Figures 13.1-13.8.

13.5.38

Further south, the Greatmoor Ditch was identified immediately to the west
of the Project to the west of Finemere Wood. The watercourse is identified
as reference TN140 on the Water Constraints map shown in Figures 13.113.8. Greatmoor Ditch is designated as a main river. The watercourse
flows in a westerly direction through rural areas and discharges to
Muxwell Brook approximately 900 m from the Project Part of the
watercourse is not identified on OS maps and is therefore assumed to be
culverted within the vicinity of the Project.
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13.5.39

Further south the Lee Wood Farm Ditch flows from east to west through
Finemere Wood and beneath the Project. The watercourse is identified as
reference TN140A on the Water Constraints map shown in Figures 13.113.8. Finemere Wood is designated as a SSSI but the designation is not
believed to be associated with or dependent on Lee Wood Farm Ditch.
The watercourse is designated as an ordinary watercourse immediately to
the east and west of the railway alignment, and as a main river further
west of the railway alignment. The watercourse flows through rural areas
and discharges to the Greatmoor Ditch approximately 500 m to the west
of the railway. Part of the watercourse is not identified on Ordnance
Survey maps and is therefore assumed to be culverted within the vicinity
of the Project.

13.5.40

The Project crosses the River Ray to the south-west of Finemere Wood.
The watercourse is identified as reference TN152 on the Water
Constraints map shown in Figures 13.1-13.8. The River Ray is designated
as a main river. It flows in a westerly along the southern boundary of
Finemere Wood, beneath the Project and continues west through
Grendon and Doddershall Wood approximately 1.5 km to the west of the
railway. The River Ray and its wetland plants are identified within the
Finemere Wood SSSI citation and the watercourse provides part of the
mosaic habitat valuable for its notable fauna.

13.5.41

As discussed above, the quality of the River Ray is monitored against the
objectives of the WFD; overall status is assessed to be ‘poor’ with its
current ecological status assessed as 'poor' and its current chemical
status assessed as 'good'.

13.5.42

Doddershall Brook flows beneath the Project to the south of the River
Ray. The watercourse is identified as reference TN163A on the Water
Constraints map shown in Figures 13.1-13.8. It is designated as an
ordinary watercourse immediately upstream and downstream of the
railway alignment, and as a main river further downstream of the railway
alignment.
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13.5.43

Doddershall Brook flows in a westerly direction through rural areas and
confluences with Tetchwick Brook approximately 4 km downstream of its
crossing with the railway alignment. The quality of the Doddershall Brook
is not monitored against the objectives of the WFD. The quality of the
Tetchwick Brook is monitored against the objectives of the WFD; overall
status is assessed to be ‘moderate’ with its current ecological status
assessed as 'moderate’ and its current chemical status assessed as
'good'.

13.5.44

Tetchwick Brook in turn discharges to the River Ray.
Surface Water Features and Surface Water Quality – Abstractions and
Discharges

13.5.45

A review of the EA's Water Abstraction Licences map showed no licensed
surface water abstractions within the Study Area in the Aylesbury Vale:
Claydon/Quainton sub-section.

13.5.46

A review of the Envirocheck report indicated 23 active surface water
discharge points within the area of study for the Aylesbury Vale:
Claydon/Quainton sub-section. Their locations are shown on the Water
Constraints map in Figures 13.1-13.8.
Geology and Hydrogeology

13.5.47

A review of the BGS Geology of Britain 1:625,000 mapping showed that
the

vast

majority

of

the

Project

within

the

Aylesbury

Vale:

Claydon/Quainton sub-section is underlain by bedrock identified as
Kellaways Formation and Oxford Clay Formation comprising mudstone,
siltstone and sandstone. Bedrock geology within the very south of the
Aylesbury Vale: Claydon/Quainton sub-section is identified as West
Walton Formation, Ampthill Clay Formation and Kimmeridge Clay
Formation also comprising mudstone, siltstone and sandstone.
13.5.48

Superficial deposits do not underlie the majority of the Aylesbury Vale:
Claydon/Quainton sub-section. However, superficial deposits in form of

Volume 2 Chapter 13 Page 28

The Network Rail (East West Rail Western Section Phase 2) Order
Draft Environmental Statement

Alluvium comprising clay, silt, sand and gravel were identified along the
approximate alignment of Padbury Brook and Claydon Brook.
13.5.49

A review of the EA's Groundwater map identified the majority of bedrock
in this area as Unproductive Strata with isolated areas underlain by
Secondary A Aquifer. Secondary A Aquifer is described as permeable
layers capable of supporting water supplies at a local rather than strategic
scale, in some cases forming an important source of base flow for rivers.

13.5.50

The Water Constraints map in Figures 13.1-13.8 shows the extent of
aquifers.

13.5.51

A review of the EA's Groundwater map indicated that the Project within
the Aylesbury Vale: Claydon/Quainton sub-section is not located in a
designated groundwater SPZ.

13.5.52

A review of the Envirocheck report indicates 12 active groundwater
discharge points within the Study Area in the Aylesbury Vale:
Claydon/Quainton sub-section. The location of the discharge points and
the type of discharge is shown on the Water Constraints map in Figures
13.1-13.8.

13.5.53

A review of the EA's Water Abstraction Licences map showed no licensed
groundwater abstractions within the Study Area in the Aylesbury Vale:
Claydon/Quainton sub-section.
Soil Infiltration

13.5.54

No soil permeability testing has been undertaken at the time of preparing
this assessment, hence soil infiltration potential within the Aylesbury Vale:
Claydon/Quainton sub-section is uncertain at this stage.

13.5.55

A review of Soils of Britain Maps, Sheet 3 ‘Midland and Western England’
and Sheet 4 ‘Eastern England’, Soil Survey of England and Wales
mapping indicated that the Project is underlain by clayey soils with slowly
permeable or impeded drainage. Considering this information, soil
infiltration rates are likely to be low.
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Flood Risk
13.5.56

A review of the EA’s Flood Map for Planning indicated that the vast
majority of the Project within the Aylesbury Vale: Claydon/Quainton subsection is located in the low risk Flood Zone 1.

13.5.57

Sections of the Project that are indicated to be at greatest risk of fluvial
flooding are associated with the Project crossings over Claydon Brook,
Muxwell Brook and the River Ray, as well as with unnamed tributaries of
Padbury Brook. These sections were identified to be located in the high
risk Flood Zone 3. The extent of mapped fluvial flood risk is shown on the
Water Constraints map in Figures 13.1-13.8.

13.5.58

A review of the EA’s Risk of Flooding from Surface Water map indicated
isolated areas along both sides of the Project, including the tracks, at risk
of flooding from surface water. This risk is mainly associated with the
ordinary watercourses that pass beneath the Project.

The most notable

areas at risk of surface water flooding (which are not identified to be at
significant fluvial risk due to the small size of the watercourse catchment)
are the unnamed tributaries of Padbury Brook to the south of Steeple
Claydon, Greatmoor Ditch and Doddershall Brook. The extent of mapped
surface water flood risk is shown on the Water Constraints map in Figures
13.1-13.8.
13.5.59

A detailed assessment of flood risk is provided in the FRA in Appendix
13.11.
Sensitivity of Receptors

13.5.60

The relative sensitivity of receptors that are most likely to be affected by
the Project within the Aylesbury Vale: Claydon/Quainton sub-section was
defined based on guidance provided with Table 13.2, and is summarised
in Table 13.6.
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Table 13.6 Aylesbury Vale: Claydon/Quainton Sub-Section - Summary of Receptor
Sensitivity

Receptor

Description

Sensitivity

Grebe Lake (TN102)

High amenity value as a water sports
lake.

Very high

Calvert Jubilee LNR
(TN103)

Local Nature Reserve of medium
ecological value. Moderate amenity
value.

High

Beaconhill Ditch
(TN61)

Main river with unknown water quality.
No known ecological designations. Low
ecological value. Flows through rural
areas. Amenity value considered to be
low. No known water abstractions.

Low

Cutters Brook (TN
TBC)

Main river with bad water quality. Low
ecological value. Flows mainly in rural
areas with low amenity value. No known
water abstractions.

Low

River Ray (TN152)

Main river with poor water quality and
medium ecological value. Flows mainly
in rural areas with low amenity value. No
known water abstractions.

Medium

Muxwell Brook
(TN134)

Ordinary watercourse of unknown water
quality. No known ecological
designations relevant to aquatic
ecology. Flows through rural areas.
Amenity value considered to be low. No
known water abstractions.

Low

Greatmoor Ditch
(TN140)

Main river of unknown water quality. No
known ecological designations relevant
to aquatic ecology. Flows through rural
areas. Amenity value considered to be
low. No known water abstractions.

Low

Doddershall Brook
(TN163A)

Main river of unknown water quality. No
known ecological designations relevant
to aquatic ecology. Flows through rural
areas. Amenity value considered to be
low. No known water abstractions.

Low

Claydon Brook
(TN377)

Ordinary watercourse with moderate
water quality and medium ecological
value. Flows mainly in rural areas with
low amenity value. No known water
abstractions.

Medium
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Receptor

Description

Sensitivity

Padbury Brook

Ordinary watercourse with moderate
water quality. No known ecological
designations. Low ecological value.
Flows mainly in rural areas with low
amenity value. No known water
abstractions.

Medium

Lee Wood Farm
Ditch (TN140A)

Ordinary watercourse and main river
designations. Flows mainly in rural
areas with low amenity value. No known
water abstractions and no known
ecological value.

Low

Tetchwick Brook (TN
TBC)

Main river with moderate water quality.
Unknown ecological value. Flows
mainly in rural areas with low amenity
value. No known water abstractions.

Medium

Tributaries of
Padbury Brook
(TN350, TN353,
TN368 and TN369)

Minor watercourses of unknown water
quality and low ecological value. Flow
mainly through rural areas with low
amenity value. No known water
abstractions.

Low

Unnamed ordinary
watercourses likely
to discharge to
Muxwell Brook /
River Ray (TN130
and TN131)

Minor watercourses of unknown water
quality and low ecological value. Flow
mainly through rural areas with low
amenity value. No known water
abstractions.

Low

Groundwater
resources

Vast majority of the area is identified as
Unproductive Strata. Not located within
a groundwater SPZ. No known water
abstractions.

Low

Existing floodplain

Floodplain within rural areas with
protection provided to occasional farm
dwellings and agricultural lands.

Low

People and
properties in the
area

Few properties likely to be affected.
Primarily agricultural lands.

Medium

Construction
workers

Some of the works will be carried out
within the existing floodplain.

High
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Aylesbury Vale: Winslow/Swanbourne Sub-section
Surface Water Features
13.5.61

The most notable surface water features that are most likely to be affected
by the Project within Aylesbury Vale: Winslow/Swanbourne sub-section
are discussed below. None of the identified surface water features within
the

Winslow/Swanbourne

sub-section

have

known

ecological

designations.
13.5.62

Horwood Brook, designated as an ordinary watercourse under the
jurisdiction of the Buckingham & River Ouzel Internal Drainage Board
(IDB), passes beneath the Project at two locations to the north-east of
Winslow. The watercourse is identified as reference TN408 on the Water
Constraints map in Figures 13.1-13.8. The watercourse flows through
rural areas to the north-west to confluence with Claydon Brook and
subsequently Padbury Brook approximately 3 km downstream of its
crossing with the Project The watercourse also flows in close proximity to
the northern railway embankment further upstream at Osierbed Spinney.

13.5.63

An aqueduct was identified to cross the Project approximately 400 m to
the west of Whaddon Road. It conveys the upper reaches of the Loughton
Brook from the south of the Project to the north. From here, the Loughton
Brook flows in a north-westerly direction through Milton Keynes. It is
identified as reference TN416 on the Water Constraints map in Figures
13.1-13.8.

13.5.64

An unnamed ordinary watercourse flows under the Project approximately
200 m to the east of Whaddon Road. The watercourse confluences with
the Loughton Brook discussed above approximately 600 m to the north of
the Project It is shown as reference TN417 on the Water Constraints map
in Figures 13.1-13.8.

13.5.65

An unnamed tributary of Water Eaton Brook flows in close proximity to the
southern embankment of the Project between Salden Wood and
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Bletchley. It is designated as an ordinary watercourse. It is shown as
reference TN432 on the Water Constraints map in Figures 13.1-13.8.
13.5.66

A review of the EA's Water Abstraction Licences map showed no licensed
surface water abstractions within the area of study for the Aylesbury Vale:
Winslow/Swanbourne sub-section.

13.5.67

A review of the Envirocheck report indicates 15 active surface water
discharge points within the area of study for the Aylesbury Vale:
Winslow/Swanbourne sub-section. Their locations are shown on the
Water Constraints map in Figures 13.1-13.8.
Geology and Hydrogeology

13.5.68

A review of the BGS Geology of Britain 1:625,000 mapping shows that the
Project within the WIS sub-section is underlain by bedrock identified as
Kellaways Formation and Oxford Clay Formation, West Walton Formation,
Ampthill Clay Formation and Kimmeridge Clay Formation comprising
mudstone, siltstone and sandstone. Superficial deposits in the form of Till
- Diamicton were identified throughout the vast majority of this area.

13.5.69

A review of the EA's Groundwater map identified the bedrock within the
Study Area as Unproductive Strata. Superficial deposits are classified as
Secondary A Aquifer or Secondary (undifferentiated) Aquifer with soils of
low to intermediate leaching potential. The extent of the aquifers is shown
on the Water Constraints map in Figures 13.1-13.8.

13.5.70

A review of the EA's Groundwater map indicated that the Project within
the WIS sub-section is not located in a designated groundwater SPZ.

13.5.71

A review of the Envirocheck report indicated one active groundwater
discharge consent within the Aylesbury Vale: Winslow/Swanbourne subsection. Its location is shown on the Water Constraints map in Figures
13.1-13.8.

13.5.72

A review of the EA's Water Abstraction Licences map showed no licensed
groundwater abstractions within the Study Area in the Aylesbury Vale:
Winslow/Swanbourne sub-section.
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Soil Infiltration
13.5.73

No soil permeability testing was undertaken at the time of preparing this
assessment; hence soil infiltration potential is uncertain.

13.5.74

A review of Soils of Britain Maps, Sheet 3 ‘Midland and Western England’
and Sheet 4 ‘Eastern England’, Soil Survey of England and Wales
mapping indicated that the vast majority of the Project is underlain by
clayey soils with slowly permeable or impeded drainage and soil
infiltration rates are therefore likely to be low. Isolated areas in Winslow
are indicated to be underlain by freely draining soils.
Flood Risk

13.5.75

A review of the EA’s Flood Map for Planning indicated that the vast
majority of the Project in the Aylesbury Vale: Winslow/Swanbourne subsection is located in the low risk Flood Zone 1.

13.5.76

Land adjacent to Horwood Brook within the vicinity of its two crossings
beneath the Project to the east of Winslow is located in the medium risk
Flood Zone 2 and the high risk Flood Zone 3. The watercourse and its
associated floodplain are located in close proximity to residential
properties.

13.5.77

Land associated with the unnamed tributary of Water Eaton Brook in close
proximity to the southern embankment of the Project between Salden
Wood and Bletchley is identified to be located in Flood Zone 3, although
this is not indicated to encroach to within the extents of the Project Area or
pose risk to properties.

13.5.78

The extent of mapped fluvial flood risk is shown on the Water Constraints
map in Figures 13.1-13.8.

13.5.79

A review of the EA’s Risk of Flooding from Surface Water map indicated
overland flow routes within the vicinity of the Project and some ponding of
surface water primarily adjacent to the northern railway embankment
within Bletchley. The extent of mapped surface water flood risk is shown
on the Water Constraints map in Figures 13.1-13.8.
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13.5.80

A detailed assessment of flood risk is provided in the FRA in Appendix
13.1.
Sensitivity of Receptors

13.5.81

The relative sensitivity of receptors that are most likely to be affected by
the Project within the Aylesbury Vale: Winslow/Swanbourne sub-section
was defined based on guidance provided with Table 13.2, and is
summarised in Table 13.7.
Table 13.7 Aylesbury Vale: Winslow/Swanbourne Sub-section - Summary of
Receptor Sensitivity

Receptor

Description

Sensitivity

Horwood Brook
(TN408)

Ordinary watercourse of
unknown water quality. No
known ecological
designations. Flows through
rural areas. Amenity value
considered to be low. No
known water abstractions.

Low

Claydon Brook (TN377)

Ordinary watercourse with
moderate water quality and
medium ecological value.
Flows mainly in rural areas
with low amenity value. No
known water abstractions.

Medium

Padbury Brook

Ordinary watercourse with
moderate water quality. No
known ecological
designations. Low
ecological value. Flows
mainly in rural areas with
low amenity value. No
known water abstractions.

Medium

Loughton Brook
(TN416)

Ordinary watercourse of
unknown water quality
within upper sections. No
known ecological
designations. Flows through
mainly rural areas but
downstream sections within
Milton Keynes. No known
water abstractions.

Medium

Minor watercourses

Ordinary watercourses of

Low
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Receptor

Description

(TN417 and TN432)

unknown water quality and
low ecological value. Flow
mainly through rural areas
with low amenity value. No
known water abstractions.

Sensitivity

Groundwater resources

Predominantly unproductive
strata with scattered
superficial deposits of
Secondary A Aquifer. Not
located in a groundwater
SPZ. No groundwater
abstractions identified.

Medium

Existing floodplain

Provides some protection to
adjacent properties, most
notably in Winslow.

High

People and properties
in the area

Properties that may be
affected by the Project
include residential
properties, most notably in
Winslow.

High

Construction workers

Some of the works will be
carried out within the
existing floodplain

High

Aylesbury Vale: Aylesbury Sub-section
Surface Water Features
13.5.82

The most notable surface water features that are most likely to be affected
by the Project in the Aylesbury Vale: Aylesbury sub-section are discussed
below. None of the identified surface water features within the Aylesbury
Vale: Aylesbury sub section have known ecological designations.

13.5.83

The Project crosses Fleet Marston Brook approximately 800 m to the
south-east of the Buckinghamshire Railway Centre. Further to the east on
the approach to Aylesbury, the Project runs alongside this watercourse
and crosses it again approximately 280 m north of Aylesbury Vale
Parkway Station. The watercourse is identified as reference TN189 and
TN190 on the Water Constraints map shown in Figures 13.1-13.8. From
its second crossing of the Project, the watercourse flows in a southerly
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direction through rural areas and discharges to the River Thame
approximately 1 km south near Aylesbury Sewage Works.
13.5.84

Fleet Marston Brook is designated as a main river. The quality of the
watercourse is monitored against the objectives of the WFD; overall status
is assessed to be ‘poor’ with its current ecological status assessed as
'poor' and its current chemical status assessed as ‘good’. Ecological
survey of the watercourse suggests that it has low ecological value.

13.5.85

The Project crosses the River Thame to the north of the Aylesbury
Sewage Works. The watercourse is identified as reference TN257 on the
Water Constraints map shown in Figures 13.1-13.8. It flows in a southwesterly direction through rural areas and, to the north of the railway, is
bordered by a public footpath that forms the Round Aylesbury Walk. The
watercourse is designated as a main river.

13.5.86

The quality of the River Thame is monitored against the objectives of the
WFD; overall status is assessed to be ‘moderate, with its current
ecological status assessed as 'moderate' and its current chemical status
assessed as ‘good’. Ecological survey of the River Thame indicated that it
supports an abundance of macroinvertebrates and relatively diverse
communities of fish, including European eel, carp, pike, stickleback and
perch. European eel is listed as a BAP Priority Species of national
importance.

13.5.87

Within Aylesbury, the Project crosses or is located in close proximity to a
complex network of watercourses and drains as summarised below.

13.5.88

Bear Brook flows adjacent to the northern embankment of the Project
between Griffin Lane and Oxford Road in Aylesbury. The Project crosses
Bear Brook to the south of Griffin Lane Bridge. From this point the
watercourse flows in a westerly direction through a mixture of
industrial/commercial and residential areas (including public open space)
to discharge to the River Thame to the south of Aylesbury Sewage Works
approximately 2 km to the west of this crossing. The watercourse is
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identified as reference TN263 on the Water Constraints map shown in
Figures 13.1-13.8.
13.5.89

Bear Brook is designated as a main river. The quality of Bear Brook is
monitored against the objectives of the WFD; overall status is assessed to
be ‘moderate’ with its current ecological status assessed to be 'moderate'
and its current chemical status assessed to be ‘good’. Ecological survey
of the Bear Brook suggests that the watercourse may support a diverse
range of fish communities and macroinverterbates.

13.5.90

The Project crosses Coldharbour Way Ditch approximately 190 m to the
north-west of Griffin Lane Bridge.

The watercourse is identified as

reference TN272 on the Water Constraints map shown in Figures 13.113.8. The watercourse is culverted immediately to the east and west as it
flows adjacent to the southern railway embankment. It is designated as a
main river. It discharges to the Bear Brook approximately 220 m to the
south of its crossing with the Project.
13.5.91

The Project crosses California Brook at two locations: the upstream
crossing is located to the east of Aylesbury Railway Station and the
downstream crossing is located immediately to the west of Oxford Road
Bridge. The crossings over California Brook are identified as references
TN283 and TN280 respectively on the Water Constraints map in Figures
13.1-13.8. The brook flows in a westerly direction through predominantly
commercial/industrial areas and past Aylesbury College to discharge to
Bear Brook immediately to the west of Oxford Road Bridge. Ecological
survey of the California Brook suggests that it may support a diverse
range of fish communities and macroinverterbates.

13.5.92

Southcourt Brook passes beneath the Project at Mandeville Road, flowing
in a north-westerly direction through residential areas to confluence with
Bear Brook near Griffin Lane. The watercourse is designated as a main
river under the jurisdiction of the EA. It is identified as reference TN289
the Water Constraints map in Figures 13.1-13.8.
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13.5.93

Stoke Brook passes beneath the Project to the west of Stoke Mandeville.
The watercourse is identified as reference TN291 on the Water
Constraints map in Figures 13.1-13.8. It is designated as a main rive. The
brook flows in a north-westerly direction around the southern edge of
Aylesbury and through public open space to confluence with Bear Brook
near Coldharbour Way approximately 3.8 km to the north-west of its initial
crossing within the Project.

13.5.94

The quality of Stoke Brook is monitored against the objectives of the
WFD. Its overall status is ‘moderate’ with its current ecological status
assessed to be 'moderate' and its current chemical status assessed to be
‘good’. Ecological survey of Stoke Brook indicates that it supports a
diverse range of macroinvertebrates, including at least one uncommon
species or several species of restricted distribution. Populations of
bullhead, stickleback and minnow were also recorded within the
watercourse. Bullhead is listed under Annex II of the Habitat and Species
Directive and is a BAP Priority Species of national importance.

13.5.95

A review of the EA's Water Abstractions Licences map showed no
licensed surface water abstractions within the Study Area in the Aylesbury
Vale: Aylesbury sub-section.

13.5.96

A review of the Envirocheck report indicated 31 active surface water
discharge points within the Study Area in the Aylesbury Vale: Aylesbury
sub-section. Their locations are shown in the Water Constraints map in
Figures 13.1-13.8.
Geology and Hydrogeology

13.5.97

A review of BGS Geology of Britain 1:625,000 mapping showed that the
area to the west of Aylesbury and the vast majority of the Aylesbury area
is underlain by bedrock identified as West Walton Formation, Ampthill
Clay Formation and Kimmeridge Clay Formation comprising mudstone,
siltstone and sandstone. The south-east of Aylesbury is underlain by
bedrock

identified as Portland

Group comprising limestone and
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calcareous sandstone, and further south the land is underlain by bedrock
identified as Gault Formation and Upper Greensand Formation comprising
mudstone, siltstone and sandstone.
13.5.98

The majority of the Aylesbury Vale: Aylesbury sub-section is not underlain
by superficial deposits, although superficial deposits in the form of
Alluvium and River Terrace Deposits comprising clay, silt, sand and gravel
are identified along the alignment of the River Thame and Fleet Marston
Brook. They are also identified south of Aylesbury town centre within the
vicinity of the identified watercourses.

13.5.99

A review of the EA’s Groundwater map identified the majority of bedrock
in this area as Unproductive Strata with relatively small areas to the south
of Aylesbury in the vicinity of the watercourses identified as Principal
Aquifer and Secondary A Aquifer. The Water Constraints map in Figures
13.1-13.8 shows the extent of the aquifers.

13.5.100 A review of the EA's Groundwater map indicated that the Project within
the Aylesbury Vale: Aylesbury sub-section is not located in a designated
groundwater SPZ.
13.5.101 A review of the EA’s Water Abstractions Licences map showed no
licensed groundwater abstractions within the Study Area in the Aylesbury
Vale: Aylesbury sub-section.
13.5.102 A review of the Envirocheck report indicated two active groundwater
discharge consents within the Study Area in the Aylesbury Vale:
Aylesbury sub-section. Their locations are shown on the Water
Constraints map in Figures 13.1-13.8.
Soil Infiltration
13.5.103 No soil permeability testing was undertaken at the time of preparing this
assessment; hence soil infiltration potential is uncertain.
13.5.104 A review of Soils of Britain Maps, Sheet 3 ‘Midland and Western England’
and Sheet 4 ‘Eastern England’, Soil Survey of England and Wales
mapping indicated that the majority of Aylesbury and land to the west is
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underlain by clayey soils with impeded drainage. Soils along the
alignment of the River Thame are indicated to be underlain by clayey
floodplain soils with naturally high groundwater. Land to the south of
Aylesbury is shown to be underlain by freely draining soils.
Flood Risk
13.5.105 The Aylesbury Vale District Council Level 1 Strategic Flood Risk
Assessment (SFRA) reports that there are historical records of fluvial
flooding associated with Fleet Marston/Denham Brook in the area along
the northern railway embankment to the east of Buckinghamshire Railway
Centre.
13.5.106 Figure 5 of Aylesbury Vale District Council Level 1 SFRA indicates that
land adjacent to the Project at the crossings of Fleet Marston Brook, the
River Thame and Stoke Brook are located in Flood Zone 3b, known as the
functional floodplain. In addition, land adjacent to Bear Brook and
California Brook within the vicinity of the Project is identified to be located
in the medium risk Flood Zone 2 and the high risk Flood Zone 3. The
extent of mapped fluvial flood risk is shown on the Water Constraints map
in Figures 13.1-13.8.
13.5.107 A review of the EA’s Risk of Flooding from Surface Water map indicated
large areas of land on both sides of the Project within the vicinity of Fleet
Marston Brook and its tributaries to be highly susceptible to flooding from
surface water. Further areas of surface water flood risk are identified at
the Project crossings over the River Thame, Bear Brook, California Brook,
Southcourt Brook and Stoke Brook although the extent and depth of
flooding is not as significant as that associated with Fleet Marston Brook.
Sections of the track where it is at grade or below adjacent ground level,
notably below Oxford Road and in the vicinity of Aylesbury Station, are
also shown to be at risk of flooding from surface water. The extent of
mapped surface water flood risk is shown on the Water Constraints map
in Figures 13.1-13.8.
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13.5.108 The EA's Risk of Flooding from Reservoirs map showed that the following
areas are at potential risk of flooding from reservoirs:


Project crossing over the Fleet Marston/Denham Brook to the northwest of the Aylesbury Vale Parkway;



The area along the River Thame, including the Project crossing; and



The area of the tracks and their surroundings between Smeaton Close
to the west of Griffin Lane and the area to the east of the Project
crossing over the California Brook.

13.5.109 Within the UK, reservoirs are subjected to regular inspection and
maintenance and, as such, the likelihood of flooding from reservoirs is
low.
13.5.110 A detailed assessment of flood risk is provided in the FRA in Appendix
13.1.
Sensitivity of Receptors
13.5.111 The relative sensitivity of receptors that are most likely to be affected by
the Project within the Aylesbury Vale: Aylesbury sub-section was defined
based on guidance provided with Table 13.2, and is summarised in Table
13.8.
Table 13.8 Aylesbury Vale: Aylesbury Sub-section - Summary of Receptor
Sensitivity

Receptor

Description

Sensitivity

Fleet Marston Brook
(TN189 and TN190)

Main river of poor water quality and low
ecological value. Flows mainly through
rural areas and is considered to have low
amenity value. No known water
abstractions.

Low

Bear Brook (TN263)

Main river of moderate water quality and
medium ecological value. Flows mainly
through urban areas therefore moderate
to high amenity value. No known water
abstractions.

High

Coldharbour Way Ditch
(TN272)

Culverted main river of unknown water
quality. No known ecological
designations. Flows mainly through urban
areas although unlikely to have high
amenity value. No known water

Medium
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Receptor

Description

Sensitivity

abstractions.

California Brook
(TN280 and TN283)

Main river of unknown water quality.
Medium ecological value. Flows through
urban areas and is likely to have
moderate amenity value. No known
surface water abstractions.

Medium

Stoke Brook (TN291)

Main river of moderate water quality.
Supports BAP Priority Species. Flows
through residential areas and likely to
have high amenity value. No known water
abstractions.

High

Southcourt Brook
(TN289)

Main river of unknown water quality. No
known ecological designations. Flows
through urban areas and is likely to have
moderate to high amenity value. No
known surface water abstractions.

High

River Thame (TN257)

Main river of moderate water quality
Supports BAP Priority Species. Flows
through peri-urban areas and adjacent to
Round Aylesbury Walk. Considered to
have high amenity value. No known water
abstractions.

High

Groundwater resources

Predominantly Unproductive strata with
areas of Secondary A aquifer and isolated
Principal Aquifer. Not located within a
SPZ. No known water abstractions.

Medium to
Low

Provides protection to occasional farm
dwellings and agricultural lands.

High

Provides protection to large urban areas
of Aylesbury.

Very High

People and properties
in the area

Properties that may be affected by the
Project include residential properties,
educational facilities and industrial
estates.

High

Construction workers

Some of the works will be carried out
within the existing floodplain

High

Existing floodplain
associated with Fleet
Marston Brook and
Stoke Brook
Existing floodplain
associated with Bear
Brook, California Brook
and River Thame
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Milton Keynes Council Sub-section
Surface Water Features
13.5.112 The watercourses which have the greatest potential to be affected by the
Project within the Milton Keynes Council sub-section are discussed below.
13.5.113 An unnamed ordinary watercourse is located approximately 80 m to the
south of the Project on its approach to Bletchley, flowing in an easterly
direction parallel to the railway.

The watercourse flows through an

existing landfill site and Blue Lagoon Local Natural Reserve (LNR) to the
south of Bletchley prior to discharging to Water Eaton Brook and River
Ouzel. The Blue Lagoon LNR comprises a series of lakes, one of which is
used for scuba diving, formed within a disused brick works. The Blue
Lagoon LNR also supports a variety of flora and fauna including several
species of dragonfly, kingfisher, pike, carp and crayfish. The watercourse
is shown as reference TN438 and the Blue Lagoon LNR is shown as
TN441 on the Water Constraints map in Figures 13.1-13.8.
13.5.114 Swanary Pulman Lake is located approximately 40m to the east of the
Project on its approach to Bletchley. The lake is used as a fishing lake
and is managed by Pulman Angling Club. Swanary Pulman Lake is shown
as reference TN440 on the Water Constraints map in Figures 13.1-13.8.
13.5.115 Loughton Brook, an ordinary watercourse, flows in a northerly direction
parallel to the western embankment of the Project and through the South
Loughton Valley Park. It is identified as reference TN454 on the Water
Constraints map in Figures 13.1-13.8. The watercourse passes beneath
the Project at Bradwell Abbey within the North Loughton Valley Park and
discharges to the River Great Ouse further north.
13.5.116 The quality of Loughton Brook is monitored against the objectives of the
WFD; overall status is assessed to be ‘moderate’ with its current
ecological status assessed to be ‘moderate’ and its current chemical
status assessed to be ‘good’. The downstream extent of Loughton Brook
(downstream of Fulmer Street) is under the jurisdiction of the Buckingham
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& River Ouzel IDB and the upstream extent of Loughton Brook (upstream
of Fulmer Street) is managed by the Milton Keynes Parks Trust.
13.5.117 An unnamed tributary of Loughton Brook passes beneath the Project at
Stacey Bushes flowing from west to east through a trading estate. The
watercourse is identified as reference TN457 on the Water Constraints
map in Figures 13.1-13.8. It discharges to Loughton Brook within the
North Loughton Valley Park approximately 160 m to the east of the
Project. The watercourse is designated as an ordinary watercourse and is
assumed to be managed by the Milton Keynes Parks Trust.
13.5.118 The Grand Union Canal flows through the east and north of Milton
Keynes. It is identified as reference TN475 on the Water Constraints map
in Figures 13.1-13.8.

The canal passes beneath the Project in two

locations: approximately 230m to the east of Fenny Stratford Railway
Station in the south of the Milton Keynes sub section, and approximately
370 m to south of Wolverton Railway Station in the north of the Milton
Keynes Council sub section. A towpath runs alongside almost the entire
length of the canal. The Grand Union Canal is under the jurisdiction of the
Canal & River Trust.
13.5.119 Water quality within the Grand Union Canal is monitored against the
objectives of the WFD; overall potential is assessed to be ‘moderate’ with
its current ecological potential assessed to be ‘moderate’ and its current
chemical potential assessed to be ‘good’. The Grand Union Canal is
designated as a Biological Notification Site (BNS) of local ecological
value.
13.5.120 The River Ouzel passes beneath the Project approximately 520m to the
east of Fenny Stratford Railway Station. The watercourse is designated a
main river. It flows in a northerly direction through Woughton Park and
Ouzel Valley Park and discharges to the River Great Ouse to the north of
Milton Keynes. The River Ouzel is shown as reference TN490 on the
Water Constraints map in Figures 13.1-13.8.
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13.5.121 Water quality within the River Ouzel is monitored against the objectives of
the WFD; overall status is assessed to be ‘moderate’, with its current
ecological status assessed to be ‘moderate’ and its current chemical
status assessed to be ‘good’. The River Ouzel supports a moderately
diverse fish community, with stone loach, bullhead, pike and chub
recorded. Bullhead is listed under Annex II of the Habitat and Species
Directive and is a BAP Priority Species.
13.5.122 Caldecotte Lake is located approximately 50 m north of the Project to the
west of its crossing with the A5. It is shown as reference TN493 on the
Water Constraints map in Figures 13.1-13.8. The lake was created as a
balancing reservoir for Milton Keynes and is used for sailing, walking and
fishing, and supports waterfowl and other birds. It is also designated as a
BNS.
13.5.123 Five ordinary watercourses are crossed by the Project to the east of
Fenny Station. They flow in a general northerly direction through rural
and residential areas and ultimately discharge to the River Ouzel.
Ecological survey indicates that they provide poor habitat, typically
exhibiting a low flow with high levels of silt and shade. The watercourses
are shown as reference TN495, TN498, TN499, TN450 and TN451 on the
Water Constraints map in Figures 13.1-13.8.
13.5.124 The River Great Ouse is located within the north of the MKC sub-section.
It is located outside of the extent of the Project Area, but it is crossed by
the railway immediately to the north of the Project Area. The River Great
Ouse has reference TN490 on the Water Constraints map in Figures 13.113.8. The watercourse is designated as a main river.
13.5.125 Water quality within the River Great Ouse is monitored against the
objectives of the WFD; overall status is assessed to be ‘moderate, with its
current ecological status assessed to be ‘moderate’ and its current
chemical status assessed to be ‘good’. The river is also designated a
County Wildlife Site (CWS) of local ecological value. It flows in a general
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westerly direction through the Linford Lakes to the north of Milton Keyes.
The lakes are popular for fishing and walking routes.
13.5.126 A review of the EA’s Water Abstraction Licences map showed two active
surface water abstractions within the Study Area in the Milton Keynes
Council sub-section, indicated to be associated with the River Great
Ouse. They are located approximately 850 m to the north of Wolverton
Station and are stated to be used for potable, agricultural, irrigation and
industrial purposes.
13.5.127 A review of the Envirocheck report indicated 55 active surface water
discharge points within the Study Area in the Milton Keynes Council subsection. Their locations are shown on the Water Constraints map in
Figures 13.1-13.8.
Geology and Hydrogeology
13.5.128 A review of BGS Geology of Britain 1:625,000 mapping showed that the
vast majority of the Project is underlain by bedrock identified as Kellaways
Formation and Oxford Clay Formation comprising mudstone, siltstone and
sandstone.

The bedrock underlying the area between Bradwell and

Wolverton is identified as Great Oolite Group comprising sandstone,
limestone and argillaceous rocks.

Superficial deposits beneath the

majority of the Project are identified as Till – Diamicton, with Alluvium
comprising clay, silt and sand within the alignment of the River Ouzel and
River Great Ouse.
13.5.129 A review of the EA’s Groundwater map identified the majority of bedrock
within the Milton Keynes Council sub-section as Unproductive Strata with
isolated areas of Secondary A Aquifer and Principal Aquifer in the northwest and south-east of Milton Keynes. The extent of the aquifers is shown
on the Water Constraints map in Figures 13.1-13.8.
13.5.130 A review of the EA's Groundwater map indicated that the Project within
the Milton Keynes Council sub-section is not located in a designated
groundwater SPZ.
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13.5.131 A review of the EA’s Water Abstraction Licences map showed no licensed
groundwater abstractions within the Milton Keynes Council sub-section.
13.5.132 A review of the Envirocheck report indicated four active groundwater
discharge consents within the Milton Keynes Council sub-section. The
Water Constraints map in Figures 13.1-13.8 shows the location of these
consents.
Soil Infiltration
13.5.133 No soil permeability testing was undertaken at the time of preparing this
assessment; hence soil infiltration potential is uncertain.
13.5.134 A review of Soils of Britain Maps, Sheet 3 ‘Midland and Western England’
and Sheet 4 ‘Eastern England’, Soil Survey of England and Wales
mapping describes soils within the majority of the Milton Keynes Council
sub section, most notably in the Bletchley area, as freely draining, which
suggests that infiltration is likely to be feasible. Soils in the vicinity of the
Loughton Brook and in proximity to the Project are described as clayey
soils with impeded drainage and, further north, near Bradwell Abbey as
clayey floodplain soils with natural high groundwater.
Flood Risk
13.5.135 A review of the EA’s Flood Map for Planning indicated that the majority of
the Project is located in the low risk Flood Zone 1.
13.5.136 Land within Loughton Valley Park immediately adjacent to the western
embankment of the Project is indicated to be within the medium risk Flood
Zone 2.

Land immediately to the east of the Project associated with the

unnamed tributary of the Loughton Brook that passes beneath the railway
at Stacey Bushes is indicated to be located within the high risk Flood
Zone 3. Land on either side of the River Ouzel, including upstream and
downstream of the Project crossing of this watercourse, is also identified
to be located in Flood Zone 2 and Flood Zone 3. The extent of mapped
fluvial flood risk is shown on the Water Constraints map in Figures 13.113.8.
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13.5.137 A review of the EA’s Risk of Flooding from Surface Water map indicated a
number of overland flow routes typically associated with the identified
watercourses within the Milton Keynes Council sub-section. Of particular
note is likely fluvial flooding associated with Loughton Brook to the north
of the A5 and adjacent to the western embankment. Ponding of surface
water adjacent to the Project is also indicated where the railway crosses
Watling Street in Bletchley, within the Winterhill Retail Park in Milton
Keynes, and north of the A509 Portway. The extent of mapped surface
water flood risk is shown on the Water Constraints map in Figures 13.113.8.
13.5.138 A review of the EA’s Risk of Flooding from Reservoirs map indicated land
within the floodplain of Loughton Brook and the River Ouzel is identified to
be at risk of flooding from reservoirs. Within the UK, reservoirs are
subjected to regular inspection and maintenance and, as such, the
likelihood of flooding from reservoirs is low.
13.5.139 A detailed assessment of flood risk is provided in the FRA in Appendix
13.1.
Sensitivity of Receptors
13.5.140 The relative sensitivity of receptors that are most likely to be affected by
the Project within the Milton Keynes Council sub-section was defined
based on guidance provided with Table 13.2, and is summarised in Table
13.9.
Table 13.9 Milton Keynes Council Sub-section - Summary of Receptor Sensitivity

Receptor

Description

Sensitivity

Loughton Brook
(TN454)

Minor watercourse of moderate water
quality. No known ecological
designations. Flows through urban areas
and South Loughton Valley Park.
Considered to have high amenity value.
No known water abstractions.

High

Unnamed tributary of
Loughton Brook

Ordinary watercourse at Stacey Bushes.
Unknown water quality. Downstream

High
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Receptor

Description

(TN457)

extent flows through North Loughton
LNR. High amenity value. No known
surface water abstractions.

Sensitivity

Unnamed tributary
through Blue Lagoon
LNR (TN438)

Ordinary watercourse to south of EWR2
alignment in Bletchley. Unknown water
quality. Upstream extent flows through
landfill and downstream extent flows
through Blue Lagoon LNR. Moderate
amenity value. No known surface water
abstractions.

Medium

Blue Lagoon LNR
(TN441)

Local Nature Reserve with very high
amenity value. Medium ecological value.

Very high

Swanary Pulmans Lake
(TN440)

Fishing lake with high amenity value.
Unknown ecological importance.

High

Caldecotte Lake
(TN493)

Lake of unknown water quality but used
for water sports and with very high
amenity value. Designated as a BNS..

Very high

River Ouzel (TN490)

Main river of moderate water quality.
Supports BAP Priority Species Flows
through urban areas and public
parklands. Considered to have high
amenity value. No known water
abstractions.

High

River Great Ouse

Main river of moderate water quality.
Designated as a CWS of local ecological
value. Flows through Linford Lakes.
Considered to have high amenity value.
Known water abstractions including
potable use.

Very high

Minor watercourses
(TN495, TN498, TN499,
TN450 and TN451)

Ordinary watercourses with unknown
water quality and no known ecological
designations. Low ecological value. Flow
through rural and residential areas.
Moderate amenity value. No known
surface water abstractions.

Medium

Grand Union Canal
(TN475)

Canal of ‘moderate’ water quality.
Designated as a BNS. Flows through
urban areas and considered to have high
amenity value. No known surface water
abstractions.

High

Groundwater resources

Predominantly Unproductive strata with
areas of Secondary A aquifer and isolated
Principal Aquifer. Not located within a

Medium to
Low
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Receptor

Description

Sensitivity

SPZ. No known water abstractions.

Existing floodplain

Majority of floodplain within public open
space but in close proximity to urban
areas. Floodplain associated with River
Ouzel and Loughton Brook provides
protection to large urban areas.

High

People and properties
in the area

Properties that may be affected by the
Project include residential properties,
education facilities and industrial estates.

High

Construction workers

Some of the works will be carried out
within the existing floodplain

High

Central Bedfordshire Council Sub-section
Surface Water Features
13.5.141 The most notable water features which are most likely to be affected by
the Project in the Central Bedfordshire Council sub-section are described
below.
13.5.142 The Broughton Brook, an ordinary watercourse under the jurisdiction of
the Bedford Group IDB, passes beneath the Project approximately 250 m
to the east of Junction 13 of the M1 Motorway. It flows in a north-westerly
direction through predominantly rural and peri-urban areas and eventually
discharges to the River Ouzel approximately 9 km to the north-west of its
crossing with the Project.

The watercourse is identified as reference

TN526 on the water Constraints map in Figures 13.1-13.8.Water quality
within Broughton Brook is monitored against the objectives of the WFD;
overall status is assessed to be ‘poor’ with its current ecological status
assessed to be 'poor' and its current chemical status assessed to be
‘good’.
13.5.143 A number of ponds are located west of the Project to the south of Bedford
at Stewartby. The ponds are formed from disused clay pits that have
been filled with water and collectively create the Marston Vale Millennium
Country Park. The park contains lowland fens (a BAP Priority Habitat)
Volume 2 Chapter 13 Page 52

The Network Rail (East West Rail Western Section Phase 2) Order
Draft Environmental Statement

within an area in close proximity to the Project. The park also includes
Stewartby Lake formed from one of the disused clay pits that is located
approximately 40 m to the west of the Project. The lake is operated by
the Bedford Group IDB as a flood storage reservoir and is also used by
Stewartby Water Sports Club for water sports and fishing, although
ecological survey indicates that Stewartby Lake has low potential to
support taxa groups of interest. The lake is identified as reference TN564
on the Water Constraints map in Figures 13.1-13.8. Water quality within
the lake is monitored against the objectives of the WFD; overall status is
assessed to be ‘moderate’ with its current ecological status assessed to
be ‘moderate’ and its current chemical status assessed to be ‘good’.
13.5.144 A number of other disused clay pits that have been filled with water are
located in close proximity to the east of the Project in Stewartby. They
have no known designations or amenity value but are likely to be of local
ecological value. Their locations are identified as references TN563,
TN565 and TN566 on the Water Constraints map in Figures 13.1-13.8.
One of these lakes (reference TN566) borders the eastern railway
embankment.
13.5.145 A number of minor watercourses are in close proximity or are crossed by
the Project, identified as references TN542, TN548, TN552, TN558,
TN560 and TN567 on the Water Constraints map in Figures 13.1-13.8.
The watercourses are designated as ordinary watercourses under the
jurisdiction of the Bedfordshire and River Ivel IDB. They typically flow in a
westerly direction with many of these passing through the Marston Vale
Millennium Country Park and/or to Elstow Brook which flows through
Stewartby Lake. Ecological survey indicates that the watercourses provide
poor habitat, typically exhibiting a low flow with high levels of silt and
shade.
13.5.146 A review of the EA’s Water Abstractions Licences map showed no
licensed surface water abstractions within the Central Bedfordshire
Council sub-section.
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13.5.147 A review of the Envirocheck report indicated 20 active surface water
discharge points within the Central Bedfordshire Council sub-section.
Their location and type of discharge are shown in the Water Constraints
map in Figures 13.1-13.8.
Geology and Hydrogeology
13.5.148 A review of BGS Geology of Britain 1:625,000 mapping showed that the
Project within the Central Bedfordshire Council sub-section is underlain by
bedrock identified as Kellaway Formation and Oxford Clay Formation
comprising mudstone, siltstone and sandstone. Lower Greensand Group
comprising sandstone and mudstone is located to the south of the railway
between Milton Keynes and Millbrook.
13.5.149 No superficial deposits were identified within the majority of the Central
Bedfordshire Council sub-section. However, superficial deposits in the
form of Till - Diamicton were identified to overlay the bedrock to the west
and east of Junction 13 of the M1; and River Terrace Deposits comprising
sand and gravel, and Alluvium comprising clay, silt and sand are identified
to overlay the bedrock between Millbrook Station and Stewartby Station.
13.5.150 A review of the EA's Groundwater map identified the bedrock beneath the
Project as Unproductive Strata. However, the Lower Greensand Group to
the south of the Project is classified as Principal Aquifer. Superficial
deposits were identified as Secondary B Aquifer. The extent of aquifers is
shown on the Water Constraints map in Figures 13.1-13.8.
13.5.151 A review of the EA's Groundwater map indicated that the Project within
the Central Bedfordshire Council sub-section is not located in a
designated groundwater SPZ. However, a groundwater SPZ is located
within the Principal Aquifer to the south of the Project, with the Total
Catchment Zone of the groundwater SPZ located approximately 150 m to
the south of Aspley Guise Station. The location of the groundwater SPZ is
shown on the Water Constraints map in Figures 13.1-13.8.
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13.5.152 A review of the EA’s Water Abstraction Licences map showed no licensed
groundwater abstractions within the area subject of study for the Central
Bedfordshire Council sub-section.
13.5.153 A review of the Envirocheck report indicates six active groundwater
discharge consents within the area subject of study in the Central
Bedfordshire Council sub-section. Their location and type of discharge are
shown on the Water Constraints map in Figures 13.1-13.8.
Soil Infiltration
13.5.154 No soil permeability testing was undertaken at the time of preparing this
assessment; hence soil infiltration potential is uncertain.
13.5.155 A review of Soils of Britain Maps, Sheet 3 ‘Midland and Western England’
and Sheet 4 ‘Eastern England’, Soil Survey of England and Wales
mapping indicated that the Project within the Central Bedfordshire Council
sub-section is underlain by loamy and clayey soils with impeded drainage,
which suggests that soil infiltration rates are likely to be low. Soils within
the Lower Greensand Group to the south of the railway are described as
freely draining.
Flood Risk
13.5.156 A review of the EA’s Flood Map for Planning indicated that the vast
majority of the Project within the Central Bedfordshire Council

sub-

section is located within the low risk Flood Zone 1. The most significant
fluvial flood risk is associated with the Broughton Brook to the east of
Junction 13 of the M1 Motorway, with land either side of the Project
identified to be located in the high risk Flood Zone 3. Land within and to
the north of Stewartby Lake is also identified to be located within the
medium risk Flood Zone 2 and high risk Flood Zone 3. The extent of
mapped fluvial flood risk is shown on the Water Constraints map in
Figures 13.1-13.8.
13.5.157 A review of the EA’s Risk of Flooding from Surface Water map indicated a
number of overland flow routes within the vicinity of the Project. The most
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notable of these is to the east of Aspley Guise Station.

Ponding of

surface water was also indicated at a number of locations adjacent to the
eastern embankment of the Project between the M1 Motorway and
Stewartby Lake. The extent of mapped surface water flood risk is shown
on the Water Constraints map in Figures 13.1-13.8.
13.5.158 A review of the EA’s Risk of Flooding from Reservoirs map indicated land
within the floodplain of Broughton Brook to the east of Junction 13 of the
M1 Motorway to be at risk of flooding from reservoirs. A review of the
EA’s Risk of Flooding from Reservoirs map also indicated flood risk to the
Project associated with Stewartby Lake, with breached waters from the
lake indicated to flow east across the railway. Within the UK, reservoirs
are subjected to regular inspection and maintenance and, as such, the
likelihood of flooding from reservoirs is low.
13.5.159 A detailed assessment of flood risk is provided in the FRA in Appendix
13.1.
Sensitivity of Receptors
13.5.160 The relative sensitivity of receptors that are most likely to be affected by
the Project within the Central Bedfordshire Council sub-section was
defined based on guidance provided with Table 13.2, and is summarised
in Table 13.10.
Table 13.10 Central Bedfordshire Council Sub-section - Summary of Receptor
Sensitivity

Receptor

Description

Sensitivity

Broughton Brook
(TN526)

Ordinary watercourse of poor water
quality. No known ecological
designations. Flows through rural
and peri-urban areas. No known
water abstractions,

Medium

Millennium Country
Park including
Stewartby Lake (TN564)

Contains lowland fens priority
habitat. Very high amenity value.
No known water abstractions.

Very High
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Receptor

Description

Sensitivity

Lakes to east of Project
Alignment (TN563,
TN565 and TN566)

Lakes of unknown water quality.
Likely to have local ecological value.
No known amenity value. No known
water abstractions,

Medium

Minor watercourses
(TN542, TN548, TN552,
TN558, TN560 and
TN567)

Small watercourses crossing under
the railway of unknown water quality
and low ecological value. Flow
through rural areas including the
Millennium County Park. Amenity
value considered to be low. No
known water abstractions,

Medium

Groundwater resources

Predominantly Unproductive strata
with isolated areas of Secondary B
aquifer. Principal Aquifer and
designated SPZ located in close
proximity to EWR2 alignment. No
known water abstractions.

Very high
(Principal) to
Low
(Unproductive
strata)

Existing floodplain

Floodplain within rural areas with
protection provided to occasional
farm dwellings and agricultural lands.

Low

People and properties
in the area

Few properties likely to be affected.
Primarily agricultural lands.

Medium

Construction workers

Some of the works will be carried out
within the existing floodplain

High

Bedford Borough Council Sub-section
Surface Water Features
13.5.161 The most notable water features which are most likely to be affected by
the Project in the Bedford Borough Council sub-section are described
below.
13.5.162 The Elstow Brook, an ordinary watercourse, flows through Stewartby Lake
and continues in a northerly direction parallel to the western Project
embankment for approximately 3 km between Stewartby Lake and the
Marsh Leys Business Park approximately 370 m to the north of Kempston
Hardwick Station. At this point the brook passes beneath the Project and
flows adjacent to the eastern Project embankment for approximately 1.5
km. It eventually discharges to the River Great Ouse to the east of
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Bedford. The watercourse is shown as reference TN574 on the Water
Constraints map in Figures 13.1-13.8.
13.5.163 Elstow Brook flows through mainly rural and industrial/commercial areas
although downstream extents flow adjacent to public footpaths. Water
quality within Elstow Brook is monitored against the objectives of the
WFD; overall status is assessed to be ‘moderate’ with its current
ecological status assessed to be

'moderate' and its current chemical

status assessed to be 'good'.
13.5.164 A system of lakes designated as a County Wildlife Site (CWS) of local
importance is located approximately 300 m to the east of the existing level
crossing at Manor Road in Kempston Hardwick. Their location is shown
as reference TN584, TN585 and TN586 on the Water Constraints map in
Figures 13.1-13.8. The CWS is likely to have high amenity value.
13.5.165 The Project crosses the River Great Ouse approximately 580 m to the
south-east of Bedford Station. The River Great Ouse is designated as a
main river under the jurisdiction of the EA. It flows through the centre of
Bedford from west to east, past the Longholme Boating Lake and through
the Fenlake Meadows LNR approximately 2.3 km downstream of its
crossing with the Project, discharging to The Wash approximately 95 km
to the north-east. The River Great Ouse is shown as reference TN602 on
the Water Constraints map in Figures 13.1-13.8.
13.5.166 The quality of the River Great Ouse is monitored against the objectives of
the WFD; overall status is assessed to be ‘moderate’ with its current
ecological status

assessed to be 'moderate' and its current chemical

status assessed to be 'good'. The River Great Ouse is designated as a
County Wildlife Site of local importance.
13.5.167 A number of ordinary watercourses are crossed or located in close
proximity to the Project, identified as references TN569, TN571, TN573,
TN575, TN589, TN591, TN594, TN597 and TN598 on the Water
Constraints map in Figures 13.1-13.8.

The majority of watercourses
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discharge to Elstow Brook. Ecological survey indicates that the
watercourses are of low ecological value and provide poor habitat,
typically exhibiting a low flow with high levels of silt and shade.
13.5.168 A review of the EA’s Water Abstraction Licences map showed one
licensed surface water abstraction within the Study Area in the Bedford
Borough Council sub-section, indicated to be located in the River Great
Ouse approximately 300 m downstream of County Bridge. The abstracted
water appears to be used for a range of uses including potable supply,
agriculture, industrial and amenity.
13.5.169 A review of the Envirocheck report indicates 30 active surface water
discharge points within the Study Area in the Bedford Borough Council
sub-section. Their locations are shown on the Water Constraints map in
Figures 13.1-13.8.
Geology and Hydrogeology
13.5.170 A review of BGS Geology of Britain 1:625 000 mapping shows that the
majority of the Project within the Bedford Borough Council sub-section is
underlain by bedrock identified as Kellaways Formation and Oxford Clay
Formation comprising mudstone, siltstone and sandstone. Land within the
historic channel of the River Great Ouse, incorporating Bedford Station
and land to the south of the station, is underlain by bedrock identified as
Great Oolite Group comprising sandstone, limestone and argillaceous
rocks.
13.5.171 No superficial deposits are identified to the south of Bedford.

Within

Bedford, superficial deposits in the form of River Terrace Deposits
comprising sand and gravel are located beneath the majority of Bedford,
with superficial deposits in the form of Alluvium comprising clay, silt and
sand within the channel of the River Great Ouse.
13.5.172 A review of the EA's Groundwater map identified the Kellaways Formation
and Oxford Clay Formation as Unproductive Strata or (within Bedford)
Secondary A Aquifer, but identifies the Great Oolite Group as Principal
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Aquifer. Superficial deposits within Bedford are identified as Secondary A
Aquifer. The extent of the aquifers is shown on the Water Constraints
map in Figures 13.1-13.8.
13.5.173 A review of the EA's Groundwater map indicated that the Project within
the Bedford Borough Council sub section is not located in a designated
groundwater SPZ. However, a groundwater SPZ is located approximately
400 m to the north and east of Bedford Station. The location and extent of
the groundwater SPZ is shown on the Water Constraints map in Figures
13.1-13.8.
13.5.174 A review of the EA’s Water Abstraction Licences map showed no licensed
groundwater abstractions within the area of study for

the Bedford

Borough Council sub-section.
13.5.175 A review of the Envirocheck report indicated 28 active groundwater
discharge consents within the area of study for the Bedford Borough
Council sub-section. Their locations are shown on the Water Constraints
map in Figures 13.1-13.8.
Soil Infiltration
13.5.176 No soil permeability testing was undertaken at the time of preparing this
assessment; hence soil infiltration potential is uncertain.
13.5.177 A review of Soils of Britain Maps, Sheet 3 ‘Midland and Western England’
and Sheet 4 ‘Eastern England’, Soil Survey of England and Wales
mapping indicated soils to the south of Bedford to be loamy and clayey
soils with impeded drainage, and soils within Bedford to be freely draining
soils. This information suggests that infiltration is likely to be feasible
within Bedford and the freely draining soils, but unlikely to be feasible to
the south of Bedford within areas of clayey soils.
Flood Risk
13.5.178 A review of the Bedford Town Centre SFRA reported that there are
historical records of fluvial flooding in the area of St John’s Station,
including the Project to the south of the A5140 and the area on the east
Volume 2 Chapter 13 Page 60

The Network Rail (East West Rail Western Section Phase 2) Order
Draft Environmental Statement

and west bank of the River Great Ouse in the vicinity of the County
Bridge.
13.5.179 A hydraulic model of the Lower Middle River Great Ouse was obtained
from the EA. The model was run for range of the return periods up to and
including the 1 in 1000 year flood event to understand flood risk and
indicates that following areas are at the greatest risk of fluvial flooding
within the Bedford Borough Council sub-section:


Land immediately to the west of the Project between Stewartby Station
and the level crossing with Broadmead Road identified to be located in
the medium risk Flood Zone 2;



Land approximately 70-100 m to the west of the Project on either side
of Elstow Brook between the level crossing with Broadmead Road and
Marsh Leys Business Park identified to be located mainly in the
medium risk Flood Zone 2, high risk Flood Zone 3a, and functional
floodplain 3b;



A significant extent of land immediately to the east of the Project to the
north and south of the A421 incorporating the Interchange Retail Park
located in the medium risk Flood Zone 2, with a few smaller areas
located in the high risk Flood Zone 3a and functional floodplain 3b;



Land and railway within the vicinity of St John's Bedford Station
located in the medium risk Flood Zone 2; and



Land immediately to the north and south of the River Great Ouse
located in the medium risk Flood Zone 2, high risk Flood Zone 3a, and
functional floodplain 3b.

13.5.180 The extent of mapped fluvial flood risk is shown on the Water Constraints
map in Figures 13.1-13.8.
13.5.181 A review of the EA’s Risk of Flooding from Surface Water map indicated
surface water ponding adjacent to the Project at the location of the level
crossing with Broadmead Road, and adjacent to the Project at the
Woburn Road Industrial Estate and crossing with the Midland Main Line.
Notable surface water flooding is also indicated to the south of Bedford St
John’s Station adjacent to the Project to the rear of Althorpe Street, as
well as to the Project as it passes beneath the A5141 Cauldwell Street
and on the approach to Bedford Station. The Water Constraints map in
Figures 13.1-13.8 shows the extent of mapped surface water flood risk.
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13.5.182 A detailed assessment of flood risk is provided in the FRA in Appendix
13.1.
Sensitivity of Receptors
13.5.183 The relative sensitivity of receptors that are most likely to be affected by
the Project within the Bedford Borough Council sub-section was defined
based on guidance provided with Table 13.2, and is summarised in Table
13.11.
Table 13.11 Bedford Borough Council Sub-section - Summary of Receptor
Sensitivity

Receptor

Description

Sensitivity

Elstow Brook (TN574)

Ordinary watercourse of moderate water
quality. No known ecological
designations. Flows mainly through rural
and commercial/industrial areas
although downstream sections publically
accessible. Amenity value considered to
be medium.

Medium

River Great Ouse
(TN602)

Main river of 'moderate' water quality
and medium ecological value. Flows
through central Bedford and Fenlake
Meadows LNR. Considered to have
high amenity value. Designated as a
County Wildlife Site. Surface water
abstractions for potable and non-potable
uses.

Very high

System of lakes
(TN584, TN585 and
TN586)

Located in Kempston Hardwick.
Designated as a County Wildlife Site.
Considered to have high amenity value.

High

Minor watercourses
(TN569, TN571, TN573,
TN575, TN589, TN591,
TN594, TN597 and
TN598)

Small watercourses crossing under the
railway of unknown water quality. Low
ecological value. Flow through rural
areas. Amenity value considered to be
low. No known water abstractions,

Low

Groundwater resources

Predominantly Unproductive strata with
areas of Secondary A Aquifer and
Principal Aquifer within Bedford. No
known water abstractions.

Very high
(Principal) to
Low
(Unproductive
strata)
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Receptor

Description

Sensitivity

Existing floodplain

Majority of floodplain associated with
Elstow Brook within rural and open
space but provides protection to
Stewartby Station and residential and
commercial properties.. Floodplain
associated with River Great Ouse
provides protection to central Bedford,
including hospital, residential properties
and industrial estate.

Very High to
Medium

People and properties
in the area

Properties that may be affected by the
Project include residential properties,
education facilities and industrial
estates.

High

Construction workers

Some of the works will be carried out
within the existing floodplain

High

Wycombe District Council Sub-section
Surface Water Features
13.5.184 The most notable water features which are most likely to be affected by
the Project in the Wycombe District Council sub-section are described
below.
13.5.185 The Terrick Brook flows in a north-westerly direction through the
Wycombe District Council sub-section and is crossed by the Project to the
east of Apsley Manor Farm approximately 730 m to the south of Marsh
Crossing. It is designated as a main river. The watercourse is identified as
reference TN296 on the Water Constraints map in Figures 13.1-13.8. The
brook continues to flow through rural areas in a north-westerly direction
and confluences with the Scotsgrove Brook approximately 400 m to the
north-west of the Project crossing.
13.5.186 Scotsgrove Brook flows north adjacent to the eastern embankment of the
Project to the west of Great Kimble. The watercourse passes beneath the
Project at Little Kimble and continues to flow north immediately adjacent
to the western embankment to confluence with the Terrick Brook. The
watercourse is identified as reference TN308 on the Water Constraints
map in Figures 13.1-13.8.
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13.5.187 Scotsgrove Brook is designated as an ordinary watercourse upstream of
Aylesbury Road Bridge in Little Kimble, and as a main river downstream
of Aylesbury Road Bridge, including the watercourse’s crossing beneath
the railway. It flows through predominantly rural areas but a public
footpath is located adjacent to the brook for much of its length.
13.5.188 The quality of Scotsgrove Brook is monitored against the objectives of the
WFD; overall status is assessed to be moderate’ with its current
ecological status assessed to be 'moderate' and its current chemical
status assessed to be ‘good’. Ecological survey indicates that the brook
supports a low diversity community of bullhead, three-spined stickleback,
stone loach and minnow that is characteristic of lowland streams,
although Bullhead is listed under Annex II of the Habitat and Species
Directive as a BAP Priority Species.
13.5.189 Three ordinary watercourses pass beneath the Project approximately 120
m to the south of Monks Risborough Station, 200 m to the south of the
A4129 Longwick Road, and 140 m to the north-east of the B4444
Summerleys Road in Princes Risborough. The watercourses continue to
flow in a general westerly direction through rural areas and confluence
with Horsenden Stream approximately 1.2-1.8 km to the west of the
respective crossings with the Project. The watercourses are identified as
reference TN328, TN338 and TN340 on the Water Constraint map in
Figures 13.1-13.8.
13.5.190 The review of the EA’s Water Abstraction Licences map showed no
licensed surface water abstractions within the area of study for

the

Wycombe District Council sub-section.
13.5.191 A review of the Envirocheck report identifies 24 active surface water
discharge consents within the Study Area in the Wycombe District Council
sub-section. Their locations are shown on the Water Constraints map in
Figures 13.1-13.8.
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Geology and Hydrogeology
13.5.192 A review of BGS Geology of Britain 1:625,000 mapping shows that the
Project between the north of the WDC sub-section and Great Kimble is
underlain by bedrock identified as Gault Formation and Upper Greensand
Formation comprising mudstone, sandstone and limestone. Land between
Great Kimble and Princes Risborough is shown to be underlain by
bedrock identified as Grey Chalk Subgroup. No superficial deposits are
identified within the Wycombe District Council sub-section.
13.5.193 A review of the EA's Groundwater map identified all bedrock within the
WDC sub-section as Principal Aquifer. Principal Aquifer is described as
layers of rock that have high intergranular and/or fracture permeability and
usually provide a high level of water storage. They may support water
supply and/or river base flow on a strategic scale.
13.5.194 A review of the EA's Groundwater map indicated that the Project within
the WDC sub-section is not located in a designated groundwater SPZ.
13.5.195 A review of the EA’s Water Abstractions Licences map showed no
licensed groundwater abstractions within the area subject of study in the
Wycombe District Council sub-section.
13.5.196 A review of the Envirocheck report identified 15 active groundwater
discharge points located within the area subject of study in the Wycombe
District Council sub-section. Their locations and type of discharge are
shown on the Water Constraints map in Figures 13.1-13.8.
Soil Infiltration
13.5.197 No soil permeability testing was undertaken at the time of preparing this
assessment; hence soil infiltration potential is uncertain.
13.5.198 A review of Soils of Britain Maps, Sheet 3 ‘Midland and Western England’
and Sheet 4 ‘Eastern England’, Soil Survey of England and Wales
mapping indicated that the area between Aylesbury and Princes
Risborough is underlain by freely draining soils, with the exception of the
area between Little Kimble and Great Kimble where soils are identified to

Volume 2 Chapter 13 Page 65

The Network Rail (East West Rail Western Section Phase 2) Order
Draft Environmental Statement

be clayey with impeded drainage. This suggests that infiltration may be
feasible between Aylesbury and Princes Risborough, but that infiltration
may not be feasible between Little Kimble and Great Kimble.
Flood Risk
13.5.199 A review of the EA’s Flood Map for Planning indicated land within close
proximity of Scotsgrove Brook, most notably at the crossing of this brook
beneath the Project, to be located in the high risk Flood Zone 3a. In
addition, land adjacent to the minor watercourse to the north of the
Princes Risborough Station, including the Project crossing, is also
identified to be partially located in Flood Zone 3a and partially in Flood
Zone 3b known as a functional floodplain. The extent of mapped fluvial
flood risk is shown on the Water Constraints map in Figures 13.1-13.8.
13.5.200 A review of the EA’s Risk of Flooding from Surface Water map indicated a
number of overland flow routes primarily associated with the minor
watercourses discussed above. In addition, review of the Wycombe Level
1 SFRA identifies the 'Wycombe Critical Drainage Areas' (WCDA) that
comprise areas most susceptible to local flooding. The Project Boundary
is indicated to overlap with the WCDA in the Wycombe District Council
sub-section. The extent of mapped surface water flood risk is shown on
the Water Constraints map in Figures 13.1-13.8.
13.5.201 A detailed assessment of flood risk is provided in the FRA in Appendix
13.1.
Receptors Sensitivity
13.5.202 The relative sensitivity of receptors that are most likely to be affected by
the Project within the Wycombe District Council sub-section was defined
based on guidance provided with Table 13.2, and is summarised in Table
13.12.
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Table 13.12 Wycombe District Council Sub-section: Summary of Receptor
Sensitivity

13.6

Receptor

Description

Sensitivity

Terrick Brook (TN296)

Main river of unknown water quality. No
known ecological designations, Flows
through rural areas. Amenity value
considered to be low. No known water
abstractions,

Low

Scotsgrove Brook
(TN308)

Ordinary watercourse and main river of
moderate water quality. Supports BAP
Priority Species. Flows through rural
areas but flanked by public footpath.
Amenity value considered to be
medium. No known water abstractions.

High

Minor watercourses
(TN328, TN338 and
TN340)

Small watercourses of unknown water
quality. No known ecological
designations. Flow mainly through rural
areas. Amenity value considered to be
low. No known water abstractions,

Low

Groundwater resources

Principal Aquifer. No known
groundwater abstractions. Not located in
a groundwater SPZ.

High

Existing floodplain

Significant areas along the
watercourses located in floodplain.
Floodplain associated with Scotsgrove
Brook within rural areas with protection
provided to occasional farm dwellings
and agricultural lands. Floodplain
associated with watercourse north of
Princes Risborough Station provides
protection to between 10-100
properties.

High to
Medium

People and properties
in the area

Properties that may be affected by the
Project include residential properties.

High

Construction workers

Some of the works will be carried out
within the existing floodplain

High

Effects
Construction

13.6.1

This section considers the potential impacts that the proposed Project will
have on the water environment during the construction phase.
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discussed in Section 13.4, only significant effects are reported within this
chapter that are assessed as having a moderate or above impact
significance. A summary of all effects is provided in Appendix 13.1.
13.6.2

The potential risks are described by the Local Authority sub-section.
These risks are assessed before mitigation measures are considered.
The magnitude of the impact and subsequence significance of the effect is
determined in accordance with the methodology as set out in Table 13.3
and Table 13.4, and through consideration of receptor sensitivity as
summarised in Tables 13.5 to 13.12.

13.6.3

The assessment does not include any specific embedded mitigation
measures that will be implemented during the construction works, but
assumes that construction works will be undertaken with due care and
attention, for example through the appropriate use of machinery. Specific
mitigation measures, which will be set out in the Code of Construction
Practice (CoCP), are considered after this assessment of potential
construction impacts and as part of the assessment of residual ‘postmitigation’ risks. A draft CoCP is appended to the Draft ES.

13.6.4

Specific risks to the movement and flow of groundwater, and to
groundwater quality associated with the disturbance of contaminated land,
are addressed in Chapter 11 (Geology, Soil and Land Contamination).
Specific risks to ecology, including aquatic and terrestrial species and
habitats, are addressed in detail in Chapter 9 (Ecology).

13.6.5

The key risks to the water environment during construction as assessed
within this chapter include:
Increased sediment loads

13.6.6

This is typically caused by site runoff containing elevated suspended
sediment levels migrating to adjacent surface water features. This can
result

from

land

clearance,

exposed

excavation,

dewatering

of

excavations, stockpiles, removal of existing drainage systems, installation
of new drainage, first rainfall on new ballast/filter medium, wheel washings
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and movement of materials to and from the site. Increased sediment loads
can also be caused by works undertaken within or immediately adjacent
to a watercourse, for example when extending channel culverts or
undertaking works to bridge structures.
13.6.7

Runoff with high sediment load can have direct adverse effects on
adjacent water bodies through increasing turbidity (thus reducing light
penetration and reducing plant growth), and by smothering vegetation and
bed substrates (thus impacting on invertebrate and fish communities
through the destruction of feeding areas, refuges and breeding / spawning
areas). Indirect adverse effects can also be associated with suspended
sediments that have inorganic or organic contaminants (e.g. heavy metals
and pesticides, respectively).

13.6.8

The magnitude of the impact is likely to be most significant when working
in areas adjacent to a water body and in periods of heavy rainfall. The
impacts will be direct and temporary - water quality within the affected
water body will improve over time as sediments settle or are trapped by
vegetation.
The release of hydrocarbons and oils

13.6.9

Typically caused by a larger number of vehicles accessing the site,
refuelling of vehicles and plant, leakage from oil/fuel storage tanks and
accidental spillages leading to polluted runoff migrating to surface water
and groundwater features. The release of hydrocarbons and oils into onsite drainage systems or from direct runoff and infiltration to groundwater
is the second most common form of pollution after increased sediment
loading.

13.6.10

Hydrocarbons form a film on the surface of the water body, deplete
oxygen levels and can be toxic to freshwater fish.

Even at very low

concentrations the film can negatively impact on the visual appearance of
the water body.
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13.6.11

The impact will be direct and temporary - water quality within the affected
water body will improve over time as pollutants disperse and are treated
by natural processes. The dispersion and impact of hydrocarbons that
enter groundwater resources is dependent on the type of overlying
geology, depth to groundwater table and characteristics of the aquifer.
However, groundwater contamination is difficult to treat and can have an
adverse indirect effect on the quality of abstracted water or rivers that
receive groundwater baseflow.
Accidental leaks of hazardous materials

13.6.12

The use of hazardous products on site can present a pollution risk
because of the potential for accidental spillages, and the uncontrolled
release of washdown water and surface water runoff, particularly
containing concrete and cement products. If materials and activities are
not stored and carried out in designated areas, runoff and washdown may
enter a water body and adversely affect the aquatic environment or
contaminate surface and groundwater water abstractions.

13.6.13

The most common source of pollution is from concrete and cement
products. These products are highly alkaline and corrosive - fish can be
physically damaged and their gills blocked, and both vegetation and the
bed of the receiving water body can be smothered.

13.6.14

The dispersion and impact of hazardous products that enter groundwater
resources is dependent on the type of overlying geology, depth to
groundwater table and characteristics of the aquifer.

However,

groundwater contamination is difficult to treat and have an adverse
indirect effect on the quality of abstracted water or rivers that receive
groundwater baseflow.
13.6.15

During construction there is an elevated risk of potential leaks or
accidental spillage of hazardous chemicals used on site infiltrating to
groundwater or migrating to nearby water bodies and resulting in an
adverse impact. For the most part it is only when large quantities of
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hazardous substances are spilled, or the spillage is directly into the water
body, that a significant risk of acute toxicity will arise in the receiving
water.
13.6.16

The magnitude of any impact will depend on the scale and nature of any
potential incident and is therefore difficult to predict. For the most part,
impacts will be direct and/or indirect and temporary to long term - water
quality within the affected water body will improve over time as pollutants
are dispersed and diluted. However, a significant direct spillage of a toxic
substance could cause long term damage to the receiving water body.
Temporary works to surface water features

13.6.17

Temporary diversion and/or culverting of minor watercourses is likely to
be required to enable provision of construction compounds and access
tracks. The risks are most likely to be associated with increased sediment
load and pollution from accidental spillages and hydrocarbon leaks.
These types of impacts will be direct and temporary - water quality within
the affected water body will improve over time as pollutants disperse and
are treated by natural processes.

13.6.18

The diversion and culverting of minor watercourses can also affect flow
conveyance and may increase the risk of flooding in the area or
elsewhere.

For temporary works the potential impacts will be direct and

temporary as the affected watercourses will be returned to their original
condition when construction of the Project is finalised. Potential impacts
associated with permanent changes to surface water features, such as
extending of culverts or permanent diversion, are assessed as operational
impacts.
Increased flood risk to people, property and infrastructure elsewhere
13.6.19

A number of the proposed construction compounds and temporary works
sites will be located in areas that have been identified to be at flood risk.
Changing topography in these areas or introducing barriers to flood flow
conveyance could increase flooding in the area or elsewhere.
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13.6.20

Temporary provision of impermeable surfaces, such as construction
compounds and temporary works sites, also has the potential to increase
the rate and volume of surface water runoff, which in turn could increase
flood risk in the area or elsewhere.

13.6.21

Potential impacts will be direct and temporary as construction compounds
and temporary works sites will be removed on completion of the works
and ground levels restored to pre-development conditions. Potential
impacts associated with permanent features located in areas at flood risk
are assessed as operational impacts.
Flood risk to construction workers and construction plant

13.6.22

This risk is greatest where works are being carried out within an area
identified to be at risk from flooding. Flooding of the site during the
construction phase could cause damage to plant and other equipment and
could restrict emergency access and egress routes hence putting
construction workers at risk.

13.6.23

Flood risk impacts are direct and temporary - construction workers and
construction plant would only be at flood risk during particular storm
events.
Cherwell District Council Sub-section
Pollution Risks

13.6.24

A new footbridge is proposed to be constructed at Jarvis Lane in close
proximity to Langford Brook (reference TN01 on the Water Constraints
map). The proposed works will be undertaken in very close proximity to
the watercourse and there is therefore potential risk of impact on the
water quality from accidental spillages of oils, hydrocarbons and
hazardous materials and increased sediment load.

13.6.25

A construction compound will be temporarily located in close proximity the
Langford Brook (reference TN01 on the Water Constraints map) to
facilitate the construction of the new footbridge at Jarvis Lane.
Construction compound ‘A1 – Bicester’ will also be located adjacent to
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Bicester Road in close proximity to Langford Brook to support the wider
construction works. Surface water runoff from these construction
compounds could migrate overland or via the site drainage systems
towards Langford Brook.
Temporary works to surface water features
13.6.26

Temporary construction access tracks may require the temporary
culverting of Langford Brook that could pose pollution risks during the
construction of these works.

13.6.27

A new overbridge is proposed to be constructed in close proximity to
Launton Brook (reference TN40 on the Water Constraints map) to replace
the level crossing at Station Road.

A tributary of Launton Brook will

require culverting or realignment to accommodate the proposed
embankments of the new overbridge. The works required to facilitate
these works to the watercourse may temporarily increase the risk of
flooding in the area or elsewhere associated with temporary impact to
flood flow conveyance or reduction of channel capacity. However, if
diversion is required the new watercourse channel can be constructed
prior to any diversion of flow from the existing channel and, as such, the
impact is likely to be minimal. The affected receptor will also be limited to
agricultural land.
Increased flood risk to people, property and infrastructure elsewhere
13.6.28

A construction compound will be temporarily located within the floodplain
of the Langford Brook (reference TN01 on the Water Constraints map) to
facilitate the construction of the new footbridge at Jarvis Lane. Similarly,
Construction compound ‘A1 – Bicester’ will also be located in the fluvial
floodplain of Langford Brook and Compound ‘A2 - Launton’ will be located
partially in the fluvial floodplain of Launton Brook to support the wider
construction works.

13.6.29

The location of these compounds could therefore reduce available fluvial
flood storage capacity and impede flood flow conveyance, thereby
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increasing flood risk elsewhere. Details of the construction compounds
were not available at the time of this assessment although it is assumed
that the compounds will be removed (and ground level reinstated) on
completion of works.
Flood risk to construction workers and construction plant
13.6.30

The following works are located in areas that are considered to be at risk
of flooding and may therefore pose flood risk to construction workers and
construction plant during flood events:


Construction of a new footbridge at Jarvis Lane adjacent to Langford
Brook and the location of the associated construction compound;



Construction of a new footbridge adjacent to tributary of Launton Brook
and the location of the associated construction compound;



Location of Compound ‘A2 - Launton’ that is partially located in the
floodplain of Launton Brook.



Widening of the existing railway embankments in areas that are at
deemed at risk of flooding from Launton Brook;

Summary
13.6.31

Table 13.13 summarises potentially significant effects to the water
environment within the Cherwell District Council sub-section during
construction.
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Table 13.13 Cherwell District Council Sub-section: Summary of Potential Significant Effects during Construction

Receptor

Langford
Brook (TN01)

Existing
floodplain
associated
with Langford
Brook
Existing
floodplain
associated
with Launton
Brook
People and
properties in
the vicinity of
Langford
Brook

Significance

Potential Impact

Magnitude of
Impact

Significance of
effect

Pollution risks associated with construction of new
footbridge at Jarvis Lane

Medium Adverse

Moderate Adverse

Pollution risks associated with construction compound
required for new footbridge at Jarvis Lane

Medium Adverse

Moderate Adverse

Pollution risks associated with construction compound
‘A1 – Bicester’

Medium Adverse

Moderate Adverse

Pollution risks associated with works in watercourse to
construct temporary access tracks

Medium Adverse

Moderate Adverse

Increased risk of flooding caused by construction
compound required for new footbridge at Jarvis Lane

High Adverse

Large Adverse

Increased risk of flooding associated with construction
compound ‘A1 – Launton’

High Adverse

Large Adverse

Increased risk of flooding caused realignment of the
tributary of Launton Brook

High Adverse

Large Adverse

Increased risk of flooding associated with construction
compound ‘A2 – Bicester’

Medium Adverse

Moderate Adverse

Increased risk of flooding caused by construction
compound required for new footbridge at Jarvis Lane

High Adverse

Large Adverse

Increased risk of flooding associated with construction
compound ‘A1 – Launton’

High Adverse

Large Adverse

High

High

High

High
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Receptor

Significance

Potential Impact

Magnitude of
Impact

Significance of
effect

People and
properties in
the vicinity of
Launton
Brook and its
Tributaries

High

Increased risk of flooding associated with construction
compound ‘A2 – Bicester’

Medium Adverse

Moderate Adverse

Flood risk associated with construction of new
footbridge at Jarvis Lane and the location of the
associated construction compound

High Adverse

Large Adverse

Flood risk associated with construction of new
footbridge adjacent to tributary of Launton Brook and
the location of the associated construction compound

High Adverse

Large Adverse

Flood risk associated with location of construction
compound ‘A2 – Launton’.

Medium Adverse

Moderate Adverse

Flood risk associated with widening of railway
embankments in areas that are at deemed at risk of
flooding from Launton Brook

Medium Adverse

Moderate Adverse

Construction
workers

High
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Aylesbury Vale: Claydon/Quainton Sub-section
Pollution Risks
13.6.32

Many of the proposed works within the Aylesbury Vale: Claydon/Quainton
sub-section may pose a pollution risk to adjacent surface water features
and groundwater resources of low to medium adverse impact magnitude.
However in accordance with the methodology set out in Section 13.4 the
impacts are not considered significant.
Temporary works to surface water features

13.6.33

Proposed temporary works to surface water features, including the
provision of culverts to enable the construction of temporary access
tracks, may have a low to medium adverse impact on the affected
watercourses, but in accordance with the methodology set out in Section
13.4 the impacts are not considered significant.
Increased flood risk to people, property and infrastructure elsewhere

13.6.34

Construction Compound ‘B2 – Verney’ located between Littleworth Farm
and Verney Junction is partially located in an area that is at deemed at
risk of surface water flooding. If ground levels within the compound are
amended, this could increase the risk of surface water flooding to nearby
residential properties. Details of the construction compound were not
available at the time of this assessment although it is assumed that the
compounds will be removed (and ground level reinstated) on completion
of works.
Flood risk to construction workers and construction plant

13.6.35

The following works are located in areas that are considered to be at risk
of flooding and may therefore pose flood risk to construction workers and
construction plant during flood events:


Construction of a new overbridge approximately 200 m west of the
existing bridge at Verney Junction that is located within an area
deemed at risk of surface water flooding;
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Repairs to the existing Station Road overbridge adjacent to the
Buckinghamshire Railway Centre in an area that is deemed at risk of
flooding from a nearby unnamed watercourse;



Location of Compound ‘A4 – Claydon Junction’ that is partially located
in an area that is at deemed at risk of flooding from a tributary of
Padbury Brook (reference TN95 on the Water Constraints map);



Location of Compound ‘B2 – Verney’ located between Littleworth Farm
and Verney Junction that is partially located in an area that is at
deemed at risk of surface water flooding;



Location of a construction compound to support works to the existing
railway bridge over Claydon Brook that is located entirely within the
existing floodplain associated with Claydon Brook;



Location of a construction compound to support works to an existing
accommodation bridge and widening of railway embankments
between Old Oak Farm and Furze Lane in Winslow that is deemed at
risk of flooding from a nearby tributary of Claydon Brook (reference
TN386 on the Water Constraints map);



Widening of the existing railway embankments in areas that are
deemed at risk of flooding from tributaries of Padbury Brook (reference
TN95 and TN368 on the Water Constraints map); and



Widening of the existing railway embankments in an area that is
deemed at risk of flooding from a tributary of Claydon Brook (reference
TN383 on the Water Constraints map).

Summary
13.6.36

Table 13.14 summarises potentially significant effects to the water
environment within the Aylesbury Vale: Claydon/Quainton sub-section
during construction.
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Table 13.14 Aylesbury Vale: Claydon/Quainton Sub-section: Summary of Potential Significant Effects during Construction

Receptor

Sensitivity

Potential Impact

Magnitude of
Impact

Significance of
effect

People and
properties in
the vicinity of
Littleworth
Farm and
Verney
Junction

Medium

Increased risk of flooding caused by location of Compound
‘B2 – Verney’ and potential to change local topography and
increase risk of surface water flooding

Medium Adverse

Moderate Adverse

Flood risk associated with new overbridge c.200 m west of
exiting bridge at Verney Junction

Medium Adverse

Moderate Adverse

Flood risk associated with repairs to existing Station Road
overbridge adjacent to Buckinghamshire Railway Centre

Medium Adverse

Moderate Adverse

Flood risk associated with Compound ‘A4 – Claydon
Junction’ deemed at risk of flooding from tributary of
Padbury Brook

High Adverse

Large Adverse

Flood risk associated with Compound ‘B2 – Verney’
deemed at risk of surface water flooding

Medium Adverse

Moderate Adverse

Flood risk associated with construction compound at
existing railway bridge over Claydon Brook located in
Claydon Brook floodplain

Medium Adverse

Moderate Adverse

Flood risk associated with construction compound between
Old Oak Farm and Furze Lane in Winslow at risk of flooding
from tributary of Claydon Brook

Medium Adverse

Moderate Adverse

Flood risk associated with widening of railway

Medium Adverse

Moderate Adverse

Construction
workers

High
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Receptor

Sensitivity

Potential Impact

Magnitude of
Impact

Significance of
effect

Medium Adverse

Moderate Adverse

embankments in areas deemed at risk of flooding from
tributaries of Padbury Brook
Flood risk associated with widening of railway
embankments in an area deemed at risk of flooding from
tributary of Claydon Brook
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Aylesbury Vale: Winslow/Swanbourne Sub-section
Pollution Risks
13.6.37

Many

of

the

proposed

works

within

the

Aylesbury

Vale:

Winslow/Swanbourne sub-section may pose a pollution risk to adjacent
surface water features and groundwater resources of low to medium
adverse impact magnitude. However in accordance with the methodology
set out in Section 13.4 the impacts are not considered significant.
Temporary works to surface water features
13.6.38

Proposed temporary works to surface water features, including the
realignment of watercourse channels and provision of culverts to enable
the construction of temporary access tracks, may have a low to medium
adverse impact on the affected watercourses, but in accordance with the
methodology set out in Section 13.4 the impacts are not considered
significant.
Increased flood risk to people, property and infrastructure elsewhere

13.6.39

Repair works are proposed to the existing railway bridges over the
Horwood Brook (references TN392 and TN408 on the Water Constraints
map). It is assumed that the works will require the temporary placement
of support structures within the watercourse channel, which could in turn
increase local flood risk through restriction to flood flow conveyance.

13.6.40

It is proposed to widen the existing railway embankment in the vicinity of
Horwood Brook which in turn will require the realignment of a tributary of
Horwood Brook (reference TN402 on the Water Constraints map). The
works may temporarily increase the risk of flooding in the area or
elsewhere associated with temporary impact to flood flow conveyance or
reduction of channel capacity. However, the new watercourse channel
can be constructed prior to any diversion of flow from the existing channel
and, as such, the impact is likely to be minimal.
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13.6.41

Construction compound ‘B5 – Little Horwood’ will be located in an area
identified to be at surface water flood risk, but which is considered to be
associated with the fluvial flooding from Horwood Brook. The location of
this compound could reduce available flood storage capacity and impede
flood flow conveyance, thereby increasing flood risk elsewhere. Details of
the construction compounds were not available at the time of this
assessment although it is assumed that the compounds will be removed
(and ground level reinstated) on completion of works.

13.6.42

Repair works are proposed to the existing railway bridge over a tributary
of Loughton Brook (reference TN417 on the Water Constraints map). The
works may require the temporary placement of a support structure within
the watercourse channel, which could in turn increase local flood risk
through restriction to flood flow conveyance.
Flood risk to construction workers and construction plant

13.6.43

The following works are located in areas that are considered to be at risk
of flooding and may therefore pose flood risk to construction workers and
construction plant during flood events:


Repair works to the existing railway bridges over the Horwood Brook;



Widening of the existing railway embankments in areas that are at
deemed at risk of flooding from Horwood Brook;



Location of Compound ‘B5 – Little Horwood’ that is partially located in
an area at risk of surface water flooding and, potentially, fluvial
flooding associated with Horwood Brook.



Repair works to the existing railway bridge over the tributary to
Loughton Brook;



Widening of the existing railway embankments in areas that are at
deemed at risk of surface water flooding near Newton Longville; and



Temporary crossing over a tributary of Water Eaton Brook (reference
TN432) to facilitate access to Compound ‘B6 – Bletchley’.
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Summary
13.6.44

Table 13.15 summarises potentially significant effects to the water
environment within the Aylesbury Vale: Winslow/Swanbourne sub-section
during construction.
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Table 13.15 Aylesbury Vale: Winslow/Swanbourne Sub-section: Summary of Potential Significant Effects during Construction

Receptor

Sensitivity

Potential Impact

Magnitude of
Impact

Significance of
effect

Existing
floodplain
associated
with Langford
Brook

High

Increased risk of flooding caused location of
Compound ‘B5 – Little Horwood’

High Adverse

Large Adverse

Increased risk of flooding caused by repair works to
railway bridges over Horwood Brook

Medium Adverse

Moderate Adverse

Increased risk of flooding caused location of
Compound ‘B5 – Little Horwood’

High Adverse

Large Adverse

Increased risk of flooding caused by repair works to
railway bridges over tributary of Loughton Brook

Medium Adverse

Moderate Adverse

Flood risk associated with repair works to the existing
railway bridges over the Horwood Brook

High Adverse

Large Adverse

Flood risk associated with widening of existing railway
embankments in areas at risk of flooding from Horwood
Brook

High Adverse

Large Adverse

Flood risk associated with location of Compound ‘B5 –
Little Horwood’

Medium Adverse

Moderate Adverse

People and
properties in
the vicinity of
Horwood
Brook

High

People and
properties in
the vicinity of
tributary of
Loughton
Brook

Medium

Construction
workers

High
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Receptor

Sensitivity

Potential Impact

Magnitude of
Impact

Significance of
effect

Flood risk associated with repair works to the existing
railway bridge over the tributary of Loughton Brook

High Adverse

Large Adverse

Flood risk associated with widening of existing railway
embankments in areas at risk of surface water flooding
near Newton Longville

High Adverse

Large Adverse

Flood risk associated with temporary crossing over
tributary of Water Eaton Brook

Medium Adverse

Moderate Adverse
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Aylesbury Vale: Aylesbury Sub-section
Pollution risks
13.6.45

Proposed widening of the existing railway embankments in close proximity
of the River Thame and Bear Brook could pose a risk of polluted surface
water runoff migrating towards these watercourses, most likely increasing
sediment loading. The proximity of the works to these watercourses may
also give rise to overland flow containing hydrocarbons from construction
plant.

13.6.46

The proposed repair works to the existing railway bridges over the River
Thame and Bear Brook and the proposed replacement of the existing
bridge over California Brook could increase pollution risks to these
watercourses, particularly if support structures need to be placed within
the watercourse channels as is currently assumed.

13.6.47

A construction compound is proposed immediately to the west of Oxford
Road in Aylesbury. Bear Brook crosses the eastern part of the proposed
compound. The proximity of the compound to the Brook may give rise to
polluted runoff migrating towards the Brook, particularly runoff that may
contain hydrocarbons from construction plant and fuels stored on site.
Temporary works to surface water features

13.6.48

The proposed repair works to the existing railway bridge over the River
Thames may require the temporary removal of bankside habitat. Any
temporary loss of habitat will be reinstated at the end of construction.
Permanent losses are considered as operational impacts.
Increased flood risk to people, property and infrastructure elsewhere

13.6.49

A construction compound is proposed to the west of the A41 near
Aylesbury on land that is identified to be at risk of fluvial flooding
associated with Fleet Marston Brook. Whilst the construction compound
is unlikely to raise ground levels, the location of site cabins and
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construction plant may impact flood flow conveyance and increase flood
risk elsewhere.
13.6.50

Repair works are proposed to the existing railway bridges over the River
Thame and Bear Brook.

The existing railway bridge over California

Brook will also be replaced. The works may require the temporary
placement of support structures within the watercourse channels, which
could in turn increase local flood risk through restriction to flood flow
conveyance.
Flood risk to construction workers and construction plant
13.6.51

The following works are located in areas that are considered to be at risk
of flooding and may therefore pose flood risk to construction workers and
construction plant during flood events:

13.6.52

Widening of the existing railway embankments and construction of access
tracks between Lower Blackgrove Farm and Fleet Marston Farm
overbridge in areas that are at deemed at risk of flooding from tributaries
of Fleet Marston Brook;

13.6.53

Construction of access tracks near to Fleet Marston Farm in an area
identified to be at fluvial flood risk;

13.6.54

Widening of the existing railway embankments in the vicinity of Fleet
Marston Farm to Old Rectory Cottage and immediately to north and south
of the A41 in an area identified to be at fluvial flood risk;

13.6.55

Location of a construction compound to the west of the A41 near
Aylesbury which is identified to be in an area of fluvial flood risk
associated with Fleet Marston Brook;

13.6.56

Widening of the existing railway embankments in the floodplain of the
River Thame.
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Summary
13.6.57

Table 13.16 summarises potentially significant effects to the water
environment within the Aylesbury Vale: Aylesbury sub-section during
construction.
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Table 13.16 Aylesbury Vale: Aylesbury Sub-section: Summary of Potential Significant Effects during Construction

Receptor

River Thame

Bear Brook

Sensitivity

High

High

Potential Impact

Magnitude of
Impact

Significance of
effect

Pollution of the watercourse associated with widening
of the existing railway embankments

Medium Adverse

Moderate Adverse

Pollution of the watercourse associated with repair
works to existing railway bridge over River Thame

Medium Adverse

Moderate Adverse

Temporary loss of bankside habitat associated with
widening embankments and repair works to existing
railway bridge over River Thame

Medium Adverse

Moderate Adverse

Pollution of the watercourse associated with widening
of the existing railway embankments

Medium Adverse

Moderate Adverse

Pollution of the watercourse associated with repair
works to existing railway bridge over Bear Brook

Medium Adverse

Moderate Adverse

Pollution of the watercourse associated with the
construction compound located to the west of Oxford
Road

Medium Adverse

Moderate Adverse

Existing
floodplain
associated
with Fleet
Marston Brook

High

Increased risk of flooding associated with the location
of a construction compound to the west of the A41
located in the floodplain of Fleet Marston Brook

High Adverse

Large Adverse

People and
properties in
the vicinity of

High

Increased risk of flooding associated with the location
of a construction compound to the west of the A41
located in the floodplain of Fleet Marston Brook

High Adverse

Large Adverse
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Receptor

Sensitivity

Fleet Marston
Brook

Potential Impact

Magnitude of
Impact

Significance of
effect

Increased risk of flooding caused location of
Compound ‘B5 – Little Horwood’

High Adverse

Large Adverse

People and
properties in
the vicinity of
River Thame

Very High

Increased risk of flooding caused by repair works to
existing railway bridge over River Thame

Medium Adverse

Large Adverse

People and
properties in
the vicinity of
Bear Brook

Very High

Increased risk of flooding caused by repair works to
existing railway bridge over Bear Brook

Medium Adverse

Large Adverse

People and
properties in
the vicinity of
California
Brook

Very High

Increased risk of flooding caused by the replacement of
the existing railway bridge over California Brook

Medium Adverse

Large Adverse

Flood risk associated with widening of the existing
railway embankments and construction of access
tracks between Lower Blackgrove Farm and Fleet
Marston Farm overbridge

High Adverse

Large Adverse

Flood risk associated with construction of access
tracks near to Fleet Marston Farm in an area identified
to be at fluvial flood risk

High Adverse

Large Adverse

Flood risk associated with widening of the existing
railway embankments in the vicinity of Fleet Marston
Farm to Old Rectory Cottage and A41 in an area
identified to be at fluvial flood risk

High Adverse

Large Adverse

Construction
workers

High
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Receptor

Sensitivity

Potential Impact

Magnitude of
Impact

Significance of
effect

Flood risk associated with a construction compound to
the west of the A41 located in an area of fluvial flood
risk associated with Fleet Marston Brook

High Adverse

Large Adverse

Flood risk associated with widening of the existing
railway embankments in the floodplain of the River
Thame

High Adverse

Large Adverse
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Milton Keynes Council Sub-section
Pollution Risks
13.6.58

Proposed repair works to the existing railway bridge over the River Ouzel
could increase pollution risks to the watercourse, particularly if support
structures are required within the watercourse channel as is currently
assumed.
Temporary works to surface water features

13.6.59

The proposed replacement of the level crossing near to Woodleys Farm
will require the realignment of an existing ditch (Reference TN500) and
construction of a temporary culvert, however the impact is not considered
to be significant. No other works to surface water features are proposed.
Increased flood risk to people, property and infrastructure elsewhere

13.6.60

Repair works are proposed to the existing railway bridge over the River
Ouzel.

The works may require the temporary placement of support

structures within the watercourse channel, which could in turn increase
local flood risk through restriction to flood flow conveyance.
Flood risk to construction workers and construction plant
13.6.61

The following works are located in areas that are considered to be at risk
of flooding and may therefore pose flood risk to construction workers and
construction plant during flood events:


Repair works to the existing railway bridge over the River Ouzel and
location of the associated construction compound located within the
adjacent flood extents;



Replacement of the level crossing near to Woodleys Farm with a new
overbridge. The north of the new overbridge is located in an area
indicated to be at risk of flooding from surface water, although this is
more likely to be associated with the nearby watercourse.

Summary
13.6.62

Table 13.17 summarises potentially significant effects to the water
environment within the Milton Keynes Council sub-section during
construction.
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Table 13.17 Milton Keynes Council Sub-section: Summary of Potential Significant Effects during Construction

Receptor

Sensitivity

Potential Impact

Magnitude of
Impact

Significance of
effect

River Ouzel
(TN491A)

High

Pollution of the watercourse associated with repair
works to existing railway bridge over River Ouzel

Medium Adverse

Moderate Adverse

People and
properties in
the vicinity of
River Ouzel

Very High

Increased risk of flooding caused by repair works to
existing railway bridge over River Ouzel

Medium Adverse

Large Adverse

Flood risk associated with repair works to the existing
railway bridge over the River Ouzel

High Adverse

Large Adverse

Flood risk associated with location of a construction
compound located within an area at surface water flood
risk to support repair works to the railway bridge over
the River Ousel

Medium Adverse

Moderate Adverse

Flood risk associated with replacement of the level
crossing near to Woodleys Farm

Medium Adverse

Moderate Adverse

Construction
workers

High
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Central Bedfordshire Council Sub-section
Pollution Risks
13.6.63

The construction of access tracks between Berry Lane and Bedford Road
are located in close proximity of adjacent ponds (Reference TN525).
Overland flow from the works to these features could pose pollution risk
during the construction phase.
Temporary works to surface water features

13.6.64

There are no proposed works to surface water features which are
assessed to cause significant impact.
Increased flood risk to people, property and infrastructure elsewhere

13.6.65

The works require the construction of access tracks between Aspley
Guise Station and Berrylane Farm. This will require the construction of a
culvert within a tributary of Broughton Brook (Reference TN518) which in
turn could increase local flood risk to residential properties located close
to the watercourse.

13.6.66

Construction Compound D1 is located within the existing floodplain of
Broughton Brook (Reference TN526), noting that this could be classified
as functional floodplain. The compound could be in place for up to five
years throughout the construction phase.
Flood risk to construction workers and construction plant

13.6.67

The following works are located in areas that are considered to be at risk
of flooding and may therefore pose flood risk to construction workers and
construction plant during flood events:


Construction of access tracks across a tributary of Broughton Brook
(Reference TN518);



Construction of temporary access tracks along the alignment of an
existing footpath in the vicinity of Marston Road, east of Lidlington
Station;

Volume 2 Chapter 13 Page 94

The Network Rail (East West Rail Western Section Phase 2) Order
Draft Environmental Statement



Replacement of an existing level crossing with a new overbridge at
Marston Road, east of Lidlington Station in the vicinity of a minor
watercourse (Reference TN549).

Summary
13.6.68

Table 13.18 summarises potentially significant effects to the water
environment within the Central Bedfordshire Council sub-section during
construction.
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Table 13.18 Central Bedfordshire Council Sub-section: Summary of Potential Significant Effects during Construction

Sensitivity

Potential Impact

Magnitude of
Impact

Significance of
effect

High

Pollution of the ponds associated with construction of
access tracks between Berry Lane and Bedford Road.

Medium Adverse

Moderate Adverse

Floodplain of
Broughton
Brook (TN526)

Medium

Loss of floodplain (potentially functional floodplain)
associated with location of Compound D1

High Adverse

Moderate Adverse

People and
properties in
vicinity of
tributary of
Broughton
Brook (TN518)

High

Increased risk of flooding caused by access tracks
between Aspley Guise Station and Berrylane Farm

Medium Adverse

Moderate Adverse

People and
properties in
vicinity of
Broughton
Brook (TN526)

Medium

Increased risk of flooding caused by loss of floodplain
(potentially functional floodplain) associated with
location of Compound D1

High Adverse

Moderate Adverse

Flood risk associated with construction of access
tracks between Aspley Guise Station and Berrylane
Farm

High Adverse

Large Adverse

Flood risk associated with construction of access
tracks and the replacement of a level crossing with a
new overbridge in the vicinity of Marston Road, east of
Lidlington Station

High Adverse

Large Adverse

Receptor
Ponds (TN525)

Construction
workers

High
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Bedford Borough Council Sub-section
Pollution Risks
13.6.69

Many of the proposed works within the Bedford Borough Council subsection may pose a pollution risk to adjacent surface water features and
groundwater resources of low to medium adverse impact magnitude.
However, in accordance with the methodology set out in Section 13.4, the
impacts are not considered significant.
Temporary works to surface water features

13.6.70

There are no proposed works to surface water features which are
assessed to cause significant impact.
Increased flood risk to people, property and infrastructure elsewhere

13.6.71

The proposed works within the Bedford Borough Council sub-section are
not considered to pose significant increased flood risk to people, property
and infrastructure elsewhere.
Flood risk to construction workers and construction plant

13.6.72

The following works are located in areas that are considered to be at risk
of flooding and may therefore pose flood risk to construction workers and
construction plant during flood events:


Replacement of an existing level crossing with a new overbridge at
Manor Road next to Kempston Hardwick Station within the floodplain
extents associated with Elstow Brook (reference TN574 on the Water
Constraints map);



Location of Compound ‘D2 Ridgmont’ within the floodplain extents
associated with Elstow Brook;



Replacement of the exiting level crossing with the construction of a
new footbridge at Woburn Road, north of the A421, located in the
floodplain of Elstow Brook.
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Summary
13.6.73

Table 13.19 summarises potentially significant effects to the water
environment within the Bedford Borough Council sub-section during
construction.
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Table 13.19 Bedford Borough Council Sub-section: Summary of Potential Significant Effects during Construction

Receptor

Construction
workers

Sensitivity

High

Potential Impact

Magnitude of
Impact

Significance of
effect

Increased risk of flooding during replacement of
Manor Road level crossing with new overbridge
in flood extents associated with the nearby
watercourse (TN582)

High Adverse

Large Adverse

Increased risk of flooding associated with location
of Compound D2’ within floodplain extents of
Elstow Brook

High Adverse

Large Adverse

Increased risk of flooding during replacement of
Woburn Road level crossing with new footbridge
the floodplain of Elstow Brook.

High Adverse

Large Adverse
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Wycombe District Council Sub-section
Pollution Risks
13.6.74

The proposed works are not located within close proximity to surface
water features and, therefore, it is considered likely that pollutants
associated with construction activities will not affect the quality of surface
water features.

13.6.75

The proposed works may have a very low adverse impact to the quality of
groundwater resources, but in accordance with the methodology set out in
Section 13.4 the impacts are not considered significant.
Temporary works to surface water features

13.6.76

No temporary works to surface water features are proposed as part of the
works in the Wycombe District Council sub-section.
Increased flood risk to people, property and infrastructure elsewhere

13.6.77

No significant effects to people, property or infrastructure are expected as
part of the proposed works.
Flood risk to construction workers and construction plant
This Draft ES includes some references to the replacement of Marsh Lane Level
crossing (and associated works at Dodds Farm and Apsley Manor Farm
accommodation crossings). Any work at these locations falls outside of the scope of the
Project and no references will be included in the final ES accompanying the TWAO
Application.

13.6.78

The
construction compound at Marsh Lane is partially located within an
This Draft ES includes some references to the replacement of Marsh Lane Level
crossing
(and associated
at Dodds
Farm
and Apsley
Farm
area
deemed
at risk ofworks
surface
water
flooding
but Manor
the risk
to construction

accommodation crossings). Any work at these locations falls outside of the scope of the

Project and
references willplant
be included
the final ES accompanying
workers
andnoconstruction
is notinconsidered
significant. the TWAO
Application.

Summary
13.6.79

No significant effects are predicted during construction in the Wycombe
District Council sub-section.
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Operation Phase
13.6.80

This section considers the potential impacts that the Project will have on
the water environment after construction and during operation. As
discussed in Section 13.4, only significant effects are reported within this
chapter that are assessed as having a moderate or above impact
significance, or where a detailed description of ‘less significant’ impact
assessment is considered necessary. A summary of all effects is provided
in Appendix 13.1.

13.6.81

The potential risks are described by reporting sub-section.

The

magnitude of these impacts will be significantly reduced through
measures embedded in the design of the surface water and foul water
drainage systems and layout of the Project. A summary of these key
measures is provided below and have been taken into consideration
before the impact magnitude and resultant impact significance was
assessed.
13.6.82

A detailed assessment of pre- and post-development flood risk is provided
within the standalone FRA provided in Appendix 13.1.

A summary is

provided here based on the findings of the FRA.
13.6.83

Specific risks to the movement and flow of groundwater, and to
groundwater quality associated with the disturbance of contaminated land,
are addressed in Chapter 11 (Geology, Soil and Land Contamination).
Specific risks to ecology, including aquatic and terrestrial species and
habitats, are addressed in detail in Chapter 9 (Ecology).

13.6.84

The key risks to the water environment during operation of the Project as
assessed within this chapter include:
Pollutants contained within surface water runoff

13.6.85

Surface water runoff from areas such as rail tracks, access roads, public
highways and car parks has the potential to contain hydrocarbons, heavy
metals, silt and other substances that could be harmful to the surface
water and groundwater environment.
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13.6.86

Hydrocarbons form a film on the surface of the water body, deplete
oxygen levels and can be toxic to freshwater fish.

Even at very low

concentrations the film can negatively impact on the visual appearance of
the water body. Hydrocarbons, heavy metals and other pollutants can
also deteriorate the chemical quality of receiving surface water and
groundwater resources and cause chronic toxicity impacts to aquatic
species.
13.6.87

The magnitude of the impact is likely to be most significant when a
waterbody is located in close proximity to a feature with high pollution
potential (for example a car park or train sidings), or where surface water
runoff from potentially polluting surfaces discharges to an adjacent
surface water feature or to ground with inadequate pre-treatment.
Impacts are will be direct and indirect (via the drainage system) and are
likely to be permanent – although water quality within the affected
waterbody will improve over time as pollutants are diluted or treated by
natural processes, a lack of appropriate surface water management could
mean a regular discharge of surface water runoff over the design life of
the Project that could contain harmful pollutants.

13.6.88

All new overbridges will be served by a surface water drainage system.
The majority of overbridges will connect to existing surface water drainage
systems serving the connecting highway and the provision of these
overbridges is not predicted to cause a notable increase in traffic flow
when compared to the current situation. The overbridges are therefore
not predicted to cause a notable increase in pollutants that are washed
into the drainage system and subsequently to the receiving water
environment. It is therefore not proposed to alter the existing drainage
system or provide additional attenuation in these instances and the
magnitude of impact is considered to be neutral.

13.6.89

For any new areas that could pose a significant pollution risk, for example
car parks, sidings and stations, a new surface water drainage system will
be installed that provides appropriate treatment of surface water runoff
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prior to discharge. This will either comprise SUDS features and/ or oil
separators.
13.6.90

It is proposed to use the natural treatment of surface water percolating
through the gravel track ballast to treat track runoff where this is not from
station or sidings locations (i.e. between stations and not at permanent /
long term stopping places).

As trains will not be stationary at these

locations for any notable length of time, percolation through the track
ballast is considered to provide appropriate treatment without increasing
risk to the water environment.
Increased flood risk caused by the location of the Project
13.6.91

The Project passes through areas that have been identified to be at fluvial
flood risk.

Works within these areas, such as widening of existing

embankments or the construction of new structures, could result in a
permanent loss of floodplain storage or cause a permanent change to
flood flow conveyance. This in turn could increase flood risk to the Project
and to people, property and infrastructure elsewhere.
13.6.92

The impacts are likely to be indirect and permanent – although the risks
may only occur during flooding events (such as events with a 1 in 10
annual probability of occurrence) the lack of appropriate mitigation could
lead to a permanent increase in risk.
Increased flood risk as a result of increased surface water runoff

13.6.93

The Project could result in a larger area of impermeable surface that could
in turn lead to an increase in the rate and volume of surface water runoff.
This could subsequently increase flood risk to people, property and
infrastructure downstream of the point of discharge / receiving water
environment.

13.6.94

The Project could also alter the existing drainage regime and thus
increase flood risk elsewhere – for example by capturing surface water
runoff that previously ponding against railway infrastructure and
discharging this to an adjacent water feature.
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13.6.95

The impacts are likely to be indirect and permanent – although the risks
may only occur during flooding events (such as events with a 1 in 10
annual probability of occurrence) the lack of appropriate mitigation could
lead to a permanent increase in risk.

13.6.96

All new overbridges will be served by a surface water drainage system.
The majority of overbridges will connect to existing surface water drainage
systems serving the connecting highway and the increase in impermeable
surface is likely to be minimal, with the increase in surface water runoff
likely to be less than 25% when compared to the current situation. It is
therefore not proposed to alter the existing drainage system or provide
additional attenuation in these instances and the magnitude of impact is
considered to be low to very low adverse.

13.6.97

For any new hard paved and impermeable surfaces, for example car
parks and stations, a new surface water drainage system will be installed
that provides appropriate attenuation of surface water runoff to limit runoff
to Greenfield rates as far as practicable.

13.6.98

It is proposed to percolate rainfall falling on the railway tracks and
embankments through the granular track ballast, as is the current
situation.

From here, surface water will either infiltrate to ground or

discharge to adjacent watercourses, also as per the current situation.
Percolation through the track ballast is considered to provide appropriate
attenuation without increasing flood risk to the Project or elsewhere, and
substantially maintains the existing situation.
Increased flood risk associated with works to surface water features
13.6.99

The Project crosses a large number of watercourses and includes a large
number of bridges and culverts. Many of these structures are existing and
will not be altered as part of the Project, however, some of these
structures will be subject to reinstatement/remedial works and a number
of the existing culverts will require extension to cater for the widened
embankments or new access tracks.

13.6.100 Some of the watercourses within the vicinity of the Project may require
diversion or realignment. This could lead to an increase in flood risk if the
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capacity of the watercourse is reduced, or to increased flood risk
associated with changes to the catchment hydrology (for example
diverting flow from one catchment into another).
13.6.101 The impacts are likely to be indirect and permanent – similar to the issues
raised above, the impacts may only occur during periods of high flow but
permanent changes to watercourse capacity or catchment hydrology
could have a permanent impact on flood risk.
13.6.102 For all culvert extensions that are required to facilitate embankment
widening, it is proposed to maintain the capacity and alignment of these
structures and, as such, the works are not predicted to have a notable
effect on flood risk. Where culverts are found to be in poor condition they
will either be replaced or renovated and the works will as far as possible
maintain the size of the existing culvert.
Impacts to the ability of the catchment to meet the objectives of the Water
Framework Directive
13.6.103 The WFD considers multiple aspects of the water environment including
chemical, ecological, volumetric and hydromorphological quality.

The

impacts discussed within this chapter and within associated Chapters 9
(Ecology) and 11 (Geology, Soil and Land Contamination) could cause
deterioration

of

the

chemical,

ecological,

volumetric

and

hydromorphological quality of affected surface water and groundwater
resources, which could subsequently affect the ability of the catchment to
achieve the objectives of the WFD – specifically to achieve ‘good’ status.
13.6.104 Consideration has been given to the cumulative effects of identified
impacts and the impact that this may have on the WFD objectives.
Cherwell District Council (CDC) Sub-section
Pollutants contained within surface water runoff
13.6.105 No significant effects are predicted that would increase the risk of
pollutants discharged to the surface water or groundwater environment.
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Increased flood risk caused by the location of the Project
13.6.106 A new footbridge is proposed to be constructed at Jarvis Lane in close
proximity to Langford Brook (reference TN01 on the Water Constraints
Map).

The structure has the potential to reduce the capacity of the

existing floodplain and affect flood flow conveyance, which in turn could
increase the risk of flooding in the area. However, the bridge will be set
back from the watercourse, will be an open and light weight structure, and
no raising of existing ground levels will be required. No notable increase
in flood risk is expected.
13.6.107 A new overbridge is proposed adjacent to Launton Brook (reference TN40
on the Water Constraints map) to replace the level crossing with Station
Road. The new overbridge is located within the predicted flood extents
associated with the Launton Brook and could reduce the capacity of the
existing floodplain and affect flood flow conveyance. Were appropriate
mitigation not to be provided, construction of the proposed overbridge
would likely increase the risk of flooding to areas located in the vicinity of
the proposed overbridge. Following consultation with the EA, hydraulic
modelling of Launton Brook is being undertaken to inform the assessment
of flood risk and to inform the design of the proposed overbridge.
13.6.108 The location of required widening of the Project embankments was
uncertain at the time of assessment. A preliminary assessment of the
Project indicated that widening is likely to be required in the floodplain of
Langford Brook and Launton Brook and its tributaries. The potential
reduction in existing flood storage could increase the risk of flooding
elsewhere.
Increased flood risk as a result of increased surface water runoff
13.6.109 The works are not predicted to generate an increase in surface water
runoff that would pose increased risk to the Project or people, property or
infrastructure elsewhere.
Increased flood risk associated with works to surface water features
13.6.110 A new footbridge is proposed to be constructed adjacent to a tributary of
Launton Brook (reference TN32 on the Water Constraints map).
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tributary may require diversion to accommodate this structure, however
the capacity and catchment of the channel will be maintained and the
resultant impact is not considered significant.
13.6.111 The new overbridge proposed adjacent to Launton Brook to replace the
level crossing with Station Road will also require diversion of the tributary
of Launton Brook. As per above, the works will maintain the capacity and
catchment of the channel and the resultant impact is not considered
significant.
Impacts to the ability of the catchment to meet the objectives of the Water
Framework Directive
13.6.112 Proposed works that may impact ability of the catchment to meet the
objectives of the WFD include extensions to the already existed culverts
and realignment of a tributary of Launton Brook. The existing capacity of
these features will be maintained. No new obstructions will be introduced
in the watercourses channels. Considering this information, the proposed
works are unlikely to have an adverse impact on flood conveyance,
hydromorphology and flood risk within the catchments associated with
these watercourses.
13.6.113 Consultation with the Project ecologists confirmed that construction of an
extension to already existing culverts is unlikely to have an adverse
impact on habitats associated with these watercourses in scale of the
entire catchment.
13.6.114 Considering the above information, the proposed works are unlikely to
impact the ability of the catchment to meet the WFD objectives.
Summary
13.6.115 Table 13.20 summarises potentially significant effects to the water
environment within the Cherwell District Council sub-section during
operation.
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Table 13.20 Cherwell District Council Sub-section: Summary of Potential Significant Effects during Operation

Receptor
Existing
floodplain
associated
with Langford
Brook
Existing
floodplain
associated
with Launton
Brook
People and
properties in
vicinity of
Langford
Brook

People and
properties in
vicinity of
Launton Brook

Sensitivity

Potential Impact

Magnitude of
Impact

Significance of effect

Increased risk of flooding caused by location of new
footbridge at Jarvis Lane

No Change

Neutral

Increased risk of flooding associated with widening of
embankments

High Adverse

Large Adverse

Increased risk of flooding caused by location of new
overbridge proposed adjacent to Launton Brook

High Adverse

Large Adverse

Increased risk of flooding associated with widening of
embankments

High Adverse

Large Adverse

Increased risk of flooding caused by location of new
footbridge at Jarvis Lane

No Change

Neutral

Increased risk of flooding associated with widening of
embankments

High Adverse

Large Adverse

Increased risk of flooding caused by location of new
overbridge proposed adjacent to Launton Brook within
floodplain

High Adverse

Large Adverse

Increased risk of flooding caused by diversion of tributary
for new overbridge proposed adjacent to Launton Brook

Medium Adverse

Slight Adverse

Increased risk of flooding associated with widening of
embankments

High Adverse

Large Adverse

Increased risk of flooding caused by diversion of tributary
of Launton Brook for new footbridge

Very Low Adverse

Neutral

High

Low

High

High
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Aylesbury Vale: Claydon/Quainton Sub-section
Pollutants contained within surface water runoff
13.6.116 No significant effects are predicted that would increase the risk of
pollutants discharged to the surface water or groundwater environment.
Increased flood risk caused by the location of the Project
13.6.117 The location of required widening of the Project embankments was
uncertain at the time of assessment. A preliminary assessment of the
Project indicated that widening is likely to be required in the floodplain of
the tributaries of Padbury Brook (References TN368 and TN369) and in
the floodplain of Claydon Brook (Reference TN377).

The potential

reduction in existing flood storage could increase the risk of flooding
elsewhere.
Increased flood risk as a result of increased surface water runoff
13.6.118 The works are not predicted to generate an increase in surface water
runoff that would pose increased risk to the Project or people, property or
infrastructure elsewhere.
Increased flood risk associated with works to surface water features
13.6.119 The works are not predicted to cause any notable increase in flood risk
associated with the potential culverting or diversion of watercourses, or
works that are located in close proximity to watercourses.
Impacts to the ability of the catchment to meet the objectives of the Water
Framework Directive
13.6.120 Proposed works that may impact ability of the catchment to meet the
objectives of the WFD include construction of extensions to the already
existed culverts.

The existing capacity of these features will be

maintained. No new obstructions will be introduced in the watercourses
channels. Considering this information, the proposed works are unlikely to
have an adverse impact on flood conveyance, hydromorphology and flood
risk within the catchments associated with these watercourses.
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13.6.121 Consultation with the Project ecologists confirmed that construction of an
extension to already existing culverts is unlikely to have an adverse
impact on habitats associated with these watercourses in scale of the
entire catchment.
13.6.122 Considering the above information, the proposed works are unlikely to
impact the ability of the catchment to meet the WFD objectives.
Summary
13.6.123 Table 13.21 summarises potentially significant effects to the water
environment within the Aylesbury Vale: Claydon/Quainton sub-section
during operation.
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Table 13.21 Aylesbury Vale: Claydon/Quainton Sub-Section: Summary of Potential Significant Effects during Operation

Receptor

Sensitivity

Potential Impact

Magnitude of Impact

Significance of effect

Existing
floodplain
associated
with tributaries
of Padbury
Brook

Medium

Increased risk of flooding associated with
widening of existing railway embankments

High Adverse

Moderate Adverse

Existing
floodplain
associated
with Claydon
Brook

Medium

Increased risk of flooding associated with
widening of existing railway embankments

High Adverse

Moderate Adverse

People and
properties in
vicinity of
tributaries of
Padbury Brook

High

Increased risk of flooding associated with
widening of existing railway embankments

High Adverse

Large Adverse

People and
properties in
vicinity of
Claydon Brook

High

Increased risk of flooding associated with
widening of existing railway embankments

Medium Adverse

Moderate Adverse
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Aylesbury Vale: Winslow/Swanbourne Sub-section
Pollutants contained within surface water runoff
13.6.124 No significant effects are predicted that would increase the risk of
pollutants discharged to the surface water or groundwater environment.
Increased flood risk caused by the location of the Project
13.6.125 The location of required widening of the Project embankments was
uncertain at the time of assessment. A preliminary assessment of the
Project indicated that widening is likely to be required in the floodplain of
the Horwood Brook (reference TN408 on the Water Constraints map) and
in an area deemed to be surface water flood risk near Newton Longville.
The potential reduction in existing flood storage could increase the risk of
flooding elsewhere.
13.6.126 It is proposed to widen the existing railway embankment in the vicinity of
Horwood Brook which in turn will require the realignment of a tributary of
Horwood Brook (reference TN402 on the Water Constraints map). It is
assumed that the new watercourse channel will be constructed prior to the
removal of the existing channel. However, the design of the new channel
has not yet been finalised and, as such; consideration has been given to
the potential risk of an inadequately sized channel that could potentially
increase flood risk elsewhere.
Increased flood risk as a result of increased surface water runoff
13.6.127 The works are not predicted to generate an increase in surface water
runoff that would pose increased risk to the Project or people, property or
infrastructure elsewhere.
Increased flood risk associated with works to surface water features
13.6.128 It is proposed to remove the existing aqueduct that crosses the Project
approximately 400 m to the west of Whaddon Road. This aqueduct
(reference TN416 on the Water Constraints map) conveys the upper
reaches of the Loughton Brook (reference TN454 on the Water
Constraints map) from the south of the Project to the north. It is proposed
to divert flow within this watercourse to a nearby watercourse (reference
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TN417 on the Water Constraints map) located approximately 640 m to the
north of the existing aqueduct, where it will re-join the existing alignment
of Loughton Brook. The aqueduct is located in rural area with no
properties in the local vicinity. It is assumed that the design of the
realigned

channel

will

be

informed

by

appropriate

hydrological

calculations of the catchment associated with the aqueduct to ensure that
the proposed diversion channel is of the similar capacity to mimic the
existing hydrology of the local area. However, the design of the new
channel has not yet been finalised and, as such, consideration has been
given to the potential risk of an inadequately sized channel that could
potentially increase flood risk elsewhere
Impacts to the ability of the catchment to meet the objectives of the Water
Framework Directive
13.6.129 Proposed works that may impact ability of the catchment to meet the
objectives of the WFD include extensions to the already existed culverts.
The existing capacity of these features will be maintained. No new
obstructions will be introduced in the watercourses channels. Considering
this information, the proposed works are unlikely to have an adverse
impact on flood conveyance, hydromorphology and flood risk within the
catchments associated with these watercourses.
13.6.130 Consultation with the Project ecologists confirmed that construction of an
extension to already existing culverts is unlikely to have an adverse
impact on habitats associated with these watercourses in scale of the
entire catchment.
13.6.131 Considering the above information, the proposed works are unlikely to
impact the ability of the catchment to meet the WFD objectives.
Summary
13.6.132 Table 13.22 summarises potentially significant effects to the water
environment within the Aylesbury Vale: Claydon/Quainton sub-section
during operation.
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Table 13.22 Aylesbury Vale: Claydon/Quainton Sub-Section: Summary of Potential Significant Effects during Operation

Receptor

Sensitivity

Potential Impact

Magnitude of Impact

Significance of
effect

Existing
floodplain
associated
with Horwood
Brook

High

Increased risk of flooding associated with widening of
embankments

High Adverse

Large Adverse

Existing
floodplain in
vicinity of
Newton
Longville

Medium

Increased risk of flooding associated with widening of
embankments

High Adverse

Moderate Adverse

Increased risk of flooding associated with widening of
embankments

High Adverse

Large Adverse

Increased risk of flooding associated with realignment
of tributary of Horwood Brook

Medium Adverse

Moderate Adverse

Increased flood risk associated with removal of
aqueduct and diversion of channel flow

Medium Adverse

Moderate Adverse

People and
properties in
the vicinity of
Horwood
Brook

High

People and
properties in
the vicinity of
aqueduct

High
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Aylesbury Vale: Aylesbury Sub-section
Pollutants contained within surface water runoff
13.6.133 No significant effects are predicted that would increase the risk of
pollutants discharged to the surface water or groundwater environment.
Increased flood risk caused by the location of the Project
13.6.134 The location of required widening of the Project embankments was
uncertain at the time of assessment. A preliminary assessment of the
Project indicated that widening is likely to be required at the following
locations:


Between Lower Blackgrove Farm and Fleet Marston Farm overbridge.
This area is indicated to be at risk of flooding from surface water, but
this is more likely to be attributable to the tributaries of Fleet Marston
Brook. Fleet Marston Farm and Fleet Marston Cottages are located
approximately 390m to the south of the tracks and are located within
the area identified to be at risk of flooding;



Between Fleet Marston Farm and Old Rectory Cottage, and
immediately to north and south of the A43. This area is indicated to be
within the floodplain of Fleet Marston Brook and loss of floodplain
storage could increase risk to nearby properties, namely old Rectory
Cottage, Wayside Farm and Berryfields Farm; and



Within the floodplain of the River Thames in Aylesbury.

Increased flood risk as a result of increased surface water runoff
13.6.135 The works are not predicted to generate an increase in surface water
runoff that would pose increased risk to the Project or people, property or
infrastructure elsewhere.
Increased flood risk associated with works to surface water features
13.6.136 Widening of the existing Project embankments between Lower Blackgrove
Farm and Fleet Marston Farm overbridge is likely to require the
realignment of the existing ditch located along the southern Project
embankment. Fleet Marston Farm and Fleet Marston Cottages may be
affected by any increased flood risk associated with these works.
Similarly, an existing crossing near to Lower Blackgrove Farm will be
replaced by a new overbridge that will require the partial realignment of
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the ditch (reference TN206) that is located approximately 30 m north of
Lower Blackgrove Farm.
13.6.137 Whilst it is likely that the realigned watercourses can be designed to
maintain existing channel capacity, the design of the new channels has
not yet been finalised and, as such, consideration has been given to the
potential risk of an inadequately sized channel that could potentially
increase flood risk to the adjacent dwellings.
13.6.138 Repair works are proposed to the existing railway bridge over Bear Brook.
Whilst significant changes to the existing structure are not expected, even
small changes to the size and form of this structure could lead to
increased flood risk elsewhere given the location of the structure in the
floodplain of the Bear Brook and within such a dense urban area.
13.6.139 It is proposed to replace the existing railway bridge over California Brook.
It is likely that this bridge can be designed to ensure no reduction in flood
flow capacity or loss of floodplain storage that may increase flood risk to
people and property elsewhere. However, at the time of assessment the
details of this bridge had not yet been confirmed and, as such, a
precautionary approach has been adopted that considers the potential for
the bridge to impact flood flow conveyance and floodplain storage. The
dense urban location of this bridge means that even small changes could
have a notable impact of flood risk to people and property.
Impacts to the ability of the catchment to meet the objectives of the Water
Framework Directive
13.6.140 Proposed works that may impact ability of the catchment to meet the
objectives of the WFD include extensions to the already existed culverts
and replacement of the bridge over California Brook.

The existing

capacity of the watercourses will be maintained. No new obstructions will
be introduced in the watercourses channels. Considering this information,
the proposed works are unlikely to have an adverse impact on flood
conveyance, hydromorphology and flood risk within the catchments
associated with these watercourses.
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13.6.141 Consultation with the Project ecologists confirmed that construction of an
extension to already existing culverts is unlikely to have an adverse
impact on habitats associated with these watercourses in scale of the
entire catchment.
13.6.142 Considering the above information, the proposed works are unlikely to
impact the ability of the catchment to meet the WFD objectives.
Summary
13.6.143 Table 13.23 summarises potentially significant effects to the water
environment within the Aylesbury Vale: Aylesbury sub-section during
operation.
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Table 13.23 Aylesbury Vale: Claydon/Quainton Sub-section: Summary of Potential Significant Effects during Operation

Receptor

Sensitivity

Potential Impact

Magnitude of Impact

Significance of
effect

Existing
floodplain
associated
with tributaries
of Fleet
Marston Brook

High

Increased risk of flooding associated with widening of
embankments

Medium Adverse

Moderate Adverse

Existing
floodplain
associated
with Fleet
Marston Brook

High

Increased risk of flooding associated with widening of
embankments

High Adverse

Large Adverse

Existing
floodplain
associated
with the River
Thame

Very High

Increased risk of flooding associated with widening of
embankments

High Adverse

Very Large Adverse

Lower
Blackgrove
Farm

High

Increased risk of flooding associated with
construction of new overbridge and realignment of
ditch

High Adverse

Large Adverse

Increased risk of flooding associated with widening of
embankments

Medium Adverse

Moderate Adverse

Increased risk of flooding associated with realignment
of ditch to facilitate widening of embankments

Medium Adverse

Moderate Adverse

Fleet Marston
Farm and Fleet
Marston
Cottages

High
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Receptor

Sensitivity

Potential Impact

Magnitude of Impact

Significance of
effect

Rectory
Cottage,
Wayside Farm
and Berryfields
Farm

High

Increased risk of flooding associated with widening of
embankments

High Adverse

Large Adverse

People and
property close
to the River
Thame
floodplain in
Aylesbury

High

Increased risk of flooding associated with widening of
embankments

High Adverse

Large Adverse

People and
property close
to Bear Brook
in Aylesbury

Very High

Increased risk of flooding associated with works to
the existing railway bridge over Bear Brook

Medium Adverse

Large Adverse

People and
property close
to California
Brook

Very High

Increased risk of flooding associated with
replacement of railway bridge over California Brook

High Adverse

Very Large Adverse
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Milton Keynes Council Sub-section
Pollutants contained within surface water runoff
13.6.144 No significant effects are predicted that would increase the risk of
pollutants discharged to the surface water or groundwater environment.
Increased flood risk caused by the location of the Project
13.6.145 The location of required widening of the Project embankments was
uncertain at the time of assessment. A preliminary assessment of the
Project indicated that widening is likely to be required between Selbourne
Avenue and Wordsworth Drive in Bletchley. This area is indicated to be at
risk of flooding from surface water but removal of this area could increase
flood risk to the adjacent residential area.
Increased flood risk as a result of increased surface water runoff
13.6.146 The works are not predicted to generate an increase in surface water
runoff that would pose increased risk to the Project or people, property or
infrastructure elsewhere.
Increased flood risk associated with works to surface water features
13.6.147 The proposed replacement of the level crossing near to Woodleys Farm
will require the realignment of an existing ditch (Reference TN500)
however this is not expected to result in a notable increase in flood risk.
No other works to surface water features are proposed.
Impacts to the ability of the catchment to meet the objectives of the Water
Framework Directive
13.6.148 Proposed works that may impact ability of the catchment to meet the
objectives of the WFD include extensions to the already existed culverts.
The existing capacity of these features will be maintained. No new
obstructions will be introduced in the watercourses channels. Considering
this information, the proposed works are unlikely to have an adverse
impact on flood conveyance, hydromorphology and flood risk within the
catchments associated with these watercourses.
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13.6.149 Consultation with the Project ecologists confirmed that construction of an
extension to already existing culverts is unlikely to have an adverse
impact on habitats associated with these watercourses in scale of the
entire catchment.
13.6.150 Considering the above information, the proposed works are unlikely to
impact the ability of the catchment to meet the WFD objectives.
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Table 13.24 Milton Keynes Council Sub-section: Summary of Potential Significant Effects during Operation

Receptor

Sensitivity

Potential Impact

Magnitude of Impact

Significance of effect

People and
properties in
the vicinity of
Selbourne Ave
to Wordsworth
Drive

Very High

Increased risk of flooding associated with
widening of embankments in an area at surface
water flood risk

Low Adverse

Moderate Adverse
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Central Bedfordshire Council Sub-section
Pollutants contained within surface water runoff
13.6.151 No significant effects are predicted that would increase the risk of
pollutants discharged to the surface water or groundwater environment.
Increased flood risk caused by the location of the Project
13.6.152 The proposed replacement of the existing level crossing with a new
overbridge at Marston Road, east of Lidlington Station, is located within
an area identified to be at risk of surface water flooding, although this is
more likely to be associated with the adjacent watercourse (Reference
TN548).

Mitigation is likely to comprise the provision of appropriate

floodplain compensation but at the time of assessment the details of the
proposed mitigation were unconfirmed and a precautionary approach has
therefore been adopted.
Increased flood risk as a result of increased surface water runoff
13.6.153 The works are not predicted to generate an increase in surface water
runoff that would pose increased risk to the Project or people, property or
infrastructure elsewhere.
Increased flood risk associated with works to surface water features
13.6.154 The proposed replacement of the exiting level crossing at Marston Road,
east of Lidlington Station, will require the realignment of the adjacent
minor watercourse (Reference TN549).

Whilst it is likely that the

realigned watercourse can be designed to maintain existing channel
capacity, the design of the new channel has not yet been finalised and, as
such, consideration has been given to the potential risk of an inadequately
sized channel that could potentially increase flood risk to adjacent land.
Impacts to the ability of the catchment to meet the objectives of the Water
Framework Directive
13.6.155 Proposed works that may impact ability of the catchment to meet the
objectives of the WFD include extensions to the already existed culverts
and realignment of a tributary of Elstow Brook. The existing capacity of
these features will be maintained. No new obstructions will be introduced
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in the watercourses channels. Considering this information, the proposed
works are unlikely to have an adverse impact on flood conveyance,
hydromorphology and flood risk within the catchments associated with
these watercourses.
13.6.156 Consultation with the Project ecologists confirmed that construction of an
extension to already existing culverts and realignment of a watercourse of
low ecological value are unlikely to have an adverse impact on habitats
associated with these watercourses in scale of the entire catchment.
13.6.157 Considering the above information, the proposed works are unlikely to
impact the ability of the catchment to meet the WFD objectives.
Summary
13.6.158 Table 13.25 summarises potentially significant effects to the water
environment within the Central Bedfordshire Council sub-section during
operation.
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Table 13.25 Central Bedfordshire Council Sub-section: Summary of Potential Significant Effects during Operation

Receptor

Sensitivity

Potential Impact

Magnitude of
Impact

Significance of
effect

Floodplain
associated
with minor
watercourse
(TN548)

High

Loss of floodplain in proximity of Marston Road, east of
Lidlington Station, associated with construction of new
overbridge

High Adverse

Large Adverse

Increased flood risk associated with loss of floodplain
in proximity of Marston Road, east of Lidlington Station,
associated with construction of new overbridge

High Adverse

Large Adverse

Increased flood risk associated with realignment of
minor watercourse to facilitate replacement of level
crossing with overbridge

Medium Adverse

Moderate Adverse

People and
properties in
the vicinity of
minor
watercourse
(TN548)

High
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Bedford Borough Council Sub-section
Pollutants contained within surface water runoff
13.6.159 No significant effects are predicted that would increase the risk of
pollutants discharged to the surface water or groundwater environment.
Increased flood risk caused by the location of the Project
13.6.160 The proposed replacement of the existing level crossing at Manor Road,
next to Kempston Hardwick Station, with a new overbridge is located
within an area identified to be at risk of flooding associated with Elstow
Brook (Reference TN574). Mitigation is likely to comprise the provision of
appropriate floodplain compensation but at the time of assessment the
details of the proposed mitigation were unconfirmed and a precautionary
approach has therefore been adopted.
Increased flood risk as a result of increased surface water runoff
13.6.161 The works are not predicted to generate an increase in surface water
runoff that would pose increased risk to the Project or people, property or
infrastructure elsewhere.
Increased flood risk associated with works to surface water features
13.6.162 No works are proposed to adjacent surface water features that would
increase flood risk to people, property and infrastructure elsewhere.
Impacts to the ability of the catchment to meet the objectives of the Water
Framework Directive
13.6.163 Proposed works that may impact ability of the catchment to meet the
objectives of the WFD include extensions to the already existed culverts.
The existing capacity of these features will be maintained. No new
obstructions will be introduced in the watercourses channels. Considering
this information, the proposed works are unlikely to have an adverse
impact on flood conveyance, hydromorphology and flood risk within the
catchments associated with these watercourses.
13.6.164 Consultation with the Project ecologists confirmed that construction of an
extension to already existing culverts is unlikely to have an adverse
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impact on habitats associated with these watercourses in scale of the
entire catchment.
13.6.165 Considering the above information, the proposed works are unlikely to
impact the ability of the catchment to meet the WFD objectives.
Summary
13.6.166 Table 13.26 summarises potentially significant effects to the water
environment within the Bedford Borough Council sub-section during
operation.
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Table 13.26 Bedford Borough Council Sub-section: Summary of Potential Significant Effects during Operation

Receptor

Sensitivity

Potential Impact

Magnitude of
Impact

Significance of effect

Floodplain of
Elstow Brook
(TN574)

Medium

Loss of floodplain storage associated with
replacement of existing level crossing at Manor
Road with new overbridge

High Adverse

Moderate Adverse

Medium

Increased risk of flooding associated with
replacement of existing level crossing at Manor
Road with new overbridge located within floodplain
of Elstow Brook

High Adverse

Moderate Adverse

People and
properties
close to Elstow
Brook (TN574)
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Wycombe District Council Sub-section
13.6.167 No significant effects associated with pollutants contained within surface
water runoff, increased flood risk caused by the location of the Project, or
works to surface water features, or the ability of the catchment to meet the
objectives of the WFD are predicted for proposed works within the
Wycombe District Council sub-section during operation.
13.7

Mitigation
Construction Phase

13.7.1

Proposed mitigation measures for the impacts that have been identified
through the course of this assessment are summarised within the impact
assessment

tables

in

Appendix

13.1.

A

summary

of

these

recommendations is provided below.
13.7.2

A Draft Code of Construction Practice (CoCP) is included in the Draft ES.
. It sets out how construction activities will be undertaken in accordance
with best practice guidance such as CIRIA C532 ‘Control of Water
Pollution from Construction Sites’.

13.7.3

The CoCP contains controls for on-site staff that will inform them of the
way that they should work on site to reduce the risk of polluting the
surrounding environment. It will include instructions on dealing with certain
situations such as general good site practice, adverse weather conditions,
environmental incidents and complaints.

13.7.4

In summary, measures included in the CoCP for managing risks to the
water environment includes:


Management of water that collects on site or within excavations;



Management of polluting substances used during repair works
proposed to the existing bridges over watercourses;



Management of polluting substances during works in close proximity to
watercourses;



Procedures in case of accidental leakages or spillages of
hydrocarbons and oils, or accidental release of hazardous substances
during construction works; and

Volume 2 Chapter 13 Page 129

The Network Rail (East West Rail Western Section Phase 2) Order
Draft Environmental Statement


13.7.5

Management of polluting substances that are being brought on site
and used as part of the construction process.

The mitigation strategies implemented will be reviewed regularly to best
suit the practices currently being undertaken on site.

13.7.6

For construction compounds and areas of the proposed works located
within areas deemed to be at risk of fluvial and surface water flooding, the
Alliance shall prepare and implement a Flood Emergency Response Plan
(FERP) during the construction phase.

The FERP will include, where

relevant, arrangements to evacuate the area at flood risk, make safe any
static plant, and move any mobile plant. The Alliance will monitor flood
warning posted by the EA or register for early warning notices where
applicable.
13.7.7

Construction workers will be made aware of risks associated with excess
surface water caused by overland flows and standing water - for example
risks to deep excavations and damage to plant.
Operational Phase

13.7.8

Proposed mitigation measures for the impacts that have been identified
through the course of this assessment are summarised within the impact
assessment tables in Appendix 13.1.

A summary of these mitigation

measures is provided below, noting that a detailed summary of measures
to address flood risk impacts is provided in Appendix 13.11.
13.7.9

The vast majority of potential adverse impacts on the water environment
will be mitigated through appropriate design of the Project. The general
mitigation principles in terms of the water environment that have
incorporated into the Project are as follows:


Avoid locating new features and structures within the existing
floodplain. If construction in the existing floodplain is unavoidable,
compensation of lost flood storage capacity on level for level basis will
be provided. The compensation storage will be located in close
proximity to the lost floodplain and out of the extent of the existing
floodplain;



Design footbridges that are required to be located within the existing
floodplain as light, open structures with a small footprint to minimise
obstruction to flows during flood events;
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Design new watercourse crossings to have appropriate capacity so as
to not increase flood risk to the Project or people and property
elsewhere;



Retain the capacity of existing culverts and bridge openings so as to
not increase the risk of flooding in the area or elsewhere;



Avoid the diversion or culverting of watercourses. If this is
unavoidable, consult with the EA and appropriate LLFA prior detailed
design to agree the required design principles and mitigation
requirements. At minimum maintain channel capacity and minimise
the length of any new culverts;



Provide appropriate drainage systems in areas identified as being
susceptible to flooding from surface water, and ensure that any ground
reprofiling does not increase the risk of flooding to vulnerable areas;



Surface water runoff from new overbridges that replace existing level
crossings or existing structures will be drained to the existing surface
water drainage system;



Surface water runoff from new stations, platforms, extensions to
existing platforms, car parks, sidings or other potentially polluting
areas will be drained via appropriate pollution prevention measures
before discharge to the receiving water environment;



Surface water runoff from new impermeable surfaces (where this is not
a new overbridge replacing an existing level crossings or existing
structure) will be drained via appropriate attenuation measures to limit
runoff to rates that will not pose notable increased flood risk to the
Project or people and property elsewhere; and



Surface water that drains from track areas where this is not from
station or sidings locations will percolate through the gravel track
ballast to provide natural treatment prior to overland flow to an
adjacent surface water feature or infiltration to ground as per the
current situation.

Flood Plain Compensation
13.7.10

A series of flood plain compensation areas are also proposed, as shown
on the Mitigation Figures, included as part of the Draft ES. These areas
provide level for level compensation for flood plain lost as a result of the
Project. Preparation of these areas will include land lowering and
provision of scrapes, adjacent to the affected flood plain.

13.7.11

The areas identified on the Draft ES are indicative and have been
identified for the purposes of consultation. The final ES will include the
final compensation areas selected, following consultation and further
environmental assessment of the provision of these areas. This will
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include consideration of

the environmental impact of the flood

compensation areas, on topics such as archaeology, ecology, land use
and agriculture.
13.8

Residual Effects

13.8.1

With all the mitigation measures, described in previous paragraphs, being
implemented, no significant residual effects are envisaged.
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