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Executive summary
The Flood Risk Assessment (FRA) was submitted as an appendix of the
Environmental Statement in support of the Development Consent Order (DCO)
application submitted in December 2014. This update of the FRA consolidates
responses to comments received from the Environment Agency and others during
the DCO examination process.
The FRA has been undertaken in accordance with Highways England’s Design
Manual for Roads and Bridges Volume 11, Section 3, Part 10, HD 45/09 – Road
Drainage and the Water Environment (DMRB HD 45/09) (Highways Agency et al.,
2009), the National Planning Policy Framework and Highways England’s Draft
National Policy Statement for National Networks (Department for Transport, 2013) to
assess the potential impact of the A14 Cambridge to Huntingdon improvement
scheme on existing levels of flood risk and to identify and develop mitigation
measures as required.
The scheme stretches from Alconbury (NGR: TL 1890 7520) in the north-west to
Cambridge (NGR: TL 4697 6211) in the south-east, crossing the local authorities of
Huntingdonshire District Council, South Cambridgeshire District Council,
Cambridgeshire County Council and Cambridge City Council.
Responsibilities for watercourses along the scheme are split between the
Environment Agency, Internal Drainage Boards, local authorities and riparian
landowners. The scheme would cross the navigable river Great Ouse at Offord
Cluny, south of Huntingdon, via a new viaduct. The West Brook would also be
crossed via a new bridge. The remaining watercourses would be conveyed under
the proposed road by new culverts and, where required, existing culverts would be
extended to accommodate carriageway widening.
Existing flood risk from all sources has been assessed. The Environment Agency
has identified a number of locations that have experienced flooding in the vicinity of
the scheme. The scheme passes through a number of areas in Flood Zone 3.
Hydraulic modelling has been used where available to determine existing flood levels
and to test the impact of the scheme. Where the potential impact upon water levels
is greater than negligible for the 1% (1 in 100) annual exceedance probability (AEP)
event, mitigation is proposed which aims to achieve a neutral impact upon flood
levels. Where required, level-for-level floodplain compensation storage is proposed
as mitigation and has been located as close as practicable to the area of loss.
Where hydraulic models were not available to assess the potential impact of the
scheme, loss of floodplain has been mitigated by the provision of level-for-level
floodplain compensation storage. The designed storage would provide floodplain
compensation up to the 1% (1 in 100) AEP plus an allowance for climate change
flood level.
To ensure no deleterious impact on existing flood risk, additional runoff from the new
impermeable highway areas would drain to attenuation ponds sized to retain the 1%
(1 in 100) AEP runoff volume plus an allowance for climate change. Outflow from
the ponds would be limited to greenfield rates.
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There are three watercourses where proposed mitigation would account for the loss
of floodplain but might not fully compensate for the increase in peak water level as
follows:


Ellington Brook;



river Great Ouse; and



Beck Brook

This FRA presents the worst-case effect on flood risk for these watercourses for the
1% (1 in 100) AEP event as specified by the DMRB assessment.
On three further watercourses:


Cock Brook;



West Brook; and



Utton’s Drove Drain

Hydraulic modelling predicts a worse than negligible impact upon flood risk which the
scheme does not fully mitigate for. However the increase to flood risk is limited to
land to be permanently acquired by Highways England for the scheme.
Further work would be undertaken in future design stages to determine if mitigation
for pre-existing flood risk could be incorporated into the scheme. This would
potentially reduce flood risk in Brampton, Fenstanton and Girton.
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1

Introduction

1.1

Background

1.1.1

This Flood Risk Assessment (FRA) has been undertaken to assess the
potential impact of the A14 Cambridge to Huntingdon improvement scheme
(hereafter referred to as ‘the scheme’) to existing levels of flood risk and to
identify and develop mitigation measures as required.

1.1.2

The FRA has been undertaken in accordance with the Design Manual for
Roads and Bridges Volume 11, Section 3, Part 10, HD 45/09 – Road
Drainage and the Water Environment (DMRB HD 45/09) (Highways Agency
et al., 2009), the National Planning Policy Framework (NPPF) (Department
for Communities and Local Government (DCLG), 2012a) and the Draft
National Policy Statement for National Networks (Department for Transport,
2013).

1.1.3

This FRA is a technical appendix to the Environmental Statement (ES) for
the scheme and as such should be read in conjunction with that document,
specifically Chapter 1: Introduction, Chapter 2: Location and Context and
Chapter 3: Description of the scheme on the existing and proposed
development, and Chapter 17: Road Drainage and the Water Environment,
providing a summary of this FRA.

1.1.4

A FRA for the predecessor of the current scheme was developed and
accepted by the Environment Agency in 2009 (Ellington to Fen Ditton
Phase 1a A14 Flood Risk Assessment (2009 FRA) (Highways Agency,
2009a). The details of the scheme have changed slightly since then
although the overall objectives and design remain largely unchanged. This
FRA seeks to cover the scheme as it now stands and to ensure compliance
with the NPPF (which replaced PPS25 in 2012) and DMRB HD 45/09
(Highways Agency et al, 2009). The principles agreed for the 2009 FRA
have been re-adopted as appropriate and agreed with the Environment
Agency in correspondence (email from M Symons to C Brindley 21 January
2014 providing the proposed design criteria, and letter from C Brindley to M
Symons 26 February 2014). Refer to Annex A for copies of this
correspondence.

1.1.5

This FRA was originally based upon the scheme submitted for the DCO in
December 2014. This updated FRA reflects design changes undertaken
during the examination period. It is anticipated that there will be further
refinement of the assessment of flood risk impact within the envelope of the
assessment in this FRA at the detailed design stage, consequently further
consultation could be required in relation to flood risk as recorded in a
Statement of Common Ground between Highways England and the
Environment Agency.

1.2

Scheme objectives

1.2.1

The National Policy Statement for National Networks (NPS) (Department
for Transport, 2014) states that the Government’s policy is to deliver
improvements in capacity and connectivity on the national network to
support economic growth and improve quality of life. The specific
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objectives for this scheme are included in Chapter 1 of the ES. This FRA
meets the requirements of the NPS.
1.3

Project programme

1.3.1

The details of the scheme programme are included in Chapter 1 of the ES.
In summary Highways England submitted an application for a Development
Consent Order to the Secretary of State in December 2014. The
programme aims to open the scheme to traffic in 2019/20.

1.4

Existing A14 route

1.4.1

Details of the existing A14 route are included in Chapter 2 and Chapter 3 of
the ES.

1.5

Proposed A14 route

1.5.1

A full description and details of the scheme are included in Chapter 3 of the
ES. Refer to Figure 1.1 for a location plan and Figure 17.2 (also in Annex
B) for a more detailed location plan. Box 1.1 provides an overview of the
scheme route.

Box 1.1: Scheme location overview

±

NB: Background provided by OpenStreetMap (© OpenStreetMap contributors)

1.5.2

The scheme comprises:


widening of the A1 between Brampton and Alconbury over a length
of approximately 5.6km (3½ miles) from the existing two lane dual
carriageway to a three lane dual carriageway. Between Alconbury
and Brampton Hut this would generally be achieved by widening on
the east side of the existing road; between Brampton and Brampton
Hut a new road would be constructed to the west of the existing A1
which would become the new A1. This would enable the existing
carriageway over this length to form part of the new A14 Huntingdon
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southern bypass. A local access road approximately 2.5km (1.6
miles) would link the Ellington Junction with Woolley road;

1.5.3



a new Huntingdon southern bypass of approximately 20km (12½
miles) in length, which would provide a two lane dual carriageway
between Ellington and the A1 at Brampton and a three lane dual
carriageway between Brampton and Swavesey. The new bypass
would cross over the river Great Ouse and the East Coast mainline
railway. It would include junctions with the A1 at Brampton and with
the A1198 at Godmanchester;



downgrading the existing A14 trunk road (de-trunking to county road
status) over approximately 21km (13 miles) between Brampton Hut
and Swavesey, as well as between Alconbury and Spittals
interchange;



Huntingdon town centre improvements, to include the closure and
demolition of the A14 viaduct over the East Coast mainline railway
and Brampton Road in Huntingdon. A new link road would be
constructed to improve accessibility into Huntingdon from the south
and east by connecting the old A14 directly with Huntingdon ring
road near the bus station and by constructing a new link road from
Brampton Road to connect with the A14 to the west. As such, a
through route for light vehicles would be maintained;



widening of the existing A14 over approximately 7.9km (5 miles) to
provide three lanes in each direction between Swavesey and Bar
Hill and four lanes in each direction between Bar Hill and Girton;



widening of a 2.5km (1½ mile) section of the Cambridge northern
bypass between Histon and Milton;



improvement of existing A14 junctions at Swavesey, Bar Hill and
Girton; to improve the capacity of the road, ensure compatibility with
adjacent proposed developments such as Northstowe and provide
improved connections for non-motorised users; and



a new local access road following the route of the A14 over a
distance of approximately 8km (5 miles), including construction of a
dual carriageway link between the existing A14 near Fen Drayton
and Swavesey junction and
a single carriageway between
Swavesey and Girton. The road would provide a route for local
traffic between Cambridge and Huntingdon as well as providing
access to properties and businesses along the corridor.

The three key changes to the scheme which formed the basis of the 2009
FRA are the widening of the A1 north of the A14 interchange from
Brampton to Alconbury, the removal of the originally proposed changes to
the Cambridge northern bypass between Girton and Histon (this second
amendment is being progressed by Highways England under a separate
project) and thirdly the scheme now ends at Histon and no longer extends
to the river Cam.
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1.6

Flood risk legislation and policy context

1.6.1

This section is intended to provide a brief summary of the assessment of
flood risk to be conducted for the scheme and places it within the context of
the flood risk legislation within England and Wales.
Legislation

1.6.2

The following legislation applies to development and flood risk in England:


Water Resources Act (1991): Consolidation of previous legislation
including water resource management, water quality standards and
empowering the Environment Agency to regulate and manage
works affecting designated Main Rivers and create Byelaws;



Land Drainage Act (1991): Empowering Drainage Authorities to
regulate works to ordinary watercourses (non-main rivers);



Environment Act (1995): Creating a number of new agencies
(including the Environment Agency) and setting new standards for
environmental management;



Water Act (2003): extending the provisions of the Water Resources
Act (1991) and the Environment Act (1995) for abstractions and
discharges, water conservation and pollution control;



Water Environment (Water Framework Directive) (England and
Wales) Regulations (2003): Focussing sustainable management
and protection of freshwater resources; and



Flood and Water Management Act (2010): Designating Lead Local
Authorities and empowering them to identify and manage flood risks
from surface water runoff, groundwater and ordinary watercourses.

Drainage authorities
1.6.3

Due to the length of the scheme and the nature of the area, there is
interaction between a number of watercourses, involving multiple Drainage
Authorities through the legislation previously mentioned. These include the
following:


Environment Agency;



Alconbury and Ellington Internal Drainage Board (part of Bedford
Group of Internal Drainage Boards);



Swavesey Internal Drainage Board;



Huntingdonshire District Council;



South Cambridgeshire District Council;



Cambridge City Council; and



Cambridgeshire County Council (as Lead Local Flood Authority).
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There is also a navigation authority involved:


Environment Agency for the river Great Ouse.

1.6.5

The other watercourses are not legally designated as navigational channels
and there are no canals located within the study area.

1.7

England’s current planning policy

1.7.1

DMRB HD 45/09 (Highways Agency et al, 2009) also references Planning
Policy Statement 25: Development and Flood Risk (PPS25) as the
Government guidance for flood risk in England. PPS25 was superseded by
the NPPF in March 2012. The NPPF sets strict tests to protect people and
property from flooding which all local planning authorities are expected to
follow. Where these tests are not met, national policy is clear that new
development should not be allowed. The main steps are designed to
ensure that if there are better sites in terms of flood risk, or a proposed
development cannot be made safe, it should not be permitted. While
superseding PPS23 (which addressed pollution control) and PPS25, the
content in the NPPF incorporates the aims and objectives of those
documents.
The Sequential Test

1.7.2

The NPPF includes the Sequential Test, aiming to ensure that new
development be steered away from the area of highest flood risk: Flood
Zone 3 progressing towards the lowest designation: Flood Zone 1. The
Sequential Test takes into account the vulnerability to flooding of the
development and stipulates what is appropriate in each flood risk zone.
Table 2 of the Planning Practice Guidance (PPG) (DCLG, 2012b) classifies
the vulnerability to flooding of types of development and Table 3 of the
PPG (DCLG, 2012b) classifies whether the development is appropriate for
each Flood Zone or whether the Exception Test needs to be applied for the
development to progress.

1.7.3

The Sequential Test has been applied to the scheme, refer to Section 25.2.
The Exception Test

1.7.4

If a development is proposed that is not ‘appropriate’ as defined in Table 3
of the PPG (DCLG, 2012b), the Exception Test is a method to demonstrate
and help ensure that flood risk to people and property would be managed
satisfactorily, whilst allowing certain types of necessary development to
progress ahead in situations where suitable sites at lower risk of flooding
are not available.
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Both of the following elements need to be achieved for the Exception Test
to be passed:


it must be demonstrated that the development provides wider
sustainability benefits to the community that outweigh flood risk,
informed by a Strategic Flood Risk Assessment where one has
been prepared; and



a site-specific flood risk assessment must demonstrate that the
development would be safe for its lifetime taking account of the
vulnerability of its users, without increasing flood risk elsewhere,
and, where possible, reducing flood risk overall. [NB: whilst a
design-life for the scheme has been taken to be 100 years, the
design life of a drainage asset is 60 years].

1.7.6

The purpose of this FRA is to demonstrate compliance with the second
bullet point above. The first bullet point has been addressed in the
planning/Highways Act application and in Chapter 4 of the ES. The
Exception Test has been applied to the scheme; please refer to Section
25.4.

1.8

Highways England policy

1.8.1

The scheme has been developed in accordance with the Highways
England Design Manual for Roads and Bridges (DMRB). The primary
DMRB guidance in relation to new roads and the assessment of flood risk
is DMRB HD 45/09 – Road Drainage and the Water Environment. The
document addresses four principal areas:

1.8.2

1.8.3



effects of routine runoff on surface waters;



effects of routine runoff on groundwater;



pollution impacts from spillages; and



assessing flood impacts.

The overarching aim of the guidance is to ensure transport infrastructure in
the functional floodplain is designed and constructed to:


remain operational and safe for users in times of flood;



result in no net loss of floodplain storage;



not impede water flows; and



not increase flood risk elsewhere.

DMRB HD 45/09 requires that impacts of the scheme on flood risk are
assessed in three stages as follows:


the importance of the flood risk;



the magnitude of the impact; and



the potential significance of the impact.
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1.8.4

The criteria for assessing the three stages are summarised in Table 1.1 to
Table 1.4. The result of the DMRB assessment (Section 26) determines
where mitigation measures are required to ensure no deleterious impact
upon existing levels of flood risk for floods with annual exceedance
probabilities (AEP) up to 1% (1 in 100). Mitigation is required if the final
outcome is worse than neutral (Table 1.4).

1.8.5

An assessment of the level of flood risk has been undertaken to derive the
importance of water environment attributes within each catchment, in
accordance with Table 1.1.

Table 1.1: Estimating the importance of water environment attributes (DMRB
HD 45/09 Table A4.3)
Importance

Criteria

Typical examples

Very High

Attribute has a high quality

Floodplain or defence protecting more than
100 residential properties from flooding

and rarity on regional or
national scale
High

Floodplain or defence protecting between 1
and 100 residential properties or more than 10
industrial premises from flooding

Attribute has a high quality
and rarity on local scale

Medium

Floodplain or defence protecting 10 or fewer
industrial properties from flooding

Attribute has a medium
quality and rarity on local
scale

Low

Floodplain with limited constraints and a low
probability of flooding of residential and
industrial properties

Attribute has a low quality
and rarity on local scale

1.8.6

To ascertain the magnitude of flood risk impacts of the scheme detailed
hydraulic modelling of selected watercourses has been undertaken to
obtain the existing and with scheme peak water levels. The outputs of the
hydraulic modelling have been used to classify the potential impact that the
scheme could have on flood risk in accordance with Table 1.2.

1.8.7

Where hydraulic models were not available predicted flood levels have
been developed based on levels provided by the Environment Agency. An
assessment has been made of the magnitude of scheme impact via the
measurement of loss of floodplain as a result of the scheme.
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Table 1.2: Estimating the magnitude of flood risk impacts (DMRB HD 45/09
Table A4.4)
Importance

Criteria

Typical examples

Major
Adverse

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

Increase in peak flood level (1% annual
probability) >100mm

Moderate
Adverse

Results in effect on integrity of
attribute, or loss of part of
attribute

Increase in peak flood level (1% annual
probability) >50mm and ≤ 100mm

Minor
Adverse

Results in some measurable
change in attributes quality or
vulnerability

Increase in peak flood level (1% annual
probability) >10mm and ≤ 50mm

Negligible

Results in effect on attribute, but
of insufficient magnitude to
affect the use or integrity

Negligible change in peak flood level (1%
annual probability) between -10mm and
+10mm

Minor
Beneficial

Results in some beneficial effect
on attribute or a reduced risk of
negative effect occurring

Reduction in peak flood level (1% annual
probability) >10mm and ≤ 50mm

Moderate
Beneficial

Results in moderate
improvement of attribute quality

Reduction in peak flood level (1% annual
probability) >50mm and ≤ 100mm

Major
Beneficial

Results in major improvement of
attribute quality

Reduction in peak flood level (1% annual
probability) >100mm

1.8.8

Where the significance of the potential effect of the scheme is determined
to be worse than neutral (Table 1.3) mitigation measures are included to
ensure no deleterious impact upon existing levels of flood risk up to the 1%
(1 in 100) AEP flood event to achieve an overall assessment score of
neutral as defined in Table 1.4.

Table 1.3: Estimating the significance of potential effects (DMRB HD 45/09
Table A4.5)
Importance of
attribute

Magnitude of impact
Major

Moderate

Minor

Negligible

Very High

Very Large

Large / Very Large

Moderate / Large

Neutral

High

Large / Very Large

Moderate / Large

Slight / Moderate

Neutral

Medium

Large

Moderate

Slight

Neutral

Low

Slight / Moderate

Slight

Neutral

Neutral
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Table 1.4: Qualifying conditions for overall assessment score (DMRB HD 45/09
Table A4.6)
Effect

Description

Very Large
Adverse

Where the proposal would result in degradation of the water environment through
very significant adverse impacts on at least one water attribute. More than one
attribute could be affected by a single project and each should be assessed and
reported separately. For example: An increase in peak flood levels (1% annual
probability) >100mm increasing the risk of flooding to >100 residential properties

Large
Adverse

Where the proposal would result in a degradation of the water environment due
to a predicted highly significant adverse impact on a water attribute. More than
one attribute could be affected by a single project and each should be assessed
and reported separately. For example: An increase in peak flood levels (1%
annual probability) >50mm increasing the risk of flooding to >100 residential
properties OR an increase of >100mm increasing the risk of flooding to 1-100
residential properties

Moderate
Adverse

Where the proposal could result in the degradation of the water environment due
to a predicted moderate adverse impact on at least one attribute. More than one
attribute could be affected by a single project and each should be assessed and
reported separately. For example: An increase in peak flood level (1% annual
probability) >10mm resulting in an increased risk of flooding to >100 residential
properties OR an increase of >50mm resulting in an increased risk of flooding to
1-100 residential properties

Slight
Adverse

Where the proposal could result in a degradation of the water environment as a
consequence of a predicted slight impact on one or more attributes. More than
one attribute could be affected by a single project and each should be assessed
and reported separately. For example: An increase in peak flood level (1%
annual probability) >10mm resulting in an increased risk of flooding to fewer than
10 industrial properties

Neutral

Where the net impact of the proposals is neutral due to no appreciable effect,
either positive or negative, on the identified attribute. More than one attribute
could be affected by a single project and each should be assessed and reported
separately. For example: Negligible change in peak flood (1% annual probability)
<+/- 10mm

Slight
Beneficial

All other situations where the proposal provides an opportunity to enhance the
water environment or provide an improved level of protection to an attribute.
More than one attribute could be affected by a single project and each should be
assessed and reported separately. For example: A reduction in peak flood level
(1% annual probability) >10mm resulting in a reduced risk of flooding to 1-100
residential properties

Moderate
Beneficial

Where the proposal provides an opportunity to enhance the water environment
due to a moderate improvement for an attribute. More than one attribute could
be affected by a single project and each should be assessed and reported
separately. For example: A reduction in peak flood level (1% annual probability)
>10mm resulting in a reduced risk of flooding to >100 residential properties OR a
reduction of >50mm resulting in a reduced risk of flooding to 1-100 residential
properties
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Effect

Description

Large
Beneficial

It is extremely unlikely that any proposal incorporating the construction of a new
or improved trunk road would fit into this category. However, proposals could
have a large positive impact due to ‘very’ or ‘highly’ significant improvement to a
water attribute(s), with insignificant adverse impacts on other water attributes.
More than one attribute could be affected by a single project and each should be
assessed and reported separately. For example: A reduction in peak flood levels
(1% annual probability) >50mm reducing the risk of flooding to >100 residential
properties OR a reduction of >100mm resulting in a reduced risk of flooding to 1100 residential properties

1.8.9

The classifications based on Tables 1.1 to 1.4 have been assumed to be
the worst-case for each watercourse for the 1% (1 in 100) AEP event.

1.8.10

In this assessment, for the purposes of the EIA Directive (2014/52/EU)
(European Union, 2014), an effect is considered to be significant if it is
moderate or greater.

1.8.11

The scheme detailed design would be in accordance with DMRB standards
other than HD 45/09 for the surface water design, including:


HA 78/96: Design of Outfalls for Surface Water Channels;



HA 39/98: Edge of Pavement Details;



HA 103/06: Vegetated Drainage Systems for Highway Runoff;



HA 106/04: Drainage of Runoff from Natural Catchments;



TA 80/99: Surface Drainage of Wide Carriageways;



HD 33/06: Surface and Sub-surface Drainage Systems for
Highways;



HA 102/00: Spacing of Road Gullies;



HA 105/04: Sumpless Gullies;



HA 79/97: Edge of Pavement Details for Porous Asphalt Surface
Courses;



HA 37/97: Hydraulic Design of Road-Edge Surface Water Channels;



HA 41/90: A Permeameter for Road Drainage Layers;



HA 83/99: Safety Aspects of Road Edge Drainage Features;



HA 40/01: Determination of Pipe and Bedding Combinations for
Drainage Works;



HA 104/09: Chamber Tops and Gully Tops for Road Drainage and
Services: Installation and Maintenance;



HA 113/05: Combined Channel and Pipe System for Surface Water
Drainage;



HA 107/04: Design of Outfall and Culvert Details; and



HA 119/06: Grassed Surface Water Channels for Highway Runoff.
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Other guidance
1.8.12

In addition to the DMRB (which takes precedence) there are a number of
other key sources of information that have been used to guide the design:


Report C697 ‘The SuDS Manual’ (CIRIA, 2007);



Trash and Security Screen Guide (Environment Agency, 2009); and



Report No. 124 Flood Estimation for Small Catchments (for
greenfield Runoff Rates) (IOH124) (Institute of Hydrology, 1994).

Climate change
1.8.13

The Department for Transport (2014)1 “National Policy Statement for
National Networks” sets the context for the provision of climate change
adaptation measures for this project. Sections 4.36 to 4.47 are specific to
the climate change projections to be adopted. UK Climate Projections 09
(UKCP09) provides projections of variations to key meteorological
parameters as a result of climate change in the UK including annual, winter
and summer mean precipitation. However UKCP09 does not provide uplift
factors to be applied to such elements as extreme storm event rainfall nor
river flows when making allowance for the impact of climate change in a
design. The Environment Agency publishes guidance on the uplift factors to
be applied to incorporate the potential impact of climate change to schemes
for planning applications in England and Wales which are based on the
underlying research of UKCP09.

1.8.14

In accordance with Environment Agency guidance to support the NPPF
(2012) based on the output of the UKCP09, peak 1% (1 in 100) AEP flows
in the fluvial models have been increased by 20% to accommodate
uncertainty of the impact of climate change. Rainfall intensities for the
drainage design have been increased by 20% for the 1% (1 in 100) AEP
event assuming a design life of 60 years from the year 2020 for drainage
assets. In the event that the life of the drainage assets exceeds the year
2085 then further consultations with the Environment Agency and
Cambridgeshire County Council (as the Lead Local Flood Authority) will be
undertaken and a 30% increase in the 1% (1 in 100) AEP event allowance
for climate change would be required for drainage asset design. This
approach has been agreed with the Environment Agency through the
Design Input Statement as documented in a Statement of Common Ground
between Highways England and the Environment Agency.

1

Department for Transport, Dec 2014. National Policy Statement for National Networks. The Stationary Office,
London.
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2

Site description

2.1

Location

2.1.1

Figure 1.1 in Volume 2 of the ES is a detailed location plan of the scheme,
and Figure 3.1 in Volume 2 of the ES shows details of the construction
strategy.

2.1.2

The scheme stretches from Alconbury (NGR: TL 1890 7520) in the north
west to Cambridge (NGR: TL 4697 6211) in the south-east, crossing the
Local Authorities of Huntingdonshire District Council (HDC), South
Cambridgeshire District Council (SCDC), Cambridge City Council (CCC)
and Cambridgeshire County Council (CambsCC).

2.1.3

Due to its scale the scheme has been spilt into the following sections
(Figure 3.1):


Section 1: A1 Alconbury to Brampton Hut



Section 2: A1/A14 Brampton Hut to East Coast Mainline (ECML)



Section 3: A14 East Coast Main Line railway to Swavesey



Section 4: A14 Swavesey to Girton



Section 5: A14 Cambridge Northern Bypass – Histon to Milton



Section 6: Huntingdon Viaduct Demolition and A14 De-trunking

2.1.4

The details of the scheme are included in Section 1.5.2.

2.1.5

The 2009 FRA (Highways Agency, 2009a), produced in 2009 for the
scheme as then envisaged, included changes to the existing A14 east of
Milton Junction north of Cambridge. These have not been progressed in
the current scheme.

2.1.6

The scheme is located within the river Great Ouse catchment and crosses
numerous watercourses and drains that require continued flow conveyance
with minimal impact from the development proposals. Please refer to
Figure 17.2 in Volume 2 of the ES (also in Annex B) for a location plan of
these watercourses. The continued conveyance would be accommodated
by extensions of 12 existing culverts, 159 new culverts, one bridge
demolition and 30 new bridges on the mainline and side roads. The
interactions are discussed further in this report.

2.2

Hydraulic context

2.2.1

The watercourses that would be crossed by the scheme are classified in
four categories:


Main River – Defined under Water Resources Act 1991 as being
regulated by the Environment Agency. These rivers are generally
larger with bigger floodplains and greater potential impact on the
local area. Construction work on or surrounding a Main River is
controlled by Section 109 of the Water Resources Act and the
Environment Agency Anglian Regional Byelaws.
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Internal Drainage Board (IDB) Main Drains –These are typically
large drains located in low lying areas to the west of the scheme
(within Sections 1 and 2). Construction works associated with these
drains are controlled by the Internal Drainage Board Byelaws.



Award Watercourses – Generally smaller watercourses defined
under the Enclosures Act, with their maintenance being under the
Local Authority, to which they are ‘awarded’. Construction works
are controlled by Section 21 of the Land Drainage Act 1991 and
Local Authority Byelaws.



Ordinary Watercourses – These are watercourses not designated
Main River and therefore governed by the Lead Local Flood
Authority (LLFA): Cambs CC who have powers of enforcement and
permissive powers to undertake maintenance works.

A schedule of the key watercourses in the vicinity of the scheme is provided
in Table 2.1. The watercourses are identified in Figure 17.1 in Volume 2 of
ES and in Annex B.

Table 2.1: Watercourse summary
Crossing National
Grid reference

Chainage

Watercourse
type

Drainage Authority

Alconbury
Brook

TL 1891 7554

Not
crossed by
scheme

Main River

Environment Agency

Cock Brook

TL 1915 7403

A1-5150

IDB

Alconbury & Ellington
IDB

Ellington Brook

TL 1939 7211

A1-3225

Main River

Environment Agency

Brampton
Brook

TL 1963 7806

Main River A

Environment Agency
(Alconbury & Ellington
IDB upstream of A1)

Grafham Road
Drain

TL 1985 6962

A14-3760

IDB

Alconbury & Ellington
IDB

IDB Drain No.
1

TL 2133 6839

A14-5940

IDB

Alconbury & Ellington
IDB

Great Ouse

TL 2166 6833

A14-6300

Main River
(navigable)

Environment Agency

West Brook /
Hall Green
Brook B

TL 2948 6765

A14-14350

Main River

Environment Agency

Oxholme Drain

TL 3281 6719

A14-17540

Award

South Cambridgeshire
District Council

Covell's Drain

TL 3326 6709

A14-18050

Award

South Cambridgeshire
District Council

Watercourse

A1-1950
A14-2690
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Longstanton
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Watercourse
type

Drainage Authority

A14-23856

Swavesey
IDB / Award

South Cambridgeshire
District Council

TL 3801 6417

A14-25500

Award

South Cambridgeshire
District Council

Oakington
Brook

TL 3874 6368

A14-26350

Main River C

Environment Agency

Beck Brook /
Cottenham
Lode

TL 4066 6221

A14-28780

Main River C

Environment Agency

Washpit Brook

TL 4157 6152

A428-1000

Main River C

Environment Agency

Award

South Cambridgeshire
District Council &
Cambridge City
Council

First Public
Drain

Awards (north
of Cambridge)

River Cam

TL 4366 6162

Chainage
A14-22786

A14-32400

Numerous

-

Award

South Cambridgeshire
District Council &
Cambridge City
Council

TL 4837 6157

Not
crossed by
scheme

Main River
(navigable)

Environment Agency

Notes:
A: Brampton Brook is designated Main River from the existing A1 eastward/downstream
B:West Brook includes eastern and western Award Drains which are the responsibility of
Huntingdonshire District Council
C: These watercourses are designated Main River from the existing A14
northwards/downstream
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3

Existing flood risk data collection

3.1.1

This section summarises the existing/pre-scheme flood risk from all
sources. It provides a summary of the data utilised, the fluvial flood risk
and flood risk from other sources: surface water, groundwater, sewer
flooding, dam failure and flood defence infrastructure. Fluvial flooding has
been identified as the primary risk to the scheme and consequently that is
the primary focus of this FRA.

3.1.2

A detailed assessment of existing and with-scheme fluvial flood risk by
watercourse is included in Sections 4 to 20 of this FRA, along with a
description of any proposed mitigation where the scheme appears to
increase flood risk.

3.2

Data sources

3.2.1

To develop a baseline assessment of flood risk across the scheme, data
have been collected from a number of sources as follows:

3.2.2



2009 FRA (Highways Agency, 2009a) and hydraulic models;



Environment Agency – flood history, flood zones, Areas Susceptible
to Groundwater Flooding (AStGW) maps, updated Flood Mapping
for Surface Water (uFMfSW) maps, Catchment Flood Management
Plans (CFMPs) and hydraulic models;



Local Authorities – flooding history, Award Drain information,
Strategic Flood Risk Assessments and Local Plans;



Cambridgeshire County Council as Lead Local Flood Authority –
Surface Water Management Plans and Preliminary Flood Risk
Assessment;



IDBs – flooding history and watercourse information; and



Anglian Water - sewer flooding records.

Consultation has been undertaken with the Environment Agency, local
IDBs and other Flood Risk Management Authorities to ascertain the preexisting areas of flood risk along the scheme. In addition, information from
the 2009 FRA (Highways Agency, 2009a) has been drawn upon to
ascertain the existing level of flood risk. Liaison with Anglian Water has
also been undertaken to ascertain if there is a risk of flooding from their
assets.
New Hydraulic Models

3.2.3

A number of new hydraulic models have been constructed to assess the
impact of the scheme as follows:


Cock Brook;



Brampton Brook;



Grafham Road Drain;



Combined West Brook and Award Drain model;
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New topographic channel section surveys have been undertaken and used
to define the cross sections represented in the hydraulic models for the
following watercourses:


Cock Brook;



Brampton Brook;



Grafham Road Drain;



Longstanton Brook; and



Beck Brook
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Catchment Flood Management Plans (CFMPs)
3.2.5

The scheme falls within the Great Ouse Catchment Flood Management
Plan (CFMP) area. The CFMP is a high-level summary of how the
Environment Agency proposes to lead the sustainable management of
flood risk in the catchment in the long–term (50-100 years). The Great
Ouse CFMP (Environment Agency, 2011) places the scheme area within its
sub-area 1: Bedford Ouse Rural and Eastern Rivers. The general actions
across this area to be taken are:


investigate opportunities to reduce current levels of flood risk
management on the Main Rivers in this sub-area;



continue with current levels of flood risk management on all ordinary
watercourses (including Award Drains) in this sub-area;



continue with, and implement, the recommendations from the
Cambridgeshire County Council Surface Water Management
Scoping Study (now superseded by the Cambridgeshire County
Council Surface Water Management Plan (Hyder, 2011a);



ensure any policies within the Local Development Framework or
any revisions are in line with the CFMP policy;



continue with improvements to the flood warning service by
extending the current Floodline Warnings Direct service and through
the creation of community-based flood warnings;



work with partners to develop emergency response plans for critical
infrastructure, community facilities and transport links at risk from
flooding;



ensure that opportunities are taken within minerals and waste
development/action plans to use mineral extraction sites to store
flood water;



produce land management plans to explore opportunities to change
land use and develop sustainable land management practices; and



develop environmental enhancement projects to improve the natural
state of rivers and their habitats.

3.2.6

This FRA demonstrates how the scheme aims to maintain existing levels of
flood risk in accordance with the CFMP.

3.2.7

The CFMP does identify two locations within the scheme as at risk of fluvial
flooding: the river Great Ouse at Huntingdon and the Alconbury Brook at
Alconbury/Alconbury Weston.

3.2.8

The Great Ouse CFMP (Environment Agency, 2011) does not list any
areas within the scheme footprint as being at potential risk from
groundwater flooding.
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Published Flood Zone maps
3.2.9

The Environment Agency publishes flood maps for England and Wales of
Flood Zones 2 and 3. Flood Zone 3 represents the area that could be
flooded from the sea by a 0.5% (1 in 200) AEP event or from a river by a
1% (1 in 100) AEP event. Flood Zone 2 is the area not within Flood Zone 3
that could be affected by a more extreme 0.1% (1 in 1000) AEP event.
These maps have formed the basis of a detailed hydraulic assessment of
existing and with-scheme flood risk. A summary of the fluvial flood risk, as
identified in the Flood Zone maps, is included for each watercourse in the
detailed assessment.

3.2.10

A review has been undertaken of the Environment Agency’s published
Flood Zone map to identify Flood Zones 2 and 3 and their location in
relation to the scheme. These are included in Figure 17.2 in Volume 2 of
the ES and in Annex B.

3.2.11

The scheme crosses Flood Zone 3 at the following watercourses (these are
identified in Figure 17.1 in Volume 2 of the ES and in Annex B):


Alconbury Brook;



Cock Brook;



Ellington Brook;



Brampton Brook;



Grafham Road Drain;



IDB Drain No.1;



river Great Ouse;



West Brook;



Oxholme Drain;



Covell’s Drain;



Utton’s Drove Drain;



Longstanton Brook;



Oakington Brook;



Cottenham Lode/Beck Brook; and



Washpit Brook.

3.2.12

This information has been used to focus the detailed hydraulic
assessments.

3.2.13

Detailed hydraulic modelling for a number of watercourses has produced
variations in the predicted flood zone extents to those published by the
Environment Agency. Any such discrepancies are a result of the greater
detail included in the FRA models compared to those used to develop the
flood zones and are explained in the appropriate modelling report included
in Annex D. Mitigation for the scheme is based upon these new flood
zones. It is intended that a submission would be made to the Environment
Agency by Highways England to change these flood zones following
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completion of the scheme as recorded in a Statement of Common Ground
between the two parties.
Historic flood extents
3.2.14

A review of the Environment Agency’s historic flood extents indicates that
two major fluvial flood events have been recorded in the vicinity of the
scheme; in March 1947 and Easter 1998. The Environment Agency’s
historical flood extents are included in Box 3.1.
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Box 3.1: Environment Agency historic flood map

±

Recorded Flood Outlines
March 1947
July 1968
May 1978
January 1988
October 1993
Easter 1998 Alconbury
Easter 1998
October 2001
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3.2.15

The March 1947 event was recorded as affecting the watercourses west of
the West Brook (it could be that flooding on other watercourses took place
given the severity of the event but this was not recorded at the time). The
Easter 1998 event affected the river Great Ouse and the watercourses to
the west of the scheme (Alconbury Brook, Ellington Brook and Brampton
Brook) but not those east of the river Great Ouse.

3.2.16

The Environment Agency has provided gauged water levels for the
Oakington Brook for three separate events occurring in February, August
and November of 2014. These have been used to calibrate and verify the
Oakington Brook model; further information is available in Annex D10.. This
was the only watercourse crossed by the scheme where suitable data was
readily available for model calibration.
Surface Water Management Plans (SWMPs)

3.2.17

As the LLFA, Cambs CC has led on the development of a number of
SWMPs. In the vicinity of the scheme these are Cambridgeshire SWMP,
Girton Detailed Assessment and Options Appraisal Report (Girton SWMP),
(Hyder, 2012) and Cambridge and Milton Surface Water Management Plan
Detailed Assessment and Options Appraisal Report (Cambridge and Milton
SWMP), (Hyder, 2011b).

3.2.18

The Girton SWMP (Hyder, 2012) study area crosses the A14 to the east of
the Girton interchange encompassing the urban area to the east of the
Washpit Brook. This report identifies flooding to properties in Girton on the
right/eastern bank of the Washpit Brook. The SWMP identifies a number of
‘wetspots’ (areas deemed to be at significant risk of surface water flooding).
The resultant flood extents identify overland surface water flow paths.

3.2.19

The Girton SWMP (Hyder, 2012) does identify a ‘wetspot’ on the A14. The
SWMP does state that this could overestimate the flood risk because the
SWMP hydraulic model does not incorporate the highway drainage. It also
states that the maintenance of the drainage system would be crucial to the
minimisation of flood risk.

3.2.20

The Cambridge and Milton SWMP (Hyder, 2011b) covers all of Cambridge
city centre and extends to the A14 to the north of Cambridge. The SWMP
identifies a ‘wetspot’ south of the A14, east of Histon Junction. The SWMP
identifies properties upstream of the A14 as potentially at risk from surface
water flooding. The scheme would not impact upon this risk as it is
downstream of the risk area. The SMWP does not place the A14 at risk of
flooding.
Strategic Flood Risk Assessments (SFRAs)

3.2.21

Strategic Flood Risk Assessments provide an initial assessment of flood
risk. They collate information on flood risk beyond the fluvial flood zones
published by the Environment Agency, providing a summary of flood risk
from surface water, groundwater, sewers and reservoirs. A review has
been undertaken of the following Strategic Flood Risk Assessments by the
local authorities along the scheme (NB the SFRAs for SCDC and CCC are
combined into a single report):
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Huntingdonshire District Council SFRA Update (HDC SFRA) (Mott
MacDonald, 2010); and



South Cambridgeshire and Cambridge City Level 1 Strategic Flood
Risk Assessment (SCDC/CCC SFRA) (WSP, 2010).

3.2.22

Figures from the SFRAs summarising historic flooding data are available in
Annex C.

3.2.23

SFRAs develop the extent of Flood Zone 3b ‘Functional Floodplain’ which
is defined in PPG (DCLG, 2012b) as “land where water has to flow or be
stored in times of flood.” Both SFRAs adopted the hydraulically modelled
5% (1 in 20) AEP flood extent as Flood Zone 3b.

3.2.24

The scheme transects areas of Flood Zone 3b at the following locations:


Ellington Brook, north of the existing A14 and the A1;



river Great Ouse, north of Offord Cluny;



West Brook, to the west of Fenstanton;



Oakington Brook, north of the existing A14; and



Washpit Brook, north of the existing A14.

3.2.25

For the purposes of this FRA no distinction has been made between Flood
Zones 3a and 3b. This FRA adopts the approach stipulated for a
development within Flood Zone 3b, including application of the Exception
Test. The need for mitigation is based on an assessment of the scheme’s
potential impact on water levels. If the impact of the scheme is greater than
neutral (Table 1.4) mitigation would be provided.

3.2.26

The river Great Ouse catchment has suffered a series of historic flood
events. The most notable recorded were in 1947, 1998 and 2001. The
1947 flood event was, in most areas, the most severe on record although
since then numerous flood defences and improvements have been
undertaken, which in most locations have mitigated against a future event
of the same nature and extent. Historic flood outlines within the study area
are summarised in the SCDC/CCC SFRA (WSP, 2010) Figure 3.1 and
Figure 3.2 (reproduced here in Annex C). The Environment Agency and
other drainage authorities did not provide any recorded historic flood levels
within the study area.

3.2.27

The SCDC/CCC SFRA includes records of groundwater flooding on maps
but there are no instances of flooding recorded in the vicinity of the
scheme.
Local Plans

3.2.28

A review has been undertaken of the relevant local plans and the policies
relevant to flood risk as follows:


Cambridge Local Plan 2006 - Policy 4/16 Development and
Flooding.
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North West Cambridge Action Area Plan (October 2009) - Policy
NW25 Surface Water Drainage.



The Cambridge Local Plan 2014: Proposed Submission - Policy 32:
Flood Risk.



South Cambridgeshire Development Control Policies (July 2007) Policy NE/11 Flood Risk.



The South Cambridgeshire Local Plan 2011-2031: Proposed
Submission - Policy CC/9 Managing Flood Risk.



Huntingdonshire Core Strategy (September 2009): - Policy CS1
Sustainable Development in Huntingdonshire.



Saved policies from the Huntingdonshire Local Plan 1995 and the
Local Plan Alteration 2002 - Policy CS9 Flood water management.



Huntingdonshire Draft Local Plan to 2036 - Policy LP6 Flood Risk
and Water Management.

3.2.29

The review of these plans has not identified anything that contradicts other
guidance and legislation that has been followed.

3.3

Detailed assessment of flood risk from rivers

3.3.1

Table 3.1 summarises how the detailed assessment has been undertaken
for each watercourse along the scheme (moving in a west to east direction)
based on the availability of hydraulic models and predicted flood levels.

Table 3.1: Summary of detailed assessment approach
Watercourse

Adopted approach

Alconbury Brook

Hydraulic model

Cock Brook

Hydraulic Model

Ellington Brook

Hydraulic model

Brampton Brook

Hydraulic model

Grafham Road Drain

Hydraulic model

IDB Drain No.1

Overwhelmed by river Great Ouse levels

Great Ouse

Hydraulic model

West Brook

Hydraulic model

Oxholme Drain

Hydraulic model

Covell’s Drain

Hydraulic model

Swavesey Drain

The scheme does not impact on Flood Zone 3

Utton’s Drove Drain

Hydraulic model

Longstanton brook

Hydraulic model

Oakington Brook

Calibrated hydraulic model

Beck Brook /
Cotenham Lode

Hydraulic model

Washpit Brook

2014 Environment Agency hydraulic model available but insufficient
coverage of scheme. Environment Agency flood levels provided for
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Adopted approach
2009 FRA used along with an assumed water level rise for the impact of
climate change
The scheme does not impact upon these watercourses

3.3.2

A detailed assessment of existing fluvial flood risk has been undertaken
utilising hydraulic models provided by the Environment Agency, those
developed for the previous scheme in 2009 where available and new
hydraulic models developed for this FRA although the assessment relies
predominantly on these new models developed for this assessment in
2014-15.. The results of this analysis and the proposed mitigation (where
required) is included for each watercourse in Sections 4 to 20 of this FRA.
The hydraulic models have been run for the 4% (1 in 25) or 5% (1 in 20)
AEP flood events depending on the available hydrology provided with the
models and in all cases the 1% (1 in 100) AEP event and a further 1% (1in
100) AEP event plus an allowance for climate change of an increase in
peak flow of 20%. Details of the hydraulic modelling are included in Annex
D.

3.3.3

Details of the proposed structures on the watercourses, as part of this
scheme, are included in Annex E.
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4

Alconbury Brook detailed assessment

4.1

Description and existing flood risk

4.1.1

The Alconbury Brook is located to the north-west of the scheme. The brook
is designated as a Main River and rises close to Hemington, flowing southeast until just downstream of the A1 where it flows south until the
confluence with the Ellington Brook. The Alconbury Brook then flows east
to the south of Huntington, prior to its confluence with the river Great Ouse
just upstream of the existing A14 bridge at NGR: TL 2413 7135,
approximately 500m south-west of Huntingdon railway station.

4.1.2

The Great Ouse CFMP (Environment Agency, 2011) identifies 160
properties at risk of flooding from the 1% (1 in 100) AEP event in Alconbury
and Alconbury Weston upstream/west of the A1. 182 properties are
identified as at risk of flooding when the impact of climate change is
included.

4.1.3

The historic Environment Agency flood map indicates that the brook has
flooded in March 1947, July 1968 and Easter 1998.

4.1.4

The published Environment Agency Flood Zone map indicates a sizeable
Flood Zone 3 for the brook (Figure 17.2 in Volume 2 of the ES and in
Annex B). The scheme does not impinge upon this with the exception of a
short length approximately 770m south of Matcham’s bridge (NGR: TL
1921 7319).

4.1.5

This section of the Alconbury Brook has been modelled within the Ellington
Brook model. Modelled peak water levels of the existing condition are
represented in Table 4.1. There are some minor differences between the
modelled 1% (1 in 100) AEP event and the published Environment Agency
Flood Zone 3. These are believed to be due to model schematisation
differences that are explained within the modelling report included in Annex
D2.

Table 4.1: Alconbury Brook existing condition – modelled water levels
Location (NB: All distances refer to
straight line measurements)

Peak water level (mAOD)
4% AEP

1%AEP

1% + CC

600m upstream of proposed watercourse
diversion on Alconbury Brook
(E519498,N273812)

13.85

13.90

13.94

Immediately upstream of proposed
diversion on Alconbury Brook
(E519318,N273249)

13.32

13.36

13.39

400m downstream of proposed diversion
beginning (E519664,N273061)

12.88

12.91

12.93
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4.2

With-scheme flood risk

4.2.1

The easterly widening of the A1 impinges upon the existing Alconbury
Brook Flood Zone 3 and consequently floodplain compensation is proposed
as mitigation up to the 1% (1 in 100) AEP plus an allowance for climate
change, peak water level. A small realignment of the brook is proposed at
NGR: TL 1925 7316 to accommodate the widening of the A1. This would
maintain the current channel cross-section dimensions, gradient and
floodplain storage at this location.

4.2.2

The scheme design has been modelled along with the Ellington Brook,
Table 4.2 summarises the resulting water levels on the Alconbury Brook.

Table 4.2: Alconbury Brook with-scheme condition – modelled water levels
Change in peak water level
(mAOD)

Location

4% AEP

1% AEP

600m upstream of proposed watercourse
diversion on Alconbury Brook
(E519498,N273812)

13.85

13.90

Immediately upstream of proposed diversion
on Alconbury Brook (E519318,N273249)

13.32

13.36

400m downstream of proposed diversion
beginning (E519664,N273061)

12.88

12.91

4.2.3

The differences between the existing and with-scheme water levels on the
Alconbury Brook are presented in Table 4.3.

Table 4.3: Alconbury Brook relative change in peak water level
Change in peak water level
(mAOD)

Location

4% AEP

1% AEP

600m upstream of proposed watercourse
diversion on Alconbury Brook
(E519498,N273812)

0.00

0.00

Immediately upstream of proposed diversion
on Alconbury Brook (E519318,N273249)

0.00

0.00

400m downstream of proposed diversion
beginning (E519664,N273061)

0.00

0.00

4.2.4

Box 4.1 identifies two areas of increased flood depth for the 1% (1 in 100)
AEP event to the east of the A1 as a result of the scheme. These areas are
within land to be acquired permanently by the scheme which is to be used
for landscaping. The northern of the two increases is due to the A1
embankment widening inducing localised ponding at the toe of the
embankment. The southern of the two areas of increase is as a result of the
highway attenuation pond. This is bunded to ensure it remains operational
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during a flood event and therefore flood waters build up against the foot of
the bund resulting in the increased flood depths.
Box 4.1: Alconbury Brook – area of increased flood risk to east of A1 in 1%
(1in 100) AEP event.

A1

4.2.5

Alconbury
Brook

Hydraulic modelling identifies increases to peak water levels for lowseverity return periods of 20% (1 in 5), 10% (1 in 10) and 4% (1 in 25) AEP
flood events to farmland to the east of the A1, none of these rises affect
property. The rises in each case are less than 4mm and consequently are
considered to be negligible and within the tolerances that hydraulic models
are capable of predicting. The rises are placed in context of the flood depth
for each event in Table 5.4. Box 4.2 indicates the change in flood depth for
the 4% (1 in 25) AEP flood event.

Table 4.4: Alconbury Brook relative change in peak water level to farmland
Event (% AEP)

Peak Water level Rise (m)

Flood Depth (m)

50% (1 in 2)

0.000

0.18

20% (1 in 5)

0.004

0.36

10% (1 in 10)

0.002

0.40

4% (1 in 25)

0.004

0.44
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Box 4.2: Alconbury Brook – area of increased flood risk to west of A1 in 4% (1
in 25) AEP event.

Floodplain
compensation

Floodplain
compensation

Cock
Brook

Alconbury
Brook

A1

4.3

Proposed mitigation

4.3.1

Floodplain compensation storage is proposed to mitigate for the loss of
Flood Zone 3 as a result of the A1 widening. Floodplain compensation
would be provided up to the design water level of the 1% (1 in 100) AEP
plus an allowance for climate change to the north of this area (within
Floodplain Compensation Area FpC16 – see Annex N Figure 4).
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The location of floodplain loss and compensation areas are indicated in
Annex N Figure 4 A schedule of the scheme floodplain compensation is
included in Table 4.4.

Table 4.4: Alconbury Brook floodplain compensation summary

Watercourse

Alconbury Brook

Loss
volume

Design
flood level

Min.
loss
level

(m3)

(mAOD)

(mAOD)

11,971

13.95

10.89

Compensation
area ref
FpC16

Max.
level

Min.
level

(mAOD)

(mAOD)

15.30

12.10

4.3.3

The detailed calculations are included for each area of floodplain loss and
each floodplain compensation area in Annex F.

4.4

Conclusion

4.4.1

Although hydraulic modelling identifies an increase in water levels to the
east of the A1 as a result of the scheme it is below 10mm for the 1% (1 in
100) AEP event and given that this is within modelling tolerances the
magnitude of the impact on flood risk has been assessed as Negligible.
The loss of floodplain will be mitigated via the provision of floodplain
compensation. The significance of potential effects has been classified as
neutral as summarised in Table 4.5 because the increase in water levels is
small and does not affect property.

Table 4.5: Alconbury Brook summary
Importance

Flood Risk
Issue(s)

Proposed Mitigation

Magnitude
of impact

Significance of
effect

Low

Loss of floodplain

Floodplain
compensation

Negligible

Neutral
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5

Cock Brook detailed assessment

5.1

Description and existing flood risk

5.1.1

The Cock Brook is located to the north-west of the scheme and is managed
by Alconbury and Ellington IDB (a member of the Bedford group of IDB’s).
The brook rises south-east of Clopton where it flows south-east, prior to its
outfall into Alconbury Brook, just downstream of Matcham’s Bridge on the
A1. As part of the scheme Matcham’s Bridge would be widened eastwards
over the Cock Brook.

5.1.2

Flood Zone 3 on the Cock Brook is sizeable and is shown for almost the
whole length of the brook.

5.1.3

The Environment Agency’s historic flood map identifies flooding on the
Cock Brook in July 1968 and Easter 1998.

5.1.4

The Environment Agency’s Alconbury Brook Model (2014) has been
truncated and combined with a new Cock Brook model built as part of this
study to assess the impact of the scheme on flood risk. Details of the
modelling undertaken can be found in Annex D11. Peak water levels from
the model for the existing condition are summarised in Table 5.1.

Table 5.1: Cock Brook existing condition - modelled water levels
Location

Model
node

Peak water level (mAOD)
4% AEP

1%AEP

1% + CC

389m Upstream of the A1 culvert

CKB0865

14.30

14.58

14.72

Immediately Upstream of the A1
culvert

CKB0476

13.83

14.15

14.23

35m Downstream of the A1 culvert

CKB0342

13.76

13.86

13.92

5.2

With-scheme flood risk

5.2.1

The A1 would be asymmetrically widened eastwards where it crosses Cock
Brook, away from the existing Flood Zone 3. The watercourse is conveyed
under the A1 at Matcham’s Bridge. This bridge would be extended
maintaining the existing cross-section to incorporate the widened
carriageway.

5.2.2

The scheme has been included in the Cock Brook model and the withscheme modelled peak water levels are included in Table 5.2.
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Table 5.2: Cock Brook with-scheme condition - modelled water levels
Location

Model
node

Peak water level (mAOD)
4% AEP

1%AEP

389m Upstream of the A1 culvert

CKB0865

14.29

14.54

Immediately Upstream of the A1
culvert

CKB0476

13.82

13.96

35m Downstream of the A1 culvert

CKB0342

13.77

13.86

5.2.3

The difference between the existing and with-scheme water levels on the
Cock Brook are summarised in Table 5.3.

Table 5.3: Cock Brook relative change in peak water level
Peak water level (mAOD)

Location

Model
node

389m Upstream of the A1 culvert

CKB0865

-0.01

-0.04

Immediately Upstream of the A1
culvert

CKB0476

-0.01

-0.19

35m Downstream of the A1 culvert

CKB0342

0.01

0.00

4% AEP

1%AEP

5.2.4

Table 5.3 indicates that the scheme results in a reduction in water levels
upstream of the A1.

5.2.5

Box 5.1 indicates a localised area of increased flood depth for the 1% (1 in
100) AEP event between floodplain compensation area 18 and a highway
attenuation pond to the west of the A1. This is caused by the bunding of the
attenuation pond preventing flows to the south, resulting in ponding against
the bunding. This increase in flood depth is within an area to be
permanently acquired for the scheme which is to be used for landscaping.
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Box 5.1: Cock Brook – area of increased flood risk to west of A1 in 1% (1in
100) AEP event.

Cock Brook

Area of increased risk between
floodplain compensation area and
attenuation pond, within land to be
permanently acquired

Floodplain
compensation
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5.3

Proposed mitigation

5.3.1

Floodplain compensation storage is proposed to mitigate for the loss of
floodplain as a result of the scheme. Floodplain compensation would be
provided up to the design level of the 1% (1 in 100) AEP plus an allowance
for climate change.

5.3.2

The location of the areas of floodplain loss and compensation are indicated
in Annex N Figure 5. A schedule of the floodplain compensation areas is
included in Table 5.4.

Table 5.5: Cock Brook floodplain compensation summary

Watercourse

Cock Brook

Loss
volume

Design flood
level

Min.
loss
level

(m3)

(mAOD)

(mAOD)

8,524

14.85

11.5

Max.
level

Min.
level

(mAOD)

(mAOD)

FpC16

15.36

12.1

FpC17

15.36

13.26

FpC18

15.36

14.16

Compensation
area ref

5.3.3

The detailed calculations are included for each area of floodplain loss and
each floodplain compensation area in Annex F.

5.4

Conclusion

5.4.1

The scheme results in a small reduction in water levels on the Cock Brook
upstream of the A1, and generally no change downstream in a 1% (1 in
100) AEP event. There are three localised areas of increased flood depth
greater than 10mm in the 1% (1 in 100) AEP event, therefore the
magnitude of impact of the scheme has been assessed as minor adverse.
The significance of potential effects of the scheme on flood risk has been
assessed as neutral as summarised in Table 5.2 because the increase to
flood risk is within land to be permanently acquired for the scheme for
landscaping and does not affect property. There is an increased risk of
flooding to farmland east of the A1 at low-severity flood events which is
considered to be of neutral significance as the peak water level rise is less
than 4mm for all events.

Table 5.6: Cock Brook summary
Importance

Flood Risk Issue(s)

Proposed Mitigation

Magnitude
of impact

Significance
of effect

Low

Loss of floodplain

Floodplain
compensation

Minor
Adverse

Neutral
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6

Ellington Brook detailed assessment

6.1

Description and existing flood risk

6.1.1

The Ellington Brook is located to the west of the scheme and is designated
as a Main River in the vicinity of the scheme. The brook flows from west to
east, originating to the south of the village of Leighton Bromswold (NGR: TL
1104 7489) and flowing into the Alconbury Brook approximately 540m
downstream of the existing A1 (NGR: TL 1993 7227).

6.1.2

The Ellington Brook currently flows in a culvert beneath the A1 at NGR: TL
1935 7211. The brook has an extensive Flood Zone 3 extent upstream of
the A1 crossing as well as downstream of the A1 where it is included in
Alconbury Brook’s floodplain.

6.1.3

The Environment Agency’s historic flood map indicates a small extent of
flooding in Easter 1998, north of the existing A14 at Brampton Hut.

6.1.4

The Environment Agency updated their hydraulic model of the Ellington
Brook in 2015 which has been used to estimate existing peak water levels
and to assess the potential impact of the scheme. Table 6.1 represents the
existing water levels extracted from the hydraulic model. It should be noted
that there are some minor differences between the modelled 1% (1 in 100)
AEP event and the published Environment Agency Flood Zone 3. These
are believed to be due to model schematisation differences that are
explained within Annex D2.

Table 6.1: Ellington Brook existing condition - modelled water levels
Peak water level (mAOD)

Location

Model
node

1.05km upstream of link road

E2.2

14.18

14.18

14.19

~454m upstream of link road

E1.6

13.55

13.56

13.56

Immediately upstream of link road

E1.2

13.13

13.14

13.17

Immediately downstream of link road

E1.0

12.87

12.91

12.99

~566m downstream of link road

E0.58

12.58

12.64

12.69

4% AEP

1%AEP

1% + CC

6.2

With-scheme flood risk

6.2.1

The scheme crosses the Ellington Brook 175m north of the existing
Brampton Hut A1/A14 junction via an existing 11m wide single-arched
bridge. The scheme would not widen the carriageway at this point
therefore the crossing would be unchanged.

6.2.2

It is proposed to construct a new local access road on embankment to the
west of the existing A1, crossing the Ellington Brook north of Brampton Hut
services, approximately 530m upstream of the existing A1 bridge (NGR: TL
1883 7205). This new bridge would be 3m high and 11m wide to match the
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existing bridge (see drawing A14-JCB-BN-28-DR-S-0001 in Annex H). The
new access road would need to be located within Flood Zone 3.
6.2.3

Approximately 630m upstream of the A1 the brook bifurcates, the smaller
channel that flows northwards is the responsibility of Alconbury and
Ellington IDB. This crosses the existing A1 via a 4.6m wide culvert. It is
proposed to extend this by 15m upstream and 14m downstream to
accommodate the widening of the carriageway.

6.2.4

The scheme has been included in the Ellington Brook model. The withscheme modelled peak water levels are included in Table 6.2.

Table 6.2: Ellington Brook with-scheme condition - modelled water levels
Location

Model
node

Peak water level (mAOD)
4% AEP

1%AEP

1.05km upstream of link road

E2.2

14.18

14.18

~454m upstream of link road

E1.6

13.56

13.56

Immediately upstream of link road

E1.2

13.17

13.19

Immediately downstream of link road

E1.0

12.87

12.91

~566m downstream of link road

E0.58

12.58

12.63

6.2.5

The difference between the existing and with-scheme water levels on the
Ellington Brook are summarised in Table 6.3.

Table 6.3: Ellington Brook relative change in peak water level
Peak water level (mAOD)

Location

Model
node

1.05km upstream of link road

E2.2

0.00

0.00

~454m upstream of link road

E1.6

0.01

0.00

Immediately upstream of link road

E1.2

0.04

0.05

Immediately downstream of link road

E1.0

0.00

0.00

~566m downstream of link road

E0.58

0.00

-0.01

4% AEP

1%AEP

6.2.6

Tables 6.1 – 6.3 refer to modelled peak water levels in the channel. 2D
hydraulic modelling has been used to derive peak water levels in the
floodplain (Annex D2 Section 5) which are included in Box 6.1.

6.2.7

Box 6.1 indicates the areas which experience a change in flood depth for
the 1% (1 in 100) AEP event as a result of the scheme. The greatest
change is in Borrow Pit 7 and the floodplain compensation area. Two other
areas experience an increase in peak water levels: upstream of the local
access road crossing (location A) and to the field north of the local access
road (location B). The construction of the local access road results in an
increase in 1% (1 in 100) AEP water levels. The maximum peak level rise is
immediately upstream (west) of the local access road (location A); for the
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1% (1 in 100) and 4% (1 in 25) AEP events it is approximately 0.84m in a
very localised low point adjacent to the brook, generally the rise is up to
0.2m.
Box 6.1: Ellington Brook change in 1% AEP peak water level
Legend
Main River
Non Main River
Scheme Layout
1% AEP Change in Flood Depth (m)
<0
0 - 0.001
0.001 - 0.01
0.01 - 0.05
0.05 - 0.1
0.1 - 0.2
0.2 - 0.3
0.3 - 0.4
0.4 - 0.5
0.5 - 0.6
0.6 - 0.7
0.7 - 0.8
0.8 - 0.9
0.9 - 1

±

Floodplain
compensation

Location B

Borrow Pit 7

Location A
Ellington
Brook

6.2.8

The water level rise south of Ellington Brook (location A in Box 6.1), is the
result of flow constriction caused by the proposed local access road bridge
and embankment. This area currently floods from the east and flood water
would also recede in an easterly direction. This flow path is blocked by the
Local Access Road embankment and flooding backs-up behind.

6.2.9

The water level rise north of Ellington Brook and west of the proposed local
access road (location B in Box 6.1) is the result of the local access road
embankment preventing flood water from entering the area to the southeast of the access road as it would at present, there is a corresponding
reduction in water levels south-east of the local access road.

6.3

Proposed mitigation

6.3.1

Level-for-level floodplain compensation storage is proposed to mitigate for
the loss of Flood Zone 3. Floodplain compensation would be provided up
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to the design level of the 1% (1 in 100) AEP plus an allowance for climate
change to replace the floodplain lost as a result of the scheme.
6.3.2

Four highway attenuation ponds would be located within Flood Zone 3 of
the Ellington Brook. The ponds would be bunded to remain operational
during times of flood, therefore they have been included in the calculation
of floodplain loss.

6.3.3

The location of the areas of floodplain loss and compensation are indicated
in Annex N Figure 6. A schedule of the floodplain compensation areas is
included in Table 6.4.

Table 6.4: Ellington Brook floodplain compensation summary

Watercourse

Ellington
Brook

Loss
volume

Design
flood level

Min.
loss
level

(m3)

(mAOD)

(mAOD)

19,576

13.05

10.85

Max.
level

Min.
level

(m AOD)

(m AOD)

FpC12

13.05

10.85

FpC10

13.05

12.05

Compensation
area ref

6.3.4

The detailed calculations are included for each area of floodplain loss and
floodplain compensation area in Annex F.

6.3.5

Following consultation with the Environment Agency, Highways England
are liaising with affected landowners and the local internal Drainage Board
to the change in predicted peak water levels on the Ellington Brook. This
approach has been recorded in a Statement of Common Ground between
the Environment Agency and Highways England.

6.4

Conclusion

6.4.1

The magnitude of the impact has been assessed as major adverse, as with
mitigation in place the model predicts a rise in peak 1% (1 in 100) AEP
water levels of 0.84m at one location of limited extent although generally
the rise is less than 0.2m. The significance of the potential flood risk effect
of the scheme will be slight adverse because while there will be an increase
in flood risk locally upstream of the local access road, it does not affect
existing property. Table 6.5 summarises the worst-case scenario based on
the 1% (1 in 100) AEP event.

Table 6.5: Ellington Brook summary
Importance
Low

Flood Risk Issue(s)
Loss of floodplain
Reduction in flow width

Proposed
Mitigation

Magnitude
of impact

Significance
of effect

Floodplain
compensation

Major
adverse

Slight Adverse
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7

Brampton Brook detailed assessment

7.1

Description and existing flood risk

7.1.1

Brampton Brook is located in the west of the scheme, flowing from west to
east to its confluence with the river Great Ouse to the east of Brampton,
close to Bromholme Bridge. It is designated as a Main River to the east of
the A1, with tributaries originating west of Brampton Wood as Alconbury
and Ellington IDB Drains.

7.1.2

For the purposes of the DMRB assessment the brook has been considered
in two sections: upstream and downstream of the scheme (the existing A1
and new A14). The two lengths of the watercourse are quite distinct with
rural, sparsely populated areas upstream and the town of Brampton
downstream leading to differential risk of impact to receptors.

7.1.3

The Environment Agency’s historic flood map identifies a flood extent on
the brook in Easter 1998 to the east/downstream of the existing A1.
Flooding also occurred east/downstream of the existing A1 to properties to
the south of Centenary Way in Brampton (approximately 730m downstream
of the A1) in January 1998. This event has been confirmed by the
Alconbury and Ellington IDB.

7.1.4

The 2009 FRA (Highways Agency, 2009a) used an existing Environment
Agency 1D ISIS hydraulic model of Brampton Brook developed in 2005 for
a study of the standard of flood protection in Brampton. This hydraulic
model has been updated and augmented with additional topographical
survey information for this assessment. New hydrology has also been
developed for the current model. The impact of the river Great Ouse
backing-up the Brampton Brook has also been considered. The
Environment Agency/Mott MacDonald Great Ouse model (2015) has been
employed to test the impact on the Brampton Brook. The associated model
build report is included in Annex D3. Predicted peak water levels from the
model for the existing condition are summarised in Table 7.1.

Table 7.1: Brampton Brook existing condition - modelled water levels
Location

Model node

Upstream extent of reach

Peak water level (mAOD)
5% AEP

1%AEP

1% + CC

BRM02_0631

17.32

17.40

17.43

Upstream of proposed A14 culvert

BRM02_0180

10.81

10.94

11.02

Upstream of proposed downstream
track crossing

BRM01_2024

10.54

10.67

10.74

Downstream of Brampton Drain
confluence

BRM01_1321d

9.80

9.98

10.07

Downstream extent of reach

BRM01_0000

9.03

9.22

9.31
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7.2

With-scheme flood risk

7.2.1

Brampton Brook flows beneath the existing A1 at NGR: TL 1964 7086. It is
at this location that the A1 and A14 would run parallel for approximately
2.5km; a section of the existing A1 would become the A14 and the A1
would be diverted to the west. The existing A1 culvert (CU104) would be
lengthened from 42m to 56m to accommodate the widening of the A14.
The Brampton Brook would be culverted beneath the new A1 alignment
approximately 60m west of the new A14 (NGR: TL 1953 7086). The new
A1 culvert (CU117) would be 1.2m in diameter and 59m long, the same
diameter as the existing A1/new A14 culvert.

7.2.2

A modification would be made to IDB Drain 5A to accommodate the
scheme (Box 7.1). It would be re-routed from the Brampton Hut services
north of the new A14, flow to the west of the new A14 and outfall to the
Brampton Brook upstream of the new A1, approximately 150m upstream of
its current confluence. Downstream of the new A1 the existing bifurcation
between the IDB Drain and the Brampton Brook would be retained (NGR
TL 1960 7089). The course of the existing IDB Drain south/downstream of
the new A1 would be retained.
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Box 7.1: Brampton Brook location plan

±

New A14
Section of IDB Drain
5A to be Abandoned

Re-routed IDB
Drain
Existing A1
culvert retained
IDB Drain

Bifurcation retained

Brook End
Model Node
BRM02-0180
Model Node
BRM02-0631

Brampton
Brook

Realigned A1

Model Node
BRM01-2024

Model Node
BRM01-1321d

NB: Model node BRM01_0000 is approximately 1km to the west (downstream) of model node
BRM01_1321d

7.2.3

Hydraulic modelling has been undertaken to assess the potential impact of
the scheme upon flood risk as summarised in Table 7.2. A new culvert has
been modelled on the Brampton Brook beneath the A14 and the existing
A1 culvert has been extended in the model to allow for the road widening.
Award Drain realignments have been included in the model where required.
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Table 7.2: Brampton Brook with-scheme condition modelled water levels
Location

Model node

Upstream extent of reach

Peak water level (mAOD)
5% AEP

1%AEP

BRM02_0631

17.29

17.34

Upstream of proposed A14 culvert

BRM02_0180

10.81

10.89

Upstream of proposed downstream
track crossing

BRM01_2024

10.47

10.54

Downstream of Brampton Drain
confluence

BRM01_1321d

9.73

9.82

Downstream extent of reach

BRM01_0000

8.96

9.07

7.2.4

The difference between the existing and with-scheme water levels on the
Brampton Brook are summarised in Table 7.3.

Table 7.3: Brampton Brook relative change in peak water level
Location

Model node

Peak water level
(mAOD)
5% AEP

1%AEP

Upstream extent of reach

BRM02_0631

-0.03

-0.06

Upstream of proposed A14 culvert

BRM02_0180

0.00

-0.05

Upstream of proposed downstream
track crossing

BRM01_2024

-0.07

-0.13

Downstream of Brampton Drain
confluence

BRM01_1321d

-0.07

-0.16

Downstream extent of reach

BRM01_0000

-0.07

-0.15

7.2.5

A comparison of existing and with-scheme peak water levels indicates that
levels would decrease upstream of the new A14 crossing for all return
periods. This decrease is repeated between the A1 and A14 and
downstream of the scheme.

7.2.6

Representations have been made by the owner of Brook End Cottage,
Brampton regarding the impact of the scheme on flood risk in Brampton.
Brook End was flooded in 1998, 2003 and experienced “near misses” in
2012 and 2014. The cottage is located at the confluence of the Brampton
Brook and the Grafham Road Drain (see Box 7.1). The cottage is adjacent
to model node BRM01_1321d, Table 7.3 indicates that this location will
experience a drop in peak water levels for both the 5% (1 in 20) and 1% (1
in 100) AEP events.
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7.3

Proposed mitigation

7.3.1

Level-for-level floodplain compensation storage is proposed to mitigate for
the loss of existing floodplain storage.
Borrow pits are proposed
west/upstream of the new A14 and it is anticipated that these would provide
the necessary floodplain compensation, up to the design 1% (1 in 100) AEP
plus an allowance for climate change peak water level. It should be noted
that one proposed highway attenuation pond is located partly within Flood
Zone 3. The pond would be bunded to remain operational during times of
flood. The volume of this pond within the flood zone has been included in
the calculation of floodplain loss.

7.3.2

Borrow Pit 1 would be utilised as floodplain compensation (FpC 06 and 07).
There is a discrepancy between the flood extent predicted by the model
used to assess the impact of the scheme and the flood zones published by
the Environment Agency. The current model has been developed with
additional topographic data and therefore provides a more accurate
representation of the watercourse (see Annex D3). Mitigation measures
would be protected through a submission by Highways England to the
Environment Agency following the completion of construction, please see
Section 30.3.

7.3.3

The location of the areas of floodplain loss and compensation are indicated
in Annex N Figure 7. A schedule of the floodplain compensation areas is
included in Table 7.4.

Table 7.4: Brampton Brook floodplain compensation summary
Watercourse

Loss
Volume

Design Flood
Level

Min. Loss
Level

(m3)

(mAOD)

(mAOD)

2,621

12.00

10.80

Brampton
Brook

Max.
Level

Min.
Level

(mAOD)

(mAOD)

FpC06

12.00

10.80

FpC07

12.00

10.80

Compensation
Area Ref

7.3.4

The detailed calculations for each area of floodplain loss and floodplain
compensation area are included in Annex F.

7.4

Conclusion

7.4.1

The 1% (1 in 100) AEP magnitude of the scheme impact has been
assessed as negligible upstream/west of the A14 and minor beneficial
downstream/east as the scheme results in a reduction in peak water levels
via the provision of floodplain compensation. The significance of the
potential effects of the scheme has been classified as neutral because
although there is a fall in water levels the benefit is minimal as summarised
in Table 7.5.
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Table 7.5: Brampton Brook summary
Location

Importance

Flood Risk Issue(s)

Proposed
Mitigation

Magnitude
of impact

Significance
of effect

Upstream of
A1

Low

Loss of floodplain

Floodplain
compensation

Negligible

Neutral

Downstream
of A1

Very High

Loss of floodplain

Floodplain
compensation

Minor
beneficial

Neutral
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8

Grafham Road Drain detailed assessment

8.1

Description and existing flood risk

8.1.1

Grafham Road Drain is located to the west of the scheme and is classified
as an IDB drain. It originates in Grafham and then flows eastwards towards
the A1 (TL 1975 6962). The watercourse is conveyed under the A1 via an
existing 1.5m diameter culvert. Downstream of the A1 the Drain flows
north-east towards Brampton and its confluence with the Brampton Brook is
south of Brampton (NGR: TL 2029 7077).

8.1.2

The Grafham Road Drain floodplain is defined from Brampton Wood (to the
west) to the A1 by the Environment Agency Flood Zone 3 mapping.
Downstream of the A1, the area within Flood Zone 3 expands, merging with
the floodplain of the Brampton Brook.

8.1.3

The Environment Agency/Mott MacDonald Great Ouse model (2015) has
been adapted for modelling of the Grafham Road Drain. A description of
the updates made to the model can be found in Annex D3. Modelled peak
water levels from the model for the existing condition are summarised in
Table 8.1.

Table 8.1: Grafham Road Drain existing condition - modelled water levels
Location

Model
node

Peak water level (mAOD)
5% AEP

1%AEP

1% + CC

Upstream extent of reach

GRD_2077

20.42

20.58

20.66

Upstream of realigned section

GRD_1489

15.93

16.31

16.39

Downstream of realigned section

GRD_0483

11.67

11.77

11.85

Confluence with Brampton Brook

GRD_0000

10.01

10.23

10.33

8.2

With-scheme flood risk

8.2.1

It is proposed to divert the Grafham Road Drain (see Box 8.1) to
accommodate the scheme. The Drain would be diverted upstream of the
new A14 (NGR: TL 1970 6956) to flow north along the toe of the new A14
embankment and then it would be conveyed under both the A1 and A14 via
a 122m long, 2.4m diameter culvert: CU124 (NGR: TL 1975 6979).
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Box 8.1: Re-alignment of Grafham Road Drain

±

New culvert

Realigned
watercourse

Grafham
Road Drain

Existing channel culvert
to be abandoned

New A14

8.2.2

The culvert has been sized to convey the estimated 1% (1 in 100) plus an
allowance for climate change peak flow of 6m3/s; details of the flow
estimation can be found in Annex I. Downstream of the A14 and A1 the
Drain would be diverted north and then east, along the southern
embankment toe of Grafham Road before joining its original alignment at
NGR: TL 2008 7026.

8.2.3

The watercourse from the south is not an IDB Drain and is believed to
provide field drainage. This would be connected into the proposed
earthworks drains and would continue to drain to the Grafham Road Drain.

8.2.4

Hydraulic modelling has been undertaken to assess the potential impact of
the scheme upon water levels as summarised in Table 8.2. This modelling
includes the channel realignments and the proposed culvert.
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Table 8.2: Grafham Road Drain with-scheme condition – modelled water levels
Location

Model node

Upstream extent of reach

Peak water level (mAOD)
5% AEP

1%AEP

GRD_2077

20.41

20.56

Upstream of realigned section

GRD_1489

15.69

15.78

Downstream of realigned section

GRD_0483

11.62

11.66

Confluence with Brampton Brook

GRD_0000

9.90

10.00

8.2.5

The difference between the existing and with-scheme peak water levels on
the Grafham Road Drain are summarised in Table 8.3.

Table 8.3: Grafham Road Drain relative change in peak water level
Peak water level (mAOD)
Location

Model node
5% AEP

1%AEP

Upstream extent of reach

GRD_2077

-0.01

-0.02

Upstream of realigned section

GRD_1489

-0.24

-0.53

Downstream of realigned section

GRD_0483

-0.05

-0.11

Confluence with Brampton Brook

GRD_0000

-0.11

-0.23

8.2.6

A comparison of existing and with-scheme peak water levels indicates that
peak water levels would decrease upstream and downstream of the new
A14 crossing for all return periods.

8.3

Proposed mitigation

8.3.1

Level-for-level floodplain compensation storage is proposed to mitigate for
the loss of existing floodplain. Floodplain compensation would be provided
up to the design water level of the 1% (1 in 100) AEP event plus an
allowance for climate change to replace the floodplain lost as a result of the
scheme.

8.3.2

The locations of the areas of floodplain loss and compensation are
indicated in Annex N Figure 7. Two floodplain compensation areas are
included upstream/west of the A14 and Borrow pit 2 downstream/east of
the A14 will also be used. A schedule of the floodplain compensation areas
is included in Table 8.4.

8.3.3

Borrow Pit 2 would be utilised as floodplain compensation (FpC 03). There
is a discrepancy between the flood extent predicted by the model used to
assess the scheme and the flood zones published by the Environment
Agency. The current model has been developed with additional topographic
data and therefore provides a more accurate representation of the
watercourse (see Annex D3). Mitigation measures would be protected
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through a submission by Highways England to the Environment Agency
following the completion of construction, please see Section 30.3.
Table 8.4: Grafham Road Drain floodplain compensation summary
Watercourse

Grafham
Road Drain

Loss
volume

Design
flood level

Min. loss
level

(m3)

(mAOD)

(mAOD)

9,047

15.70

13.00

Max.
level

Min.
level

(mAOD)

(mAOD)

FpC01

15.70

15.41

FpC02

15.70

14.61

FpC03

15.70

13.00

Compensation
area ref

8.3.4

The detailed calculations are included for each area of floodplain loss and
each floodplain compensation area in Annex F.

8.4

Conclusion

8.4.1

The magnitude of the flood risk impact of the scheme has been assessed
as minor beneficial as a result of the provision of floodplain compensation
that results in a reduction in peak water levels. In accordance with DMRB
guidance this classifies the significance of the effect of the scheme as
neutral. as summarised in Table 8.5.

Table 8.5: Grafham Road Drain Summary
Importance

Flood Risk Issue(s)

Proposed Mitigation

Magnitude
of impact

Significance
of effect

Low

Loss of floodplain

Floodplain compensation

Minor
Beneficial

Neutral
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9

IDB Drain No.1 detailed assessment

9.1

Description and existing flood risk

9.1.1

IDB Drain No.1 originates just upstream of Mill Road in Buckden. From
here it flows northwards, roughly parallel with the river Great Ouse, prior to
the confluence north of Brampton Park Golf Course.

9.1.2

The Drain is situated within Flood Zone 3 of the river Great Ouse, which is
itself considered to have the greater influence on flood water levels in the
vicinity. At this location, the estimated 1% AEP peak flow on the IDB Drain
is 1.2m3/s and for the river Great Ouse is 81.2m3/s. It was therefore not
deemed necessary to model the IDB Drain No.1.

9.1.3

At the point at which the new A14 is proposed to cross IDB Drain No.1 it
flows parallel to the river Great Ouse within the Great Ouse floodplain. The
1% AEP flood extent of the river Great Ouse confirms this. The new A14
viaduct would free span the IDB Drain No.1 and is therefore not anticipated
to impact flows within this watercourse. Therefore, no mitigation would be
required.

9.2

Conclusion

9.2.1

The IDB Drain has not been modelled as it’s flood risk is greatly dominated
by the river Great Ouse.
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10

River Great Ouse detailed assessment

10.1

Description and existing flood risk

10.1.1

The river Great Ouse is designated as a Main River throughout the area of
interest.

10.1.2

The river Great Ouse catchment has suffered a series of historic flood
events. The most notable on record were in 1947, 1998 and 2001. The
1947 flood event was, in most areas, the most severe on record. However,
since that time numerous flood defences and improvements have been
undertaken, which in most areas have mitigated against a future event of
the same extent and nature (see SFRA Figure 3.1 and Figure 3.2 in Annex
C for the historic flood outlines).

10.1.3

The scheme crosses the river Great Ouse north of Offord Cluny (NGR: TL
2166 6834) via a new viaduct. A recently updated Environment Agency
model of the river Great Ouse has been used to establish baseline
conditions and assess the potential impact of the scheme on the
watercourse and its floodplain. The model is a combined 1D-2D ISISTuFlow, constructed in 2015 (see Annex D4 for further details). The
existing modelled water levels are presented in Table 10.1.

Table 10.1: River Great Ouse existing condition - modelled water levels
Model
node

Peak water level (mAOD)
4% AEP

1% AEP

1% AEP + CC

GtO28300

11.81

11.93

12.06

200m upstream of proposed A14

GtO27200

11.48

11.63

11.77

At proposed A14 viaduct

GtO27000

11.43

11.58

11.73

200m downstream of proposed A14

GtO26800

11.32

11.56

11.71

2.0km downstream of proposed A14

GtO25000

11.04

11.13

11.23

Location
1.3km upstream of proposed A14
(approx. Mill Road, Offord Cluny)

10.1.4

Where the new A14 crosses the river Great Ouse, Flood Zone 3 is
approximately 1km wide. Upstream of this location, there are properties
within the flood zone at Buckden Marina and Offord Cluny.

10.1.5

The river Great Ouse is navigable and the Environment Agency are the
navigation authority. Discussions with the Environment Agency concluded
that the soffit of any new structure over the river Great Ouse should provide
the waterways standard of a minimum 3m clearance above the normal
water level of 10.05m AOD, across the 9m width of channel.

10.2

With-scheme flood risk

10.2.1

The new A14 crossing over the river Great Ouse would consist of a viaduct
with small embankments at either end; the viaduct would also span IDB
Drain No.1. The viaduct consists of 14 arches, one which spans the river
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Great Ouse, seven on the left/west bank of the river Great Ouse, one of
which also crosses IDB Drain No.1 and seven on the right bank. The
design of the viaduct piers will be addressed further at detailed design
stage to minimise their impact to the watercourse, flood risk and
maintenance access (as recorded in a Statement of Common Ground
between Highways England and the Environment Agency). The
embankments at either end extend approximately 130m into the floodplain
on the left/west embankment and up to 60m on the right/east. An island is
included to accommodate a highway attenuation pond and viaduct supports
between piers 8 and 9 on the right/east bank of the river Great Ouse.
10.2.2

The viaduct, island and the two embankments have been included in the
1D-2D hydraulic model for the with-scheme scenario. The preliminary
design drawing A14-ACM-BN-05-DR-S-00021 has been included in Annex
H, which provides the details of the crossing. The structure has been
designed to satisfy the navigation requirement.

10.2.3

A minimum clear width of 9m from the top of the right/east bank of the river
Great Ouse will be provided for ongoing maintenance activities by the
Environment Agency.

10.2.4

The with-scheme scenario modelled water levels are summarised in Table
10.2.

Table 10.2: River Great Ouse with-scheme condition – modelled water levels
Location

Model node

Peak water level (mAOD)
4% AEP

1%AEP

GtO28300

11.81

11.94

200m upstream of proposed A14

GtO27200

11.49

11.63

At proposed A14 viaduct

GtO27000

11.43

11.58

200m downstream of proposed A14

GtO26800

11.41

11.56

2.0km downstream of proposed A14

GtO25000

11.04

11.13

1.3km upstream of proposed A14
(approx. Mill Road, Offord Cluny)

10.2.5

The with-scheme levels (Table 10.2) have been compared to the existing
water levels (Table 10.1) to assess the change in peak water levels and the
comparison is summarised in Table 10.3. The results indicate that the
change in in-channel water level for the 1% (1 in 100) AEP event withscheme is a peak of 0.1m water level rise approximately 200m upstream of
the crossing.
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Table 10.3: River Great Ouse relative change in peak water level
Location

Model node

Change in peak water level
(m)
4% AEP

1%AEP

GtO28300

0.00

0.003

200m upstream of proposed A14

GtO27200

0.005

0.01

At new A14 viaduct

GtO27000

0.00

0.00

200m downstream of proposed A14

GtO26800

0.00

0.00

2.0km downstream of proposed A14

GtO25000

0.00

0.00

1.3km upstream of proposed A14
(approx. Mill Road, Offord Cluny)

10.2.6

Hydraulic modelling indicates that the rise in upstream flood levels is the
result of two mechanisms; the loss of floodplain due to the construction of
the left/west embankment and the island reducing cross-sectional flow area
and in turn flow conveyance.

10.2.7

The change to predicted water levels across the floodplain would be
greatest immediately upstream of the left/west bank embankment and the
island (see Box 10.1), The increase in peak water level would reduce
progressively further upstream. The peak rise in water levels behind these
two elements is summarised in Table 10.4.

Table 10.4: River Great Ouse relative change in floodplain water levels
Change in peak water level (m)

Location

4% AEP

1%AEP

Upstream of left/east embankment

0.01

0.02

Upstream of island

0.02

0.02

10.2.8

It should be noted that the levels in Table 10.4 are localised upstream of
each structure. The rise of 0.02m for the 1% (1 in 100) AEP event extends
approximately 50m upstream of the left/west embankment and 10m of the
island. The rise in upstream water level greater than 10mm for the 1% (1 in
100) AEP event extends 70m upstream of the island and 600m upstream of
the left/west embankment for the same event. Neither area of water level
rise affects property.
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Box 10.1: river Great Ouse change to 1% AEP (1 in 100) plus climate change
water levels
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As a result of the crossing no properties would experience a rise in water
level greater than 10mm for all events up to and including the 1% (1 in 100)
AEP.
Impact on Buckden Marina

10.2.10

While the new river Great Ouse crossing will increase peak water levels
locally upstream it is not predicted to affect property (as opposed to
farmland). However four properties (labelled A to D in Box 10.1) at Buckden
Marina are predicted to experience a negligible change in the 1% (1 in 100)
AEP plus climate change event peak water levels as a result of the
scheme. A property threshold survey was undertaken at Buckden Marina
which confirmed that each of these properties would have a minimum of
0.6m freeboard and would not flood for at least the 1% (1 in 100) AEP plus
climate change event as summarised in Table 10.5, this is considered to be
a negligible change to the current situation.

Table 10.5: Comparison of threshold levels and design water level of
properties at Buckden Marina
Property
Ref

Ground
Level
(mAOD)

1% + CC AEP Event
Water Level
Existing

Withscheme

Property
Threshold
Level
(mAOD)

Height Above Flood
Level (m)
Existing

Withscheme

Change
in Water
Level
(mm)

A

11.85

11.985

11.988

12.72

0.735

0.732

3

B

11.90

11.989

11.994

12.75

0.761

0.756

5

C

11.98

11.989

11.994

12.80

0.811

0.806

5

D

11.88

11.996

12.002

12.62

0.624

0.618

6

Impact on safe access
10.2.11

Mill Road crosses the river Great Ouse floodplain between Buckden and
Offord Cluny approximately 1km upstream/south of the new crossing. With
reference to Box 10.1 the water level rise for the 1% (1 in 100) AEP plus
climate change event is up to 4mm and generally around 2mm. This is
considered a negligible change to existing predicted peak water levels and
it is not considered that the scheme will pose an impediment to safe
movement along this road beyond the existing situation.

10.3

Proposed mitigation

10.3.1

Level-for-level floodplain compensation storage would be provided to
mitigate for the loss of floodplain up to the 1% (1 in 100) AEP plus an
allowance for climate change peak water level. Two areas for floodplain
compensation are proposed on the left bank, upstream of the new A14
crossing. A third area of floodplain compensation is proposed on the right
bank, north/downstream of the A14 crossing to mitigate for the loss of
floodplain as a result of the construction of an attenuation pond.
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10.3.2

A highway attenuation pond is located within the floodplain of the river
Great Ouse, on the downstream side of the new A14 within a new island.
The pond would be bunded to remain operational during times of flood and
has therefore been included in the calculation of floodplain loss.

10.3.3

The location of the areas of floodplain loss and compensation are indicated
in Annex N Figure 10. A schedule of the floodplain compensation areas is
included in Table 10.6.

10.3.4

Liaison has been undertaken with landowners affected by an increase in
peak water levels greater than 0.01m for the 1% (1 in 100) AEP event
during the DCO examination process as agreed with the Environment
Agency. To date they have informally indicated that the change in risk
would be acceptable which Highways England is seeking confirmation of in
writing.

Table 10.6: Great Ouse floodplain compensation summary

Watercourse

Great Ouse

Loss
volume

Design flood
level

Min.
loss
level

(m3)

(mAOD)

(mAOD)

53,254

11.88

10.02

Max.
level

Min.
level

(mAOD)

(mAOD)

FpC45

11.88

10.21

FpC46

11.88

10.00

FpC47

11.88

10.90

Compensation
area ref

10.3.5

The detailed calculations are included for each area of floodplain loss and
each floodplain compensation area in Annex F.

10.4

Conclusion

10.4.1

Following DMRB guidance, as described in Section 1.8, with consideration
for the numbers of properties within the floodplain upstream of the scheme
crossing, the importance of flood risk on the river Great Ouse has been
assessed as very high. The new crossing would result in a peak water level
rise for the 1% (1 in 100) AEP event of 0.02m within the floodplain which
would represent an impact of minor magnitude and effect of moderate
significance. However, it should be noted that this peak rise in water level
only affects undeveloped land and not property. The scheme is predicted to
increase peak water levels to four properties at Buckden Marina for the 1%
(1 in 100) AEP plus climate change event by up to 6mm’ However this is
considered to be a negligible change in risk because the property
thresholds will retain a minimum freeboard of 0.6m above the peak water
level for this event and the properties will therefore not flood, consequently
the impact on them is considered to be negligible. Such an impact would be
classified as a negligible under DMRB guidance and result in the effect
being deemed to be of neutral significance.
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Table 10.7: River Great Ouse Summary
Importance
Very High

Flood Risk Issue(s)
Loss of floodplain
Minor constriction of flow path

6.3 – HE/A14/EX/237

Proposed
Mitigation

Magnitude
of impact

Significance
of effect

Floodplain
compensation

Minor
Adverse

Slight Adverse
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11

West Brook detailed assessment

11.1

Description

11.1.1

Please refer to Annex N Figure 11 for a location plan of the West Brook in
relation to the scheme.

11.1.2

The West Brook (also known as Hall Green Brook) is located at
approximately the centre of the new A14 scheme. The brook is designated
as a Main River from west of Hilton village. It flows north-east to its
confluence with the river Great Ouse north of Fenstanton (NGR: TL 3208
6985).

11.1.3

A number of Award Drains (including Huntingdon Award Drain to the west
and Hilton Drain to the east) outfall into West Brook in the vicinity of the
new A14.

11.1.4

The scheme crosses the realigned West Brook at NGR: TL 2964 6767,
adjacent to Potton Road (B1040) on a bridge, see Box 11.1.

11.1.5

Works on the West Brook at this location would require consent from the
Environment Agency under the protective provisions in the DCO. Similarly
works to the Award Drains would require consent from Huntingdonshire
District Council.

11.2

Existing flood risk

11.2.1

The SCDC/CCC SFRA (WSP, 2010) makes reference to historic flooding
on the West Brook in March 1947, October 1993, Easter 1998 and October
2001. However, it could be that this flooding was caused more by backingup from the river Great Ouse than directly from the West Brook itself.

11.2.2

The 2009 FRA (Highways Agency, 2009a) refers to flooding problems at
‘The Nursery’ (NGR: TL 3087 6766) resulting from siltation of the Hilton
Road Award Drain.

11.2.3

The 2009 FRA (Highways Agency, 2009a) referred to significant flooding
problems in the village of Hilton, in particular during October 2001, when a
number of properties were flooded. However, anecdotal reports in the FRA
indicate that it was surface water flooding resulting from culvert and/or
ordinary watercourse blockage due to insufficient maintenance rather than
solely the result of exceedance of channel capacity (i.e. fluvial flooding).
The Environment Agency believe that this flooding event in Hilton was not
influenced by the West Brook or river Great Ouse.

11.2.4

A new hydraulic model of the West Brook and two Award Drains has been
constructed for this FRA which combines the most recent Environment
Agency West Brook hydraulic model and the Mike11 model of the
Huntingdon Award Drain and Hilton Drain, developed for the 2009 FRA
(Highways Agency, 2009a). They have been augmented with additional
topographic channel cross sections completed in 2015. The new model has
been used to derive water levels on these watercourses. Please refer to
the model build report in Annex D5 for further details.
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Modelled baseline water levels for the West Brook, Huntingdon Award
Drain and Hilton Drain are presented in Table 11.1.

11.2.6

Box 11.1: West Brook location plan

Existing
A14

West Brook

Huntingdon
Award Drain

Potton Road

Hilton
Drain

11.2.7

The hydraulic model produces a revised flood extent to that included on the
published Flood Zone map, as indicated in Box 11.2. The existing/baseline
1% (1 in 100) AEP flood extent is significantly reduced. The modelled flood
extent is particularly reduced west of Potton Road downstream of the
scheme; west of Hilton Road, close to The Gables and upstream of the
proposed A14. The new flood extents in Box 11.2 are based on the
‘Defended’ model scenario (i.e. it includes the effect of flood defences).
The ‘Undefended’ scenario is used to update the published flood zones but
the EA has not yet published the flood zones from the new West Brook
hydraulic model. A review of the flood defences and Areas Benefitting from
Defences, as provided by the Environment Agency, indicates no defences
present which would be likely to influence water levels in the West Brook at
this location. Those defences that are present appear to be protection from
flooding on the river Great Ouse rather than the West Brook. This revised
modelling has been used to assess the potential impact of the scheme and
consequently any need for mitigation. A full explanation of the changes to
the flood zone extent are included in Annex D5.
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Box 11.2: West Brook existing condition – modelled 1% AEP flood extent
between existing and proposed A14.
Flood extent of
river Great Ouse
removed for
clarity

Existing A14

Extent of the modelled 1% (1 in
100) AEP West Brook flood event
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Table 11.1: West Brook existing condition - modelled water levels
Peak water level (mAOD)
Location and chainage

Model node

4%
AEP

1%
AEP

1.94km upstream of new A14

HGB5740

11.43

11.69

11.87

185m upstream of new A14

HGB3985

8.65

8.97

9.15

Immediately upstream A14 crossing

HGB3800

8.35

8.56

8.62

200m downstream of new A14

HGB3600

8.07

8.23

8.28

2.11km downstream of new A14

HGB1686

6.49

6.60

6.76

AWD_2761

20.83

20.93

20.99

AWD_1962

14.59

14.72

14.78

Upstream of Mere Way proposed culvert

AWD_1475

12.49

12.62

12.69

Upstream of proposed A14 culvert (Ch13+340)

AWD_1137

11.25

11.41

11.50

491m downstream of proposed A14 culvert
(Ch13+340)

AWD_0425

8.66

8.89

9.01

Immediately upstream of Potton Road culvert

AWD_0007

8.25

8.48

8.55

583m upstream of proposed A14

HID_1200

8.09

8.35

8.56

Upstream of proposed A14

HID_0770

7.36

7.69

7.89

Immediately downstream of proposed A14

HID_0558

7.25

7.63

7.84

1% AEP
+ CC

West Brook

Huntingdonshire Award Drain
800m upstream of proposed A14 culvert
(Ch12+250)
Immediately upstream of proposed A14 culvert
(Ch12+250)

Eastern Award Drain / Hilton Road Drain

NB: Scheme chainages have been added where required to aid location identification

11.3

With-scheme flood risk

11.3.1

The new A14 would cross the West Brook on a new bridge. The bridge
would consist of a single span of 11m and would be 31m long (the width of
the A14 carriageway). A minor realignment of the brook would also be
undertaken in the vicinity of the new A14 to allow for the Potton Road
embankment. The re-alignment would follow the embankment toe on the
east side. The newly realigned channel would be designed to provide a
similar cross-sectional dimension, gradient and floodplain profile to existing.
The outline-design for this would be progressed into the next detailed
design stage. The crossing and re-alignment have been added to the
hydraulic model to test their potential impact on flood risk. Please refer to
drawing A14-JCB-BN-14-DR-S-00001 in Annex H.

11.3.2

The Huntingdon Award Drain flows parallel with the new A14 to the west of
the West Brook, crossing the new road alignment twice approximately 1km
and 1.8km west of the West Brook (See Box 11.3). The Huntingdon Award
Drain follows the low topography in the areas and therefore all of the
surrounding land drains to it. The new A14 would cut off some drainage
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paths and to allow for this, drainage ditches would be constructed parallel
to the A14 from Ermine Street to their outfall with the West Brook. The
changes in land drainage are considered to have a negligible impact and
therefore they have not been modelled. This is due to the small catchments
affected by each drain, and the minimal change in volume of flow entering
the watercourse.
Box 11.3: Watercourse Crossings location plan

11.3.3

The Eastern Award Drain/Hilton Road Drain would be crossed by the new
A14 approximately 1km to the east of West Brook. It is proposed to convey
this Drain under the new road via an 105m long, 2.7m wide by 2.4m high
box culvert (CU182).

11.3.4

Two borrow pits are to be excavated in the area to the north of the
proposed A14, within existing floodplain.

11.3.5

The modelling results representing the proposed scenario are summarised
in Table 11.2.
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Table 11.2: West Brook with-scheme condition – modelled water levels
Location

Model node

Peak water level (mAOD)
4% AEP

1%AEP

West Brook
1.94km upstream of new A14

HGB5740

11.43

11.69

185m upstream of new A14

HGB3985

8.61

8.88

Immediately upstream A14 crossing

HGB3800

8.31

8.51

200m downstream of new A14

HGB3600

8.03

8.19

2.11km downstream of new A14

HGB1686

6.46

6.60

800m upstream of proposed A14 culvert
(Ch12+250)

AWD_2761

20.83

20.93

Immediately upstream of proposed A14
culvert (Ch12+250)

AWD_1962

14.55

14.67

Upstream of Mere Way proposed culvert

AWD_1475

12.19

12.33

Upstream of proposed A14 culvert
(Ch13+340)

AWD_1137

11.23

11.37

491m downstream of proposed A14 culvert
(Ch13+340)

AWD_0425

8.57

8.80

Immediately upstream of Potton Road
culvert

AWD_0007

8.21

8.45

583m upstream of proposed A14

HID_1200

8.09

8.34

Upstream of proposed A14

HID_0770

7.36

7.59

Immediately downstream of proposed A14

HID_0558RE

6.73

6.90

Huntingdonshire Award Drain

Eastern Award Drain / Hilton Road Drain

11.3.6

The with-scheme modelled water levels (Table 11.2) have been compared
to the existing (Table 11.1) to determine the potential impact of the scheme.
The difference between the levels is presented in Table 11.3.
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Table 11.3: West Brook and Award Drains relative change in peak water level
Location

Model node

Peak water level (mAOD)
4% AEP

1%AEP

West Brook
1.94km upstream of proposed A14

HGB5740

0.00

0.00

185m upstream of proposed A14

HGB3985

-0.04

-0.09

Immediately upstream of A14 crossing

HGB3800

-0.04

-0.05

200m downstream of proposed A14

HGB3600

-0.04

-0.04

2.11km downstream of proposed A14

HGB1686

-0.03

0.00

800m upstream of proposed A14 culvert
(Ch12+250)

AWD_2761

0.00

0.00

Immediately upstream of proposed A14
culvert (Ch12+250)

AWD_1962

-0.04

-0.05

Upstream of Mere Way proposed culvert

AWD_1475

-0.30

-0.29

Upstream of proposed A14 culvert
(Ch13+340)

AWD_1137

-0.02

-0.04

491m downstream of proposed A14
culvert (Ch13+340)

AWD_0425

-0.09

-0. 09

Immediately upstream of Potton Road
culvert

AWD_0007

-0.04

-0.03

HID_1200

0.00

-0.01

HID_0770

0.00

-0.10

-0.52

-0.73

Huntingdonshire Award Drain

Eastern Award Drain / Hilton Road Drain
583m upstream of proposed A14
Immediately upstream of proposed A14
Immediately downstream of proposed
A14

HID_0558/
HID_0558RE

11.3.7

A comparison of the modelled water levels on the West Brook indicate that
the scheme would result in no increase to water levels both upstream and
downstream of the new crossing for the 1% (1 in 100) AEP event. The
change in 1% (1 in 100) AEP water levels is presented in Box 11.4.

11.3.8

The scheme would not increase 1% (1 in 100) AEP water levels on the
Huntingdon Award Drain.

11.3.9

The scheme would not increase 1% (1 in 100) AEP water levels on the
Hilton Drain.

11.3.10

Box 11.3 indicates that for the 1% (1 in 100) AEP event the scheme results
in a reduction in peak water levels in the floodplain against the existing
situation. Water levels are predicted to rise within proposed borrow pits,
floodplain compensation areas and a small area adjacent to the borrow
pits. The borrow pit has been divided into two due to the presence of
utilities below ground.
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11.3.11

The proposed borrow pit has been modelled as being full of groundwater as
a conservative approach. Seasonal fluctuation in groundwater levels could
result in the availability of additional flood water storage within the Borrow
Pit to that assumed in the model. The borrow pit has not been considered
as a flood compensation area. The depth change indicated in the borrow pit
in Box 11.4 includes the groundwater modelled as being present prior to
the flood event.

11.3.12

Floodplain compensation has been proposed as mitigation for loss of
floodplain as a result of the scheme. It should also be noted that the
scheme footprint would only intersect the modelled 1% (1in 100) AEP
floodplain on the Potton Road embankment immediately downstream of the
crossing.

11.3.13

There is an area of approximately 0.008 km2 between the borrow pits
indicated in Box 11.4 which is predicted to experience an increase in flood
depth greater than 10mm when compared to the existing situation for the
1% (1 in 100) AEP event. This is understood to result from the connectivity
of the southern borrow pit with the floodplain for the West Brook. This
results in a flow path for flood water from the brook to an existing area of
lower ground and is not the result of an increase in water levels in the
watercourse. It is not possible to lower ground levels between the two
borrow pit sections due to the utilities present in this area. Therefore
prevention of the flooding in this area would require bunds or similar raised
structures to restrict the connectivity across the floodplain and thus divert
flood flows elsewhere which may result in a reduction in the benefits of the
scheme downstream. Water levels increase by up to 350mm for the 1% (1
in 100) AEP event in a very small proportion of the area consequently the
potential impact of the scheme has therefore been assessed as major
adverse at this location. However the water level rise does not affect
property and this location is within an area to be permanently acquired by
Highways England; consequently no other landowners will be affected. As
such the significance of the effect of the scheme is considered slight
adverse (summarised in Table 11.5). .

11.3.14

Other areas that will experience an increase in flood depth compared to the
existing situation are the borrow pit and flood compensation areas. The
increase in flood depth in the borrow pit is in part due to the modelled
presence of groundwater which has been assumed to fill the borrow pit.
The maximum modelled depth of flood water above this assumed
groundwater level in the borrow pits is 0.17m in the 1% (1 in 100) AEP
event.

11.3.15

An area of approximately 0.65km2 experiences a decrease in peak water
level of 10mm or greater for the 1% (1 in 100) AEP event as a result of the
scheme. This area includes sections of floodplain close to properties on
Hinton Road.
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Box 11.4: West Brook with-scheme change in 1% AEP peak water levels

Existing A14
Node
HGGB1686

Potton
Road
Node
HGGB3600

Floodplain
Compensation
Proposed
borrow pit
Floodplain
Compensation

NB: Comparison water levels are in metres.
Scheme beyond Hilton Road embankment not included within model as no out of bank flooding in the vicinity.
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11.4

Proposed mitigation

11.4.1

With-scheme peak water levels in the West Brook are included in Table
11.3 and are either reduced or remain the same as for the existing
situation.

11.4.2

Floodplain compensation storage will be provided to mitigate for the minor
encroachment into the floodplain. The floodplain compensation has been
included within the with-scheme modelling.

11.4.3

Floodplain compensation would also be provided to mitigate for the minor
encroachment into the floodplain for the Hilton Drain by the Hilton Road
embankment.

11.4.4

The location of the areas of floodplain loss and compensation are indicated
in Annex N Figure 11. A schedule of the floodplain compensation areas is
included in Table 11.4.

Table 11.4: West Brook and Award Drain floodplain compensation summary
Loss
volume

Design
flood level

Min.
loss
level

(m3)

(mAOD)

(mAOD)

West Brook
(Potton Road
Embankment)

9.414

8.37

7.63

West Brook
(A14
Embankment)

2,498

8.00

Hilton Drain

582

6.88

Watercourse

Max.
level

Min.
level

(mAOD)

(mAOD)

FpC35

8.37

7.90

7.42

FpC35

8.37

7.90

6.70

FpC50

6.88

6.50

Compensation
area ref

11.4.5

Floodplain compensation area FpC35 has been located as close as
practicable to the area of loss on the West Brook and FpC50 Hilton Drain.
However, FpC35 is located on the Huntingdon Award Drain rather than on
the West Brook. It was not possible to identify any areas appropriate for
level for level floodplain compensation on the West Brook in close proximity
to the scheme, which were not already in the flood zone and where bank
and water levels on the West Brook would allow the floodplain
compensation to be constructed without impacting on flows outside of flood
events. The hydraulic modelling of the FpC’s has indicated that provision of
floodplain compensation storage on the Huntingdon Award Drain does still
result in a reduction of peak water level on the West Brook downstream of
the confluence with the Huntingdon Award Drain.

11.4.6

The main body of FpC50 is located approximately 220m from the Hilton
Drain, with a narrow channel connecting the two. This is due to a shortage
of available land at a higher level close to the watercourse that is not part of
the existing floodplain or that would open up new flow paths and result in
flooding in other areas. The compensation areas were modelled as
connected to the watercourses as described above.
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11.4.7

The detailed calculations are included for each area of floodplain loss and
each floodplain compensation area in Annex F.

11.5

Conclusion

11.5.1

The flood risk impact of the scheme has been assessed as negligible on
Hilton Drain and Huntingdon Award Drain and major adverse on the West
Brook.

11.5.2

The scheme does not impact upon flood risk in the village of Hilton
upstream/south of the A14.

11.5.3

The provision of floodplain compensation as mitigation for areas lost and
the reduction in water levels due to the scheme will result in a number of
areas with a reduction in flood risk due to the scheme. A small area
between the proposed borrow pit sections will experience an increase in
flood depth in the 1% (1 in 100 year) AEP event due to the scheme. This is
attributed to the connectivity of the borrow pit and the floodplain,
subsequently introducing a flow path to an area of existing low ground.
There is no property within the area affected by this rise in levels. This area
is to be permanently acquired by Highways England for the scheme.

11.5.4

Overall the scheme is considered to have a neutral effect on flood risk for
the Huntingdon Award Drain and the Hilton Road Drain, and a slight
adverse effect locally on flood risk for the West Brook. This is due to the
area of West Brook floodplain with increased flood depth of greater than
100mm, resulting in a major adverse magnitude of impact, but as this
occurs in an area to be permanently acquired by Highways England for the
scheme and it does not affect property, the significance of this is
considered to be slight, Table 11.5 provides a summary.

Table 11.5: West Brook summary
Proposed
Mitigation

Magnitude
of impact

Significance
of effect

Floodplain
compensation

Major
Adverse

Slight
Adverse

Loss of floodplain

Floodplain
compensation

Negligible

Neutral

Loss of floodplain

Floodplain
compensation

Negligible

Neutral

Watercourse

Importance

Flood Risk Issue(s)

West Brook

Medium

Area of floodplain
with increased depth

Hunts Award
Drain

Low

Hilton Road
Drain

Low

Loss of floodplain
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12

Oxholme Drain detailed assessment

12.1

Description and existing flood risk

12.1.1

Oxholme Drain is an Award Drain flowing from the south-west of Conington
north-east towards its confluence with the river Great Ouse north of Fen
Drayton Nature Reserve. Oxholme Drain is awarded to SCDC for
maintenance. The Environment Agency’s published Flood Zone map (see
Figure 17.2 in Volume 2 of the ES and in Annex B) identifies a wide extent
of Flood Zone 3 in the vicinity of the scheme, encompassing both Oxholme
Drain and Covell’s Drain. Covell’s Drain is discussed further in Section 13.

12.1.2

Consultation with the Environment Agency identified historic incidents of
flooding upstream of the scheme in the village of Conington. The 2009
FRA (Highways Agency, 2009a) attributed this to a lack of maintenance on
the watercourse and a complexity of hydraulic structures in the village.

12.1.3

Due to the wide extent of Flood Zone 3, a 1D hydraulic model was obtained
for Oxholme Drain from the Environment Agency to establish existing water
levels and assess the potential impact of the scheme. Due to areas of
shared floodplain this model has been combined with a 1D hydraulic model
for Covell’s Drain, also provided by the Environment Agency. A 2D domain
has been created for key areas within the model.

12.1.4

The estimate of existing peak water levels based on hydraulic modelling of
the Oxholme Drain in the vicinity of the scheme is included in Table 12.1.

Table 12.1: Oxholme Drain existing condition - modelled water levels
Location

Model node

Upstream model node

8.031

Upstream of proposed u/s culvert

Peak water level (mAOD)
5 % AEP

1% AEP

1% AEP + CC

12.29

12.38

12.44

38.017_copy

9.18

9.32

9.37

152m u/s of proposed A14

38.017

9.04

9.18

9.23

u/s of proposed A14

OX_A14CVTu

8.94

9.07

9.13

Upstream of proposed d/s culvert

38.015copy

8.00

8.16

8.21

Downstream model node

38.001b

4.82

4.99

5.09

12.2

With-scheme flood risk

12.2.1

Oxholme Drain is located towards the eastern end of the new A14 section.
It currently flows beneath the existing A14 in an 1.8m diameter culvert. It is
proposed to convey the Drain beneath the new A14 via a 98m long 2m
diameter culvert (CU196) approximately 450m upstream/south-west of the
existing A14.

12.2.2

The proposed condition for the Oxholme Drain has been represented by
inserting the new culvert into the model. Table 12.2 summarises the withscheme modelling results.
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Table 12.2: Oxholme Drain with-scheme condition - modelled water levels
Location

Model node

Upstream model node

38.031

Upstream of proposed u/s culvert

Peak water level (mAOD)
5 % AEP

1% AEP

1% AEP + CC

12.29

12.38

12.44

38.017_copy

9.14

9.28

9.34

152m u/s of proposed A14

38.017

8.97

9.12

9.16

u/s of proposed A14

OX_A14CVTu

8.80

8.94

9.01

Upstream of proposed d/s culvert

38.015copy

7.96

8.11

8.17

Downstream model node

38.001b

4.82

4.99

5.09

12.2.3

The with-scheme modelled water levels (Table 12.2) have been compared
to the existing (Table 12.1) to determine the potential impact of the scheme.
The difference between the levels is presented in Table 12.3.

Table 12.3: Oxholme Drain relative change in peak water level
Location

Model node

Upstream model node

38.031

Upstream of proposed u/s culvert

Peak water level (mAOD)
5 % AEP

1% AEP

1% AEP + CC

0.00

0.00

0.00

38.017_copy

-0.04

-0.04

-0.03

152m u/s of proposed A14

38.017

-0.07

-0.06

-0.07

u/s of proposed A14

OX_A14CVTu

-0.14

-0.13

-0.12

Upstream of proposed d/s culvert

38.015copy

-0.04

-0.05

-0.04

Downstream model node

38.001b

0.00

0.00

0.00

12.2.4

A comparison of the modelled water levels on the Oxholme Drain indicates
that the scheme will result in a decrease in water levels both upstream and
downstream of the new crossing for the 1% (1 in 100) AEP event.

12.2.5

For all events, there is no change in flood extent as a result of the scheme.
Modelled water levels decrease or remain unchanged in the post-scheme
scenario for Oxholme Drain in all events. Further downstream, there is a
reduction in flood depth of floodplain in all events. As no flooding from
Oxholme Drain is predicted for any event, this consequently will not result
in the loss of any floodplain.

12.3

Conclusion

12.3.1

The results of a comparison of existing and with-scheme scenarios indicate
that the scheme would not increase water levels on the watercourse.

12.3.2

There is a reduction in flood risk in the 1% (1 in 100) AEP event; based on
the anticipated decrease in water levels for the post-scheme scenario the
magnitude of impact has been classified as minor beneficial. As the change
does not affect property, significance of the effect is considered neutral.
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Table 12.4: Oxholme Drain summary
Importance

Flood Risk Issue(s)

Proposed
Mitigation

Magnitude
of impact

Significance of
effect

Low

Disruption of surface
water flow path

None

Minor
Beneficial

Neutral
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13

Covell’s Drain detailed assessment

13.1

Description and existing flood risk

13.1.1

Covell’s Drain is located to the east of Oxholme Drain. The Drain has been
awarded to SCDC for maintenance. The Award Drain is formed of a
number of drains, with an upstream extent close to the A428 (NGR: TL
3331 5999). The drain flows north through Elsworth, Boxworth and
Conington, prior to reaching the new A14 crossing (NGR: TL 3324 6709).
The existing A14 is located approximately 230m downstream of the
scheme and from here the Covell’s Drain flows north-east and passes Fen
Stanton and Swavesey, prior to an outfall into the river Great Ouse
approximately 550m downstream of Covell’s Bridge (NGR: TL 3529 7013).

13.1.2

The Environment Agency published flood map identifies an area of Flood
Zone 3 that connects Oxholme Drain and Covell’s Drain floodplains in the
vicinity of the scheme. There is no record of historic flooding in this area,
but it has been recorded further downstream at Fen Drayton.

13.1.3

Covell’s Drain is included in the Environment Agency’s 2014 river Great
Ouse hydraulic model; however, coverage does not extend sufficiently
upstream to fully assess the potential impact of the scheme. Instead, the
1D model constructed for the 2009 FRA (Highways Agency, 2009a) has
been used and combined with the 1D model for the Oxholme Drain. The
existing conditions have been established and assessment made of the
potential impact of the scheme on peak water levels in the watercourse.
The existing peak water levels are summarised in Table 13.1.

Table 13.1: Covell’s Drain existing condition - modelled water levels
Peak water level (mAOD)

Location

Model node

Upstream model node

39.019

11.55

11.75

198m u/s of proposed A14

39.011

8.70

8.94

u/s of proposed A14

COV_A14CVu

8.38

8.63

8.79

d/s of proposed A14

39.010

8.27

8.51

8.66

Downstream model node

39.001c

4.36

4.45

4.52

5% AEP

1% AEP

1% AEP + CC
11.88
9.11

13.2

With-scheme flood risk

13.2.1

The with-scheme condition has been modelled, through the inclusion of
culvert CU199 and the road embankment, in the existing model. The Drain
is proposed to be conveyed beneath the new A14 via a new 60m long 2.5m
high, 4m wide box culvert (CU199). The modelled with-scheme peak water
levels are summarised in Table 13.2.
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Table 13.2: Covell’s Drain with-scheme condition – modelled water levels
Peak water level (mAOD)

Location

Model node

Upstream model node

39.019

11.55

11.75

11.88

198m u/s of proposed A14

39.011

8.67

8.92

9.08

u/s of proposed A14

COV_A14CVu

8.31

8.56

8.73

d/s of proposed A14

39.010

8.25

8.49

8.64

Downstream model node

39.001c

4.36

4.45

4.51

13.2.2

5% AEP

1% AEP

1% AEP + CC

The with-scheme modelled water levels (Table 13.2) have been compared
to the existing (Table 13.1) to determine the potential impact of the scheme.
The difference between the levels is presented in Table 13.3.

Table 13.3: Covell’s Drain relative change in peak water level
Peak water level (mAOD)

Location

Model node

Upstream model node

39.019

0.00

0.00

0.00

198m u/s of proposed A14

39.011

-0.03

-0.02

-0.03

u/s of proposed A14

COV_A14CVu

-0.07

-0.07

-0.06

d/s of proposed A14

39.010

-0.02

-0.02

-0.02

Downstream model node

39.001c

0.00

0.00

-0.01

5% AEP

1% AEP

1% AEP + CC

13.2.3

The model indicates that the scheme would result in a decrease in water
levels upstream and downstream of the new A14. Consequently the
potential significance of the effects has been classified as neutral and no
mitigation is required.

13.2.4

The For all events, there is no change in flood extent as a result of the
scheme. Modelled water levels decrease or remain unchanged in the postscheme scenario for Covell’s Drain in all events. Further downstream, there
is a reduction in flood depth of floodplain in all events. As no flooding from
Covell’s Drain is predicted for any event, this consequently will not result in
the loss of any floodplain.

13.3

Conclusion

13.3.1

There is a reduction in flood risk in the 1% (1 in 100) AEP event; based on
the anticipated decrease in water levels for the post-scheme scenario the
magnitude of impact has been classified as minor beneficial. As the change
does not affect property, significance of the effect is considered neutral.
This is summarised in Table 13.5.
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Table 13.5: Covell’s Drain summary
Importance

Flood Risk Issue(s)

Proposed Mitigation

Magnitude
of impact

Significance
of effect

Medium

None

None

Minor
Beneficial

Neutral
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14

Utton’s Drove Drain detailed assessment

14.1

Description and existing flood risk

14.1.1

Utton’s Drove Drain is located towards the east of the scheme along the
existing section of the A14 which would be widened. The Drain is classified
as an Award Drain, awarded to SCDC for maintenance. A number of
tributaries enter from its source south of Boxworth to its confluence with
Swavesey Drain at Cow Fen (NGR: TL 3772 6852).

14.1.2

There is no record of historic flooding in the vicinity of the A14. However,
Flood Zone 3 mapping indicates extensive potential flooding upstream and
downstream of the road on Utton’s Drove Drain.
1D hydraulic modelling has been undertaken to assess the potential impact
of the scheme. Utton’s Drove Drain was included in the 2014 Environment
Agency river Great Ouse hydraulic model, however, its coverage is
insufficient to fully test the potential impact of the scheme. Instead a
hydraulic model developed for the 2009 FRA (Highways Agency, 2009a)
has been used to establish baseline water levels and assess the potential
impact on Utton’s Drove Drain. This model has been modified to improve
the representation of the watercourse. Details of the changes made can be
found in Annex D9. The existing conditions have been established and
assessment made of the potential impact of the scheme on peak water
levels in the watercourse. The existing peak water levels are summarised
in Table 14.1.

Table 14.1: Utton’s Drove Drain existing condition - modelled water levels
Peak water level (mAOD)
Location

Model node

107m upstream of proposed upstream
culvert

1.001

14.74

14.89

14.96

Upstream of proposed upstream culvert

48.005CVTu

13.31

13.40

13.42

Downstream of proposed upstream
culvert

48.005CVTd

13.27

13.38

13.42

A14_CVTu

13.24

13.33

13.38

Downstream of A14

48.002

12.04

12.20

12.30

Upstream of proposed downstream
culvert

48.001CVTu

11.93

12.07

12.16

Downstream of proposed downstream
culvert

48.001

11.85

12.00

12.08

107m downstream of proposed
downstream culvert

3.018

11.25

11.38

11.46

Upstream of A14
(at proposed extension inlet location)
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14.2

With-scheme flood risk

14.2.1

It is proposed to widen the A14 where it crosses Utton’s Drove Drain.
Three crossings would be constructed on the watercourse to accommodate
the scheme. The widened A14 would require a 33m long 1.8m box culvert
extension (CU203), whilst new crossings are proposed for access roads
either side of the A14: the crossing to the south would be a 10m long bridge
over the watercourse and CU223 to the north would be a 10m long culvert,
2.5m in diameter but with a flattened invert to give a max height of 2m.

14.2.2

The three crossings and the new road embankment have been inserted
into the hydraulic model to assess the impact of the scheme. The
modelling results representing the unmitigated with-scheme scenario are
summarised in Table 14.2.

Table 14.2: Utton’s Drove Drain with-scheme condition - modelled water levels
Peak water level (mAOD)

Location

Model node

107m upstream of proposed upstream culvert

1.001

14.74

14.88

Upstream of proposed upstream culvert

48.005CVTu

13.11

13.36

Downstream of proposed upstream culvert

48.005CVTd

12.99

13.16

Upstream of A14 (at proposed extension inlet
location)

A14_CVTu

12.53

12.77

Downstream of A14

48.002

12.20

12.37

Upstream of proposed downstream culvert

48.001CVTu

11.91

12.10

Downstream of proposed downstream culvert

48.001

11.84

11.99

107m downstream of proposed downstream
culvert

3.018

11.25

11.38

14.2.3

5% AEP

1%AEP

The with-scheme modelled water levels (Table 14.2) have been compared
to the existing (Table 14.1) to determine the potential impact of the scheme.
The difference between the levels is presented in Table 14.3.
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Table 14.3: Utton’s Drove Drain relative change in peak water levels
Location

Model node

Peak water level
(mAOD)
5% AEP

107m upstream of proposed upstream culvert

1.001

Upstream of proposed upstream culvert

1%AEP

0.00

0.00

48.005CVTu

-0.18

-0.09

Downstream of proposed upstream culvert

48.005CVTd

-0.30

-0.22

Upstream of A14 (at proposed extension inlet location)

A14_CVTu

-0.71

-0.56

Downstream of A14

48.002

0.16

0.16

Upstream of proposed downstream culvert

48.001CVTu

-0.02

0.03

Downstream of proposed downstream culvert

48.001

-0.01

0.00

107m downstream of proposed downstream culvert

3.018

0.00

0.00

14.2.4

Table 14.3 indicates that the scheme would result in a negligible or minor
beneficial impact on water levels both upstream and downstream of the
A14, other than a localised increase between the A14 and the downstream
culvert (CU223) beneath the access track to the north of the A14. This
increase is caused by the change in hydraulic regime caused by the
extended culvert. The increase in peak water level is restricted to a 36m
length of Utton’s Drove Drain that is within the scheme boundary and land
to be permanently acquired by Highways England. The water level remains
in-channel at this location for all events tested.

14.2.5

The flood extent upstream of the A14 is predicted to change for the 1%
AEP (1 in 100) plus climate change event. A comparison of the modelled
flood extents and Flood Zone 3 can be found in Annex D9. There is no out
of bank flooding in the other simulated events. The increase in peak water
level is a maximum of 0.07m for the 1% AEP (1 in 100) plus climate change
event and is contained within an area to be permanently acquired by
Highways England for the scheme between access tracks and drainage
balancing ponds.

14.2.6

Swavesey Internal Drainage Board have made representations regarding
the impact of changes in flow on Utton’s Drove Drain affecting the
Swavesey Drain. The confluence of the two watercourses is approximately
4km downstream/north of the A14. Table 14.3 indicates that the increase in
water levels as a result of the scheme is limited to a localised stretch of
watercourse which extends for approximately 30m downstream of the A14
and no further. Additionally as indicated in Section 24 attenuation facilities
are included to mitigate for any increase in drainage runoff from the road
and ensure peak flows do not increase compared to the existing situation.

14.3

Proposed mitigation

14.3.1

To mitigate for the loss of floodplain as a result of the scheme it is proposed
to introduce level-for-level floodplain compensation. Three floodplain
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compensation areas are proposed upstream of the main A14 carriageway,
as close as practicable to the area of loss.
14.3.2

The location of the areas of floodplain loss and compensation are indicated
in Annex N Figure 14. A schedule of the floodplain compensation areas is
included in Table 14.4.

Table 14.4: Utton’s Drove Drain floodplain compensation summary

Watercourse

Utton’s Drove

Loss
volume

Design
flood level

Min.
loss
level

(m3)

(mAOD)

(mAOD)

1,677

13.37

12.44

Max.
level

Min.
level

(mAOD)

(mAOD)

FpC48

13.37

13.14

FpC57

13.37

12.93

FpC58

13.37

12.93

Compensation
area ref

14.3.3

The detailed calculations are included for each area of floodplain loss and
each floodplain compensation area in Annex F.

14.4

Conclusion

14.4.1

The magnitude of the scheme’s impact on flood risk has been classified as
minor adverse as the rise in peak water levels in the 1% (1 in 100) AEP
event is constrained to a short length of the watercourse between culverts
immediately downstream of the A14 and there is no change further
downstream, beyond the scheme. Floodplain compensation is proposed to
mitigate for the loss of floodplain. The small area that is predicted to
experience an increase in flood risk is within an area to be permanently
acquired for the scheme. Consequently the significance of the effect of the
scheme on flood risk is neutral, as summarised in Table 14.5.

Table 14.5: Utton’s Drove Drain summary
Importance

Flood Risk Issue(s)

Proposed Mitigation

Magnitude
of impact

Significance
of effect

Low

Loss of floodplain

Floodplain
compensation

Minor
adverse

Neutral
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15

Swavesey Drain detailed assessment

15.1

Description and existing flood risk

15.1.1

Swavesey Drain is located towards the east of the scheme along the
existing section of the A14 which would be widened. The Drain is classified
as an Award Drain, awarded to SCDC for maintenance.

15.1.2

Swavesey Drain is classified as a Main River from Highfield Farm, just
upstream of Ramper Road and east of Swavesey (NGR: TL 3737 6742).
Where the new A14 crosses the Swavesey Drain, upstream of the village of
Swavesey, it is classified as an Award Drain.

15.1.3

There are no records of historic flooding of Swavesey Drain in the vicinity of
the A14 and no mapped Flood Zone within the proposed extent of the
scheme. Based on this current lack of flood risk in the Swavesey Drain at
the location of the A14 crossing, it has been concluded that the scheme
would not impact flood risk and the Swavesey Drain has therefore not been
modelled.

15.2

With-scheme flood risk

15.2.1

The existing A14 is proposed to be widened where it crosses the Swavesey
Drain. The current 1.8m diameter culvert (CU202) would be maintained
and the length increased by 25m to convey the Drain under the widened
carriageway.

15.2.2

Two new culverts would be installed to convey the Drain under a side road
to the south/upstream of the A14 (CU219 a 1m high by 1.8m wide box
culvert) and a local access road to the north/downstream of the A14
(CU220 a 1.8m wide by 2.1m high box culvert). The culverts have been
designed to convey the 1% (1 in 100) AEP plus an allowance for climate
change peak flow of 2.01m3/s. This was derived using the Flood Estimation
Handbook statistical method (Annex I).
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16

Longstanton Brook detailed assessment

16.1

Description and existing flood risk

16.1.1

Longstanton Brook is located towards the east of the scheme. The brook is
an Award Drain, awarded to SCDC for maintenance. The watercourse
originates to the south-west of Childerley, and flows north-east, passing Bar
Hill and through Longstanton, prior to its confluence with Swavesey Drain
near Cow Fen. The brook currently flows beneath the existing A14 to the
north of Bar Hill (NGR: TL 3802 6419).

16.1.2

The published Flood Zone 3 extent indicates flooding upstream of Bar Hill
and the A14 but peak water levels remain in-bank in the vicinity of the
scheme and downstream.

16.1.3

The village of Longstanton has flooded on several occasions in 1993, 2001
and 2014 from both Longstanton Brook and surface water flooding.

16.1.4

A new hydraulic model of Longstanton Brook has been developed to
estimate existing peak water levels and to test the impact of the scheme on
flood risk. The existing (baseline) flood levels are summarised in Table
16.1. Details of the model build are included in Annex D12. The modelled
flood extents indicate that flows remain in-bank throughout the study area
up to and including the 1% AEP (1 in 100) plus climate change event, with
the exception of a small area approximately 800m upstream of the scheme.

Table 16.1: Longstanton Brook existing condition modelled peak water levels
Peak water level (mAOD)
Location

Model node
5% AEP

1% AEP

1% AEP+
CC

260m upstream of
proposed A14 culvert

LB1721

20.27

20.46

20.56

Immediately upstream
of proposed upstream
culvert

LB1513

19.28

19.47

19.57

Immediately upstream
of proposed A14
culvert

LB1461

18.94

19.17

19.29

Immediately upstream
of proposed
downstream track
crossing culvert

LB1434In3CP1

18.22

18.38

18.46

Immediately upstream
of proposed
downstream slipway
crossing culvert

LB1434In4CP

18.12

18.28

18.36

300m downstream of
proposed A14 culvert

LB1135

17.32

17.56

17.69
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16.2

With-scheme flood risk

16.2.1

As part of the scheme Bar Hill junction is proposed to be upgraded. Three
additional access roads are proposed to be introduced to the west of the
junction, all of which would cross the Longstanton Brook. One crossing
would be on the upstream side of the existing A14 and two downstream.
To accommodate the access roads the existing 1.8m diameter A14 culvert
(CU205) would be extended to a length of 57m. A new 1.8m width 6m long
crossing would convey the brook under a local access road to the
south/upstream of the A14. A new 1.8m high by 3m wide box culvert
(CU234) and 1.8m width 10m long crossing would convey the brook
beneath slip roads, north/downstream of the A14.

16.2.2

The with-scheme modelled water levels are included in Table 16.2.

Table 16.2: Longstanton Brook with-scheme condition – modelled water levels
Location

Model Node

Peak Water level (mAOD)
5% AEP

260m upstream of proposedA14 culvert
Immediately upstream of proposed
upstream culvert
Immediately upstream of proposed A14
culvert
Immediately upstream of proposed
downstream track crossing culvert
Immediately upstream of proposed
downstream slipway crossing culvert
300m downstream of proposed A14 culvert

16.2.3

1% AEP

LB1721

20.27

20.46

LB1513

19.29

19.47

LB1461

18.94

19.17

LB1434In3CP1

18.19

18.36

LB1434In4CP

18.06

18.24

LB1135

17.32

17.56

The existing and with-scheme peak water levels have been compared in
Table 16.3 to present the impact of the scheme.

Table 16.3: Longstanton Brook relative change in peak water levels
Location

Model Node

Peak Water level (mAOD)
5% AEP

260m upstream of proposedA14 culvert
Immediately upstream of proposed upstream
culvert
Immediately upstream of proposed A14
culvert
Immediately upstream of proposed
downstream track crossing culvert
Immediately upstream of proposed
downstream slipway crossing culvert
300m downstream of proposed A14 culvert

16.2.4

1% AEP

LB1721

0.00

0.00

LB1513

0.01

0.00

LB1461

0.00

0.00

LB1434In3CP1

-0.03

-0.02

LB1434In4CP

-0.06

-0.04

0.00

0.00

LB1135

Table 16.3 indicates that peak water levels reduce immediately
downstream of the scheme, and that there is negligible change along the
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remainder of Longstanton Brook, with levels at the upstream and
downstream extents of the model unchanged from the baseline. As there is
no out-of-bank flooding within the scheme extents, the scheme does not
result in the loss of floodplain and consequently no mitigation measures are
required.
16.3

Conclusion

16.3.1

As there is no loss of floodplain due to the scheme, and the only change in
peak level flows is a minor localised reduction, the scheme’s effect on flood
risk on Longstanton Brook is considered to be neutral, as summarised in
Table 16.4.

Table 16.4: Longstanton Brook summary
Importance

Flood Risk Issue(s)

Proposed Mitigation

Magnitude
of impact

Significan
ce of effect

High

None

None

Negligible

Neutral
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17

Oakington Brook detailed assessment

17.1

Description and existing flood risk

17.1.1

Oakington Brook rises to the south-west of Dry Drayton where it flows north
and east, through the east of Bar Hill prior to crossing the existing A14 at
NGR: TL 3874 6369. Downstream of the A14 the brook is designated as
Main River and flows eastwards through Oakington, prior to its confluence
with Beck Brook (also known as Cottenham Lode) to the north-east of the
village (NGR: TL 4188 6469).

17.1.2

The published Environment Agency Flood Zone map indicates a wide
Flood Zone through Bar Hill upstream of the A14. It then continues as it
crosses the A14 and then through the village of Oakington, located 2.5km
downstream of the A14. The previous FRA referred to known flooding
problems in the village.

17.1.3

The Environment Agency’s historic flood map identifies flooding 1.8km
north/downstream of the A14 in Oakington in May 1978 and October 2001.

17.1.4

The Environment Agency’s Beck Brook model includes the Oakington
Brook. This model has been updated as part of this study to assess the
impact of the scheme. The changes made are described in the modelling
report in Annex D10. The existing modelled peak flood levels are presented
in Table 17.1.

17.1.5

The Environment Agency provided recorded water levels at their gauge
located 1,650m downstream of the A14 crossing (NGR TL 40427 63872).
This included three flood events used to calibrate and verify the new
Oakington hydraulic model to increase its accuracy. Full details of the
calibration process are included in Annex D10.

Table 17.1: Oakington Brook existing condition - peak water levels
Location

Model
node

Peak water level (mAOD)
4% AEP

1% AEP

1% AEP + CC

715 m upstream of proposed A14

CH4400

21.57

22.39

22.79

231m upstream of proposed A14

CH3893

19.16

19.52

19.80

upstream of proposed A14

CH3635

17.88

18.62

19.18

downstream of proposed A14

CH3600

17.12

17.33

17.41

200m downstream of proposed A14

B3500

15.93

16.14

16.23

17.2

With-scheme flood risk

17.2.1

The A14 road footprint is proposed to be widened northwards
(downstream) at the brook, requiring the extension of the existing culvert
(CU206) by 6m. It would be 1.1m high by 1.3m wide, an extension of the
existing dimensions. The scheme includes the construction of a new
access road to the north/downstream of the A14, crossing Oakington Brook
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which requires a new box culvert (CU240) 40m long, 1.5m high and 1.8m
wide.
17.2.2

The new culverts and the road embankment have been inserted into the
existing scenario model to test the impact of the scheme on flood risk. The
modelling results representing the with-scheme scenario are summarised in
Table 17.2.

Table 17.2: Oakington Brook with-scheme condition –peak water levels
Location

Model node

715 m u/s of proposed A14

Peak water level (mAOD)
4% AEP

1%AEP

CH4400

21.57

22.39

231m u/s of proposed A14

CH3893

19.16

19.52

u/s of proposed A14

CH3635

17.88

18.63

d/s of proposed A14

CH3600

17.06

17.29

200 m d/s of proposed A14

OB3500

15.93

16.14

17.2.3

The with-scheme predicted water levels (Table 17.2) have been compared
to the existing (Table 17.1) to assess the potential change in water level as
a result of the scheme. The comparison is summarised in Table 17.3.

Table 17.3: Oakington Brook relative change in peak water levels
Location

Model node

715m upstream of proposed A14

Peak water level (mAOD)
4% AEP

1%AEP

CH4400

0.00

0.00

231m upstream of proposed A14

CH3893

0.00

0.00

Upstream of proposed A14

CH3635

0.00

0.01

Downstream of proposed A14

CH3600

-0.06

-0.04

200m downstream of proposed A14

OB3500

0.00

0.00

17.2.4

The change in peak water levels presented in Table 17.3 indicates that the
scheme would result in a small decrease in peak water levels a short
distance downstream of the scheme.

17.2.5

The modelling does indicate that there is a very small increase in peak
water levels immediately upstream of the A14 in the floodplain as indicated
in Box 17.1. The rise does not affect property and is limited to the golf
course. The peak water level rise on the western side of the brook is 1mm
and on the right; 9mm for the 1% (1 in 100) AEP event. The majority of the
area of predicted rise on the left bank is an existing lake and on the right a
line of existing trees.

17.2.6

As there is no out-of-bank flooding that interacts with elements of the
scheme, the scheme does not result in the loss of floodplain and
consequently no mitigation measures are required.
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Box 18.1: Change in peak water levels in Oakington Brook for the 1%
(1 in 100 AEP event
Oakington
village

2mm rise in
water level

Oakington
Brook

9mm rise in
water level

17.2.7

Downstream of the A14 the model predicts a very small increase in peak
water levels in the floodplain west of the watercourse. The peak level rise at
this location as indicated in Box 17.1 is less than 2mm for the 1% (1 in 100)
AEP event. This area of water level increase is open land and it does not
affect property.

17.2.8

The hydraulic model predicts no change to existing flood extents and levels
within the village of Oakington downstream of the A14 for all events.

17.3

Conclusion

17.3.1

The scheme results in a small reduction in peak water levels on the
Oakington Brook immediately upstream and downstream of the scheme.
There is a small rise in peak water levels upstream of the scheme in the
floodplain, this rise is classified as neutral significance because it is less
than 10mm for the 1% (1 in 100) AEP. The increase in peak water level
downstream of the A14 is less than 2mm and would therefore also be
classified as neutral significance. Neither rise in water level affects
property.

17.3.2

The overall assessment of flood risk impact on Oakington Brook is
considered negligible as the predicted rise in water levels is less than
10mm and does not affect property. Consequently the significance of the
scheme’s effect on flood risk has been classified as neutral, as summarised
in Table 17.4.
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Table 17.4: Oakington Brook summary
Importance

Flood Risk Issue(s)

Proposed Mitigation

Magnitude
of impact

Significance
of effect

Very High

Rise in flood levels

None

Negligible

Neutral
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18

Beck Brook (Cottenham Lode) detailed
assessment

18.1

Description and existing flood risk

18.1.1

Beck Brook (also known as the Cottenham Lode) is located to the eastern
end of the scheme, close to Girton junction. The brook rises to the east of
Dry Drayton, from where it flows east until it reaches the existing A14
(NGR: TL 4066 6221). Downstream of the A14, the Beck Brook is
designated as a Main River and flows north-east towards the north of
Girton, before flowing north-west to its confluence with Oakington Brook to
the east of Oakington (NGR: TL 4190 6469).

18.1.2

The Environment Agency’s published Flood Zone map (Figure 17.2 in
Volume 2 of the ES and in Annex B) indicates flooding both upstream and
downstream of the existing A14.

18.1.3

The Environment Agency’s historic flood map identifies flooding
downstream of the A14 in Girton in May 1978 and October 2001. Flooding
also occurred in 2012 reaching property thresholds and again in 2014. The
Environmental Statement includes a summary of information available at
the time and subsequently additional information has been identified. It is
understood through liaison with the Environment Agency that the causes of
flooding in Girton are believed to be:

18.1.4



Obstruction to flows due to service crossings upstream and
downstream of Oakington road bridge (approximately 460m
downstream of the confluence of the two brooks). It is understood
that a scheme has been completed whereby the services have now
all been relocated below the river bed at this location to aid flood
flow conveyance through the bridge;



Backing up of sewers and drains from the Beck Brook along
Fairway at its confluence with the Washpit Brook;



Water spilling over Dodford Lane into Fairway; and



High water levels in the brooks may also cause backing-up of
surface water sewers potentially exacerbating flooding.

The JBA/Environment Agency ISIS/TUFLOW 1D/2D Model (2013) has
formed the basis of the model of the watercourse. Modifications made to
this model are explained in Annex D13. The predicted existing peak water
levels are summarised in Table 18.1.
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Table 18.1: Beck Brook existing condition - modelled peak water levels
Peak water level (mAOD)
Location

Model node

u/s boundary of model 680m u/s of
proposed u/s culvert

5% AEP

1% AEP

1% AEP +
CC

BCK_1093

16.46

16.60

16.67

u/s of proposed u/s culvert

BCK_0412

14.01

14.08

14.12

228m u/s of proposed A14 culvert

BCK_0240d

13.42

13.51

13.56

45m u/s of proposed A14 culvert

BCK_0057d

12.96

13.08

13.17

u/s of proposed A14 culvert

BCK_0020d

12.65

12.88

13.06

u/s of proposed d/s culvert

BCK02_0388u

12.26

12.45

12.53

d/s of proposed d/s culvert

BCK02_0373d

12.24

12.44

12.50

188m d/s of proposed d/s culvert

BCK02_0185

12.12

12.32

12.38

d/s end of model 373m d/s of
proposed d/s culvert

BCK02_0000

11.26

11.44

11.60

18.2

With-scheme flood risk

18.2.1

The existing A14 crossing of the Beck Brook would be widened. The
existing 3m high by 3m wide A14 box culvert (CU6) would be extended in
length by 12m to a total length of 51m. The access road to the south would
require the construction of a new 1.5m diameter culvert (CU5). A new
bridleway would be constructed to the north of the A14 across the
floodplain.

18.2.2

The extended and new culverts and the road embankments have been
inserted into the existing model to test the impact of the scheme on flood
risk. The predicted water levels under the with-scheme scenario are
summarised in Table 18.2.
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Table 18.2: Beck Brook with-scheme condition – modelled water levels
Location

Model node

Peak water level
(mAOD)
5% AEP

1%AEP

u/s boundary of model 680m u/s of proposed u/s
culvert

BCK_1093

16.46

16.60

u/s of proposed u/s culvert

BCK_0412

13.97

14.14

228m u/s of proposed A14 culvert

BCK_0240d

13.41

13.51

45m u/s of proposed A14 culvert

BCK_0057d

12.80

13.01

u/s of proposed A14 culvert

BCK_002d

12.60

12.83

u/s of proposed d/s culvert

BCK02_0388u

12.26

12.46

d/s of proposed d/s culvert

BCK02_0373d

12.23

12.44

188m d/s of proposed d/s culvert

BCK02_0185

12.10

12.33

d/s end of model 373m d/s of proposed d/s culvert

BCK02_0000

11.25

11.45

18.2.3

The with-scheme predicted water levels (Table 18.2) have been compared
to the existing (Table 18.1) to assess the potential change in water level as
a result of the scheme. The comparison is summarised in Table 18.3.

Table 18.3: Beck Brook relative change in peak water levels
Location

Model node

Peak water level
(mAOD)
5% AEP

1%AEP

u/s end of model 680m u/s of proposed u/s culvert

BCK_1093

0.00

0.00

u/s of proposed u/s culvert

BCK_0412

-0.04

0.06

228m u/s of proposed A14 culvert

BCK_0240d

-0.01

0.00

45m u/s of proposed A14 culvert

BCK_0057d

-0.16

-0.07

u/s of proposed A14 culvert

BCK_0020d

-0.05

-0.05

u/s of proposed d/s culvert

BCK02_0388u

0.00

0.01

d/s of proposed d/s culvert

BCK02_0373d

-0.01

0.00

188m d/s of proposed d/s culvert

BCK02_0185

-0.02

0.01

d/s end of model 373m d/s of proposed d/s culvert

BCK02_0000

-0.01

0.01

18.2.4

The change in peak water levels presented in Table 18.3 indicates that the
scheme would result in an increase in peak water levels downstream of the
scheme in the 1% (1 in 100) AEP event less than 10mm.

18.2.5

Immediately upstream of the local access road to the south of the main A14
carriageway the scheme would induce an increase in peak water levels of
0.3m in the 1% (1 in 100) AEP event because the local access road
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embankment constricts the flow across the floodplain. The location of this
increase is indicated in Box 18.1.
Box 18.1: Beck Brook with-scheme change in 1% AEP water levels

Beck Brook

Local access road

18.3

Proposed mitigation

18.3.1

To mitigate for the loss of floodplain as a result of the scheme it is proposed
to introduce level-for-level floodplain compensation. One floodplain
compensation area is proposed upstream of the main A14 carriageway, as
close as practicable to the area of loss.

18.3.2

The location of the areas of floodplain loss and compensation are indicated
in Annex N Figure 18. A schedule of the floodplain compensation areas is
included in Table 18.4.
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Table 18.4: Beck Brook floodplain compensation summary
Watercourse
Beck Brook

Loss
volume

Design
flood level

(m3)

(mAOD)

761

14.03

Min. loss
level
(mAOD)
12.11

Compensation
area ref
FpC30

Max.
level

Min.
level

(mAOD)

(mAOD)

14.03

12.11

18.3.3

The detailed calculations are included for each area of floodplain loss and
each floodplain compensation area in Annex F.

18.3.4

There is an increase in flood risk to an area upstream/south of the local
access road caused by the scheme. This is due to the local access road
embankment cutting across existing floodplain restricting the conveyance of
flow. This results in flood water building up against the road embankment,
creating an increase in water levels. There is no property within the area
with increased flood risk. Following consultation with the Environment
Agency, Highways England are seeking agreement with affected
landowners to the change in predicted peak water levels.

18.4

Conclusion

18.4.1

The magnitude of the impact of the scheme has been assessed as major
adverse because the rise in water level on the Beck Brook is greater than
100mm for the 1% (1 in 100) AEP event. The significance of the effect of
the scheme on flood risk has been assessed as slight adverse because the
area of increased flood risk does not include property and the increase in
peak water levels on the Beck Brook downstream of the scheme is less
than 10mm for the 1% (1 in 100) AEP event. Floodplain compensation is
proposed to mitigate for the loss of floodplain, as summarised in Table
18.3.

Table 18.3: Beck Brook summary
Importance

Flood Risk Issue(s)

Proposed Mitigation

Magnitude
of impact

Significance
of effect

Low

Loss of floodplain

Floodplain
compensation

Major
Adverse

Slight adverse
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19

Washpit Brook detailed assessment

19.1

Description and existing flood risk

19.1.1

Washpit Brook would pass under the scheme at Girton junction (NGR: TL
4157 6152). The brook is classified as an Award Drain (awarded to SCDC)
from its source near the A1303 at High Cross, from where it flows north
beneath the A428, the proposed A14 access road and then the new A14.
Downstream of the A14 the brook is designated as a Main River and flows
north prior to its confluence with the Beck Brook (also known as Cottenham
Lode) to the north-west of Girton (NGR: TL 4200 6270).

19.1.2

The published Environment Agency Flood Zone map indicates a wide
(160m) area of floodplain downstream of the existing A14.

19.1.3

The Environment Agency’s historic flood map identifies
downstream of the A14 in Girton in May 1978 and October 2001.

19.1.4

The hydraulic model of the Washpit Brook extends less than 50m upstream
of the existing A14 and is therefore not deemed appropriate for assessing
the potential impact of the scheme on the brook. The Washpit Brook peak
water levels provided by the Environment Agency for the 2009 FRA
(Highways Agency, 2009a) have been used, and are summarised in Table
19.1.

flooding

Table 19.1: Washpit Brook existing condition – modelled 1% AEP peak water
levels
Location Description

Location (NGR)

Peak water level
(mAOD)

Approximately 50m downstream of existing A1307

TL 41584 61566

10.50

Approximately 65m downstream of existing A1307

TL 41588 61591

11.14

Approximately 300m downstream of existing A1307

TL 41609 61829

11.13

19.2

With-scheme flood risk

19.2.1

The A14 footprint remains unchanged in this area with the only potential
impact on the Washpit Brook being the construction of a bridleway on an
embankment to the north-east of the A14 within Flood Zone 3.

19.3

Proposed mitigation

19.3.1

In the absence of a hydraulic model it is proposed to provide level-for-level
floodplain compensation to mitigate for the loss of floodplain up to the 1%
(1 in 100) AEP design water level. The 2009 FRA (Highways Agency,
2009a) did not include an allowance for climate change and this has been
established from the existing hydraulic model. The assessment includes
the change in peak water level between 1% (1 in 100) AEP and the 1% (1
in 100) AEP plus an allowance for climate change is 0.07m. The design
floodplain compensation water level is consequently 11.21m AOD.
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The location of the areas of floodplain loss and proposed compensation are
indicated in Annex N Figure 19. A schedule of the floodplain compensation
areas is included in Table 19.2.

Table 19.2: Washpit Brook floodplain compensation summary
Watercourse
Washpit
Brook

Loss
volume

Design flood
level

Min. loss
level

(m3)

(mAOD)

(mAOD)

753

11.21

9.17

Compensation
area ref
FpC28

Max.
level

Min.
level

(mAOD)

(mAOD)

11.24

9.17

19.3.3

The detailed calculations are included for each area of floodplain loss and
each floodplain compensation area in Annex F.

19.4

Conclusion

19.4.1

As a result of the provision of floodplain compensation and culverts that
maintain existing watercourse capacity, the magnitude of the impact of the
scheme has been assessed as negligible. Consequently the scheme has a
neutral effect upon flood risk on Washpit Brook as summarised in Table
19.3.

Table 19.3: Washpit Brook summary
Importance

Flood Risk Issue(s)

Proposed Mitigation

Magnitude
of impact

Significance
of effect

Low

Loss of floodplain

Floodplain
compensation

Negligible

Neutral
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20

First Public Drain, Awards north of Cambridge
and the river Cam detailed assessment

20.1

Description and existing flood risk

20.1.1

There are a number of Award watercourses including the First Public Drain
to the north of Cambridge between Girton and the river Cam. These fall
under the jurisdiction of SCDC and CCC for maintenance. The previous
scheme extended to the river Cam however the scheme footprint has now
been reduced and does not cross any areas within Flood Zones 2 and 3
between Girton and the end of the scheme at Milton Junction. Therefore
no further detailed assessment of flood risk has been undertaken.
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21

Surface water flood risk

21.1

Existing flood risk

21.1.1

A review of the Environment Agency’s updated Flood Map for Surface
Water (uFMfSW) (Environment Agency, undated-a) indicates that the
existing A14 is not at risk from surface water flooding. The extent of flood
risk follows the river valleys as defined by Flood Zone 3. As the existing
A14 carriageway is on embankment, raised approximately 1m above the
floodplain, it is not anticipated that the road would be at risk of surface
water flooding.

21.1.2

The Great Ouse CFMP (Environment Agency, 2011) does not list any
areas within the scheme footprint as being at risk of surface water flooding.

21.1.3

A length of the existing A1 adjacent to the Cock Brook south of Alconbury is
identified as at ‘Low’ surface water flood risk. However, liaison with the
local IDB and Highway England have not identified any records of flooding
at this location.

21.1.4

A review of the Girton SWMP (Hyder, 2012) and Cambridge and Milton
SWMP (Hyder, 2011b) developed by the Cambridgeshire Flood Risk
Management Partnership do not identify any areas of the scheme that are
at risk of surface water flooding beyond that identified in the uFMfSW
(which is available from the Environment Agency).

21.2

With-scheme flood risk

21.2.1

A review of the Environment Agency’s uFMfSW has identified a series of
locations that could intercept overland flow paths outside Flood Zone 3.
Those within Flood Zone 3 are deemed to be accounted for via the detailed
assessment of each watercourse. Plans of these locations are included in
Annex J.
Cock Brook

21.2.2

The uFMfSW identifies an overland flow path flowing north-eastwards
towards the existing A1 (NGR TL 1891 7383). It appears that this drains to
the Cock Brook. The bridge over the brook would not be affected by the A1
widening works and therefore the scheme would not restrict this flow path.
East Coast mainline railway

21.2.3

A flow path travels westwards towards the East Coast mainline railway
embankment north of the new A14 and then flows southwards to a drain
which is culverted (TL 2204 6790) through an embankment before
outfalling to the river Great Ouse. The scheme proposes drains to
intercept field runoff and convey it through the road embankment towards
the culvert under the East Coast mainline, maintaining the existing flow
path.
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Debden Top Farm
21.2.4

Two ditches convey two overland flow paths northwards. Both would be
crossed by the scheme. Culverts would be provided at these crossings
(NGR: TL 2484 6784 and TL 2521 6777) and sized to convey the 1% (1 in
100) AEP plus an allowance for climate change peak flow, ensuring no
change to the identified flow path.
Huntingdonshire District Council Award Drain

21.2.5

The scheme crosses the Huntingdonshire Award Drain as it flows
eastwards towards the West Brook. This has been included in the West
Brook hydraulic model (Section 11). Therefore the scheme would mitigate
for the potential detrimental impact upon flood risk via the provision of
floodplain compensation (Section 11.3). Additionally the scheme would not
alter the course of the current predicted flow path via the provision of
culverts through the A14 embankment sized for the 1% (1 in 100) AEP plus
an allowance for climate change peak flow.
Conington Road Bridge

21.2.6

The uFMfSW identifies two overland flow paths that the scheme would
cross, approximately 170m west and 0.5km east of the Conington Road
bridge (NGR: Tl 3159 6742 and TL 3221 6731 respectively). Existing
drains at the crossing locations would be culverted, enabling the flow paths
to continue to exist (through the embankment). The culverts would be
sized to convey the 1% (1 in 100) AEP plus an allowance for climate
change peak flow.

6.3 – HE/A14/EX/237

November 2015

97

A14 Cambridge to Huntingdon improvement scheme

Environmental Statement

22

Groundwater flood risk

22.1

Existing flood risk

22.1.1

The SCDC/CCC SFRA (WSP, 2010) includes records of groundwater
flooding on maps but there are no instances of flooding recorded in the
vicinity of the scheme.

22.1.2

The HDC SFRA (Mott MacDonald, 2010) states that an assessment of
groundwater flood risk would be undertaken in a separate report. This
separate report is not currently available.

22.1.3

The Great Ouse CFMP (Environment Agency, 2011) does not list any
areas within the scheme footprint as being at potential risk from
groundwater flooding.

22.1.4

A review of the Environment Agency’s Areas Susceptible to Groundwater
Flooding (AStGWF) map (Environment Agency, undated-b) indicates the
highest risk to be towards the west of the scheme, see Box 22.1.

Box 22.1: Areas susceptible to groundwater flooding

±

Key
Scheme Layout
AStGWF
% of Square at Risk
< 25%
>= 25% <50%
>= 50% <75%
>= 75%

Source: Environment Agency 2014

22.1.5

Groundwater level information was available from the 2009 and 2011
monitoring phases of the scheme, comprising 116 observation boreholes
across the project area. These data were limited to two rounds of readings.
In addition, logging data was recorded at some selected locations, albeit
some of the logged levels seem to have had calibration depth issues. A
more extensive groundwater level monitoring dataset is available in the
vicinity of the A1 at six boreholes, taken at approximately monthly intervals
between 2002 and 2014.
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22.1.6

Overall, the dataset available confirms the presence of shallow
groundwater beneath the scheme within drift deposits. Groundwater levels
were found to range from 0.2m below ground level (mBGL) to 4.8mBGL,
with the average level being 1.6mbgl. The long term dataset from the A1
area shows an overall range of variation in groundwater levels of up to 2m,
with short term, season to season variation of up to 1.8m at some
boreholes.

22.1.7

The general shallow groundwater flow direction is expected to be in line
with the topography and therefore generally south to north, with local
variation around areas of higher ground and the river Great Ouse.

22.2

With-scheme flood risk

22.2.1

With reference to Section 22.1 the SFRAs did not identify any records of
groundwater flooding in the vicinity of the scheme.

22.2.2

Excavations are proposed across the scheme to provide material for the
highway embankment. These borrow pits are illustrated in the watercourse
plans comprising Annex N. It is proposed to retain these areas for amenity
and recreation purposes and if excavated below the local groundwater level
they would fill with water. Where borrow pits have also been designated as
Floodplain Compensation Areas (parts of Borrow Pits 1 and 2), it is
anticipated that there may be seasonal variations in groundwater levels that
could result in groundwater spilling from the borrow pits. As the flow route
taken will be via the floodplain compensation area spillway and into the
receiving watercourse, it is not envisaged that this will result in any increase
in groundwater flood risk.

22.2.3

Section 4.113 of the 2009 FRA (Highways Agency, 2009a) did allude to a
potential risk of groundwater seepage from non-aquifer clay soils. This
appears to be mainly restricted to the new offline A14 section which would
be constructed on embankment. Therefore the flood risk is considered to
be low. This risk would be investigated further at the detailed design phase
and if required cut-off drains introduced to intercept seepage. The 2009
FRA also suggested that the seepage is only likely to be experienced
during construction as the groundwater is likely to be perched.

22.2.4

There is a length of new carriageway in cutting to the east of the river Great
Ouse crossing. Groundwater investigations are ongoing. If groundwater is
found to be a risk in this location, drainage would be introduced to keep the
seepage away from the carriageway and to convey it safely to the receiving
watercourse.

22.2.5

The scheme would mostly be constructed either on or above existing
ground levels. Given the low risk of groundwater flooding in the existing
condition it is not anticipated that the proposals would have an adverse
effect on the risk of groundwater flooding.

22.2.6

Piling would be required where bridges are proposed (Ellington, Great
Ouse and West Brook). However, these piles would not introduce a solid
barrier to groundwater flows and therefore would not impact on the degree
of flood risk.
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23

Other sources of flood risk

23.1

Sewer flooding
Existing flood risk

23.1.1

The sewerage undertaker in the vicinity of the scheme is Anglian Water.
The 2009 FRA (Highways Agency, 2009a) presented the outcome of
consultation with Anglian Water which confirmed there were no recorded
incidents or known flood risk from the Anglian Water sewerage system.
Underground public sewerage asset utility plans provided by Anglian Water
(for the 2009 FRA) are included within Annex K.

23.1.2

The SCDC/CCC SFRA (WSP, 2010) identifies three instances of sewer
flooding in the vicinity of the Girton Interchange, but no further details were
available.

23.1.3

For the 2009 FRA Anglian Water confirmed that there were no DG5
properties in the vicinity of the scheme.
With-scheme flood risk

23.1.4

Discharges from the scheme would not be to public sewer, consequently it
is believed the scheme would not impact upon existing levels of flood risk
from sewers.

23.2

Risk of dam failure
Existing flood risk

23.2.1

An extract of the published plan of risk of flooding from reservoirs obtained
from the Environment Agency website is included as Box 23.1.

23.2.2

Box 23.1 indicates that part of the new A14 Huntingdon southern bypass
and the existing A1 and A14 to the west of Huntingdon are at risk of
flooding should the Grafham Water dam (located to the south-west of
Huntingdon) fail. Floodwater would follow the route of the Great Ouse
valley, northwards towards Huntingdon and then eastwards north of the
existing A14.

23.2.3

Although the consequences of flooding from failure of the Grafham Water
dam are potentially high, due to the inspection regime for the reservoir the
overall probability of failure is considered to be very low and not a factor to
preclude development.
With-scheme flood risk

23.2.4

The risk of flooding from reservoirs due to dam failure is very low
throughout the UK. The scheme would have no impact upon this source of
flood risk.
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Box 23.1: Risk of reservoir flooding map extract

±

Environment Agency copyright and database rights 2014. © Ordnance Survey Crown copyright. All rights
reserved. Environment Agency, 100026380. Contains Royal Mail data © Royal Mail copyright and database
right 2014. This service is designed to inform members of the public, in line with terms and conditions.

23.3

Failure of flood defence infrastructure
Existing flood risk

23.3.1

No formal defences exist within the study area that would potentially impact
on the scheme.
With-scheme flood risk

23.3.2

The scheme is not located within an Area Benefitting from Defences as
defined by the Environment Agency. Therefore, a flood defence failure
would not place the road at risk of flooding.

23.4

Temporary works

23.4.1

The details of the temporary works would be developed by the future
scheme contractor however there are elements of the scheme that have
been determined and would take the following approach:


The location of site compounds will be confirmed during the detailed
design phase as recorded in the Statement of Common Ground
between the Environment Agency and Highways England. The
location of site compounds will take into account the concerns of the
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Environment Agency raised through their representations to the
Examining Authority;


FpC areas would be constructed ahead of any works which would
cause loss of floodplain storage capacity;



the requirement for temporary watercourse crossings and temporary
culverts would be agreed with the relevant drainage authority prior
to commencement of the works, this has been agreed through
protective provisions as documented in a Statement of Common
ground between Highways England and the Environment Agency;



there is no requirement to store soil within Flood Zone 3 (1% AEP);
and



the temporary storage of soil within Flood Zone 2 will be developed
in such a way as to not form a barrier to flow paths and the soil
stored in a way so as to permit the free passage of water between
them in accordance with EA requirements.

23.5

Flood warning and safe access

23.5.1

DMRB HD 45/09 (Highways Agency et al., 2009) requires that the scheme
remains operational and safe for users in times of flood (Section 1.8.2). To
assess this a comparison between the scheme carriageway level and that
of the 1% (1 in 100) AEP peak flood level of each watercourse has been
undertaken. The results are summarised in Table 23.1.
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Table 23.1: Comparison of peak flood and carriageway levels
1% AEP Event

1% + CC AEP Event

Flood Level
(mAOD)

Freeboard
(m)

Flood Level
(mAOD)

Freeboard
(m)

Watercourse

Road Level
(mAOD)

Cock Brook

15.3

13.96

1.34

14.08

1.22

Ellington Brook – A1

20.8

12.63

8.17

12.68

8.12

Ellington Brook – A14

15.37

13.19

2.18

13.21

2.16

Brampton Brook (A1)

13.1

10.89

2.21

10.93

2.17

Brampton Brook (A14)

11.5

10.63

0.87

10.66

0.84

Grafham Road Drain

17.23

15.78

1.45

15.87

1.36

IDB Drain No.1

15.65

11.58

4.07

11.73

3.92

Great Ouse

17.48

11.58

5.9

11.73

5.75

West Brook

10.74

8.51

2.23

8.58

2.16

Hunts Award Drain

10.74

8.43

2.31

8.49

2.25

Hilton Road Drain

10.74

7.59

3.15

7.74

3.00

Oxholme Drain

11.76

8.94

2.82

9.01

2.75

Covell’s Drain

12.41

8.56

3.85

8.73

3.68

Utton’s Drove Drain

14.18

12.77

1.41

12.92

1.26

Longstanton Brook

20.62

19.17

1.45

19.29

1.33

Oakington Brook

18.93

18.60

0.33

19.18

- 0.25

Beck Brook

14.4

12.84

1.56

13

1.4

Washpit Brook

14

11.14

2.86

11.21

2.79

23.5.2

Based on the best available information all watercourses have a peak 1%
AEP water level below the carriageway level.

23.5.3

The NPS requires that the road be safe for users for its lifetime, Table 23.1
indicates that at one location (Oakington Brook) the lowest carriageway
level is below the predicted peak water level for the 1% (1 in 100) AEP plus
climate change event.

23.5.4

At Oakington Brook it is proposed to widen the existing A14 northwards
(downstream). The existing A14 culvert places a constriction on the flow
and hydraulic modelling demonstrates that peak 1% (1 in 100) AEP plus
climate change water levels fall by approximately 1.8m from south to north
(upstream to downstream), consequently the new carriageway will not be at
risk of flooding under such an event. The southern carriageway levels are
such that the extent of road predicted to be affected is approximately 150m
long by at most 5m wide. At this location the road will comprise four lanes
in each direction therefore at least two lanes will remain free of standing
water during such an extreme flood event and safe for users during a flood
event.
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There are measures that could be introduced at a later date through an
adaptive strategy to prevent flooding under such an event such as:


A wall or bund to prevent flood water reaching the carriageway;



Identification of a temporary bypass route for traffic to avoid the
affected stretch of road;



Raising of the road within the limits of deviation permitted by the
Development Consent Order; or



Emergency pumping facilities.
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24

Scheme surface water drainage

24.1

Existing surface water drainage

24.1.1

Information on the existing drainage network appears to be limited. This
section provides a summary of how the existing carriageway is drained.
A1 drainage network

24.1.2

The existing A1 drainage appears to consist of a combination of edge
channel drains and filter drains discharging into ditches. The ditches then
discharge into the various local watercourses. The number of outfalls to
the watercourses is unknown.

24.1.3

There is an existing drainage pond immediately south of the Alconbury
Junction on the east side of the A1 but there is no information to confirm its’
drainage catchment. A site visit has confirmed its inlet and outlet and
therefore it is assumed runoff is not infiltrated to ground.
A14 drainage network

24.1.4

Information on current drainage on the existing A14 is based on as-built
drainage drawings from 1977 and survey/condition information. Certain
sections of mainline drainage have been updated over the years to
accommodate lay-bys etc. and some junction configurations have changed
so associated drainage updates are unknown.

24.1.5

The existing A14 drainage consists predominantly of informal over the edge
drainage to ditch or filter drains. Localised kerbed sections of highway
around laybys and junctions include gullies which outfall directly to side
ditches. Outflow from the existing mainline A14 highway drainage is
generally un-attenuated. An element of storage is provided within widened
storage ditches alongside the A14, but these volumes have not been
quantified.

24.1.6

Some attenuation of flows is provided on the existing drainage system
around junctions. At Junction 28 (Bar Hill Junction) a storage pond is
located within the northern junction loop. At Junction 30 (Dry Drayton
Junction) there are two attenuation ponds located within the loops of the
junction. The degree of attenuation and their outfall route is unknown at
this stage.
Cambridge Northern Bypass

24.1.7

Information on the existing drainage for the Cambridge northern bypass is
very limited. The majority of this information has been collected from aerial
images available on the internet. Some information has been obtained
from Highway England but this is very limited and of doubtful accuracy
because of the age of the information and subsequent road improvement
works for which no records are available. No information is available for
existing drainage at side roads and slip roads.
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24.1.8

The Girton Interchange junctions are drained by kerbs and gullies. The
A14 south/eastbound direction link at Girton Interchange appears to have
over the edge drainage only, until it meets the main A14 carriageway. The
existing A14 seems to be mainly kerb and gully drainage with sections of
over the edge drainage towards Milton Junction.

24.1.9

The A428 west of the M11 underbridge is a balanced dual carriageway with
a system of kerbs and gullies and also linear channel drainage. Drainage
on the A428 east of the M11 underbridge is principally over the edge.

24.1.10

The M11 seems to be drained entirely by kerbs and gullies within the
scheme area.

24.1.11

Runoff from the existing highway on all roads within this area is assumed to
be un-attenuated with the exception of some carriageway in the proximity of
an existing pond (NGR: TL 4143 6150) between Huntingdon Road and the
south/eastbound A14 carriageway. This pond would be abandoned due to
a new link road (as part of the scheme) passing over it and would be
replaced by a larger attenuation and treatment pond immediately to the
north.

24.2

With-scheme surface water drainage

24.2.1

The new road surface and widening of existing carriageways would result in
an increase of impermeable area and consequently volumetric runoff for
any given flood. Without mitigation this would result in an increase in peak
discharge rates, potentially affecting the flood risk to downstream receptors.
Therefore, the proposed surface water drainage system would mitigate
these effects by limiting peak outflows and providing attenuation storage to
achieve this.

24.2.2

The scheme includes mitigation for the additional runoff that would result
from the additional impermeable area. The new surface water drainage
system would attenuate runoff to greenfield rates. The discharge from any
additional impermeable areas (up to the 1% (1 in 100) AEP storm event
plus a 20% allowance for climate change) are to be attenuated to the
greenfield runoff rate up to the 1% (1 in 100) AEP critical duration storm.
The greenfield runoff rates developed for the scheme and included in the
2009 FRA (Highways Agency, 2009a) have been used and are detailed in
Table 24.1.

Table 24.1: Greenfield runoff rates
Location

100% AEP*
(l/s/ha)

0.3% AEP
(l/s/ha)

0.13% AEP
(l/s/ha)

1% AEP
(l/s/ha)

Ellington Road to Offord Road

3.6

10.0

13.2

14.8

Offord Road to Girton Road

3.4

9.5

12.6

14.0

Girton Road to Fen Ditton

4.4

12.2

16.4

18.1

*Please note: the 100% AEP equates to a 1 in 1 year probability flood event. It does not imply
that an event is certain to occur in any one year.
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Limited information exists concerning the capacity, discharge rate and
catchment areas of existing attenuation ponds.
Consequently the
methodologies and proposed flow control for all balancing ponds (set out in
the 2009 FRA (Highways Agency, 2009a) have been re-adopted (Annex A).
This approach has been agreed in principle with the Environment Agency.
The proposed discharge rates and flow control levels from the attenuation
ponds would be as follows:


100% (1 in 1) AEP discharge rate – to match existing paved area
100% (1 in 1) AEP discharge rate plus 100% (1 in 1) AEP greenfield
runoff rate for new paved areas when discharging to the same point;



20% (1 in 5) AEP level – to match existing paved area 20% (1 in 5)
AEP discharge plus 20% (1 in 5) AEP greenfield runoff rate for new
additional paved areas; and



1% (1 in 100) AEP plus 20% climate change level – to match
existing paved area 1% AEP discharge plus 1% (1 in 100) AEP
greenfield runoff rate for new additional paved areas.

24.2.4

The outflow from the ponds would be limited by the provision of a vortex
control device with a suitable rating curve or a series of orifice plates would
be installed in the outlet structure to limit the outflows to the prescribed
rates listed above. The details of these structures would be developed
during later design phases.

24.2.5

In locations where complex flow control devices would not be practicable
then a single discharge rate would be used. As per previous Environment
Agency requirements this would be limited to the 100% (1 in 1) AEP
greenfield runoff rate for new additional paved areas and the 100% (1 in 1)
AEP discharge for the existing paved areas.

24.2.6

The attenuation ponds have been designed to accommodate the 1% (1
100) AEP critical storm plus a 20% allowance for climate change.
schedule of all proposed ponds with the total impermeable area draining
them is located in Annex I. The swales and ponds would be lined
prevent infiltration of potentially contaminated runoff.

24.2.7

The general surface water drainage principles for the trunk roads (A14 and
A1) are to collect surface water via a drainage channel located in the verge
or central reserve and then convey the water to attenuation ponds prior to
discharging to watercourses. In some areas the attenuation could be
provided fully or partly within the conveyance system i.e. online storage.
This online storage would similarly be designed to accommodate the 1% (1
in 100) AEP critical storm duration plus a 20% allowance for climate
change.

24.2.8

Land drainage ditches would be installed at the toe of embankments to
intercept flows from highway earthworks and overland flows. Ditches would
also be installed at the top of highway cutting slopes to intercept overland
flows before they reach the highway drainage system.
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24.2.9

The existing surface water drainage systems on CambsCC (the local
highway authority) roads are predominantly simple over the edge drainage
into ditches. For these county roads proposed to be diverted or re-aligned
the surface water drainage would replicate the existing drainage. It would
be collected by gullies and conveyed to a drainage ditch. Connectivity of
existing drainage ditches would be maintained.

24.2.10

The existing storage pond at the Bar Hill Junction is understood to provide
floodplain compensation for a previous development at Bar Hill. The pond
is managed by Bar Hill Parish Council and is located within the new
southern loop of the junction. It would be retained but amended to suit the
scheme highway earthworks. Additional storage could be provided in an
attenuation pond located to the west of the junction if required, with both
connected to the Longstanton Brook. The total storage volume of the
pond(s) would be the same as the existing pond to retain the status quo.
All existing local drainage utilising the existing pond would be
accommodated. The pond would not receive any additional road drainage
and therefore the future maintenance of the pond would remain solely with
Bar Hill Parish Council.

24.2.11

All surface water management systems would be maintained to ensure that
they were operating as designed for the design life of the scheme. All
balancing ponds (except the Bar Hill ponds which would remain as Bar Hill
Parish Council’s responsibility) would be expected to be adopted and
maintained by the relevant highway authority. This would also be the case
for all culverts and bridge structures (including extensions of existing
structures) under the new A14.

24.2.12

All maintenance activities would be undertaken in line with the Highways
England Asset Maintenance and Operational Requirements. The specific
road maintenance manual for the A14 would be issued for comment in due
course.
Huntingdon town centre

24.2.13

The scheme in Huntingdon town centre consists of the removal of the
existing A14 viaduct (NGR TL 2318 7188) and modifications to the local
road network to accommodate this. The existing impermeable area of the
viaduct which would be removed is 2.78 ha. The total proposed new
impermeable area (primarily the local access roads) is 2.35ha. Therefore
there would be an overall reduction in impermeable area of 0.43ha in this
region of the scheme.
A new single carriageway road would be
constructed across Mill Common on the line of the existing A14, but at a
lower level. This would connect to Brampton Road. A new single
carriageway road would be constructed across Views Common (between
Hinchingbrooke Hospital and Cambridgeshire Constabulary HQ) to provide
a connection from the existing local roads and the existing A14 that would
remain in place on the north side of the demolished viaduct.
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The surface water runoff from the new road across Views Common would
be attenuated in ponds at the northern and southern ends. The pond at the
north of the new road would discharge into the existing A14 highway
drainage. The pond to the south of the new road would discharge into
Alconbury Brook either utilising or following the route of existing road
drainage. The outflow from these two ponds would be attenuated to
greenfield rates.
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25

Sequential and Exception Test

25.1

The Sequential Test

25.1.1

The NPPF (DCLG, 2012a) includes the Sequential Test which aims to
ensure that new development is steered away from the area of highest
flood risk (Flood Zone 3) towards the lowest (Flood Zone 1). The
Sequential Test takes into account vulnerability to flooding of the
development and stipulates what is appropriate in each flood risk zone.
Table 2 of the PPG (DCLG, 2012b) classifies the vulnerability to flooding of
types of development and Table 3 of the PPG classifies whether the
development is appropriate for each Flood Zone or whether the Exception
Test needs to be applied for the development to progress.

25.2

Application of the Sequential Test

25.2.1

The scheme is located within all Flood Zones: 1, 2, 3a and 3b.

25.2.2

In terms of flood risk vulnerability the scheme is classified as ‘Essential
Infrastructure’. Therefore the development is appropriate in Flood Zones 1
and 2 but the Exception Test is required for Flood Zones 3a and 3b.

25.3

The Exception Test

25.3.1

If a development is proposed that is not ‘appropriate’ as defined in Table 3
of the PPG, the Exception Test, as defined, is a method to demonstrate
and help ensure that flood risk to people and property is managed
satisfactorily, whilst allowing certain types of necessary development to
progress in situations where suitable sites at lower risk of flooding are not
available.

25.3.2

Both of the following elements need to be achieved for the Exception Test
to be passed:

25.3.3



it must be demonstrated that the development provides wider
sustainability benefits to the community that outweigh flood risk,
informed by a Strategic Flood Risk Assessment where one has
been prepared; and



a site-specific flood risk assessment must demonstrate that the
development would be safe for its lifetime taking account of the
vulnerability of its users, without increasing flood risk elsewhere,
and, where possible, reducing flood risk overall. [NB: the design-life
for this scheme has been taken to be 100 years for the purposes of
determining an allowance for climate change.]

The purpose of this FRA is to demonstrate compliance with point two of
Section 25.3.2.
The first bullet point has been addressed in the
planning/Highways Act application and Chapter 4 of the ES. Compliance
with sustainability aspects of the NPS and a commentary on the
environmental benefits of the scheme is provided in The Case for the
Scheme update submitted at Deadline 9, (ref: HE/A14/EX/144).
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25.4

Application of the Exception Test

25.4.1

Due to the linear nature of the scheme and the essential requirement that it
runs parallel with the existing A14 the road cannot be relocated to avoid the
areas of highest flood risk. Highways England has been through a lengthy
options stage and has considered all environmental impacts and
constraints.

25.4.2

This FRA demonstrates that the scheme would be safe for the users of the
road. The road is not flooded for the 1% (1 in 100) AEP event. There is a
risk of flooding to the existing A14 carriageway from the Oakington Brook
under the 1% (1 in 100) AEP plus climate change event. However as stated
in Section 23.5.4 the road would still remain passable during such an event
because at least half of the western bound carriageway (and all of the
eastern bound) would not flood during a 1% (1 in 100) AEP plus climate
change event without any further mitigation which would reduce the
flooding further.

25.4.3

There are certain watercourses listed below where Highways England has
been in liaison with affected landowners in respect of the predicted change
to peak water levels. None involve any increased risk to property :

25.4.4



Ellington Brook;



river Great Ouse; and



Beck Brook

The water level rises are considered to be insignificant and therefore nonmaterial. They are subject to ongoing consultation to reach an agreement
with affected landowners to the change in peak water levels. The affected
landowners or their agents have informally indicated their acceptance of the
change in water levels and Highways England continues to seek written
confirmation.
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26

DMRB Assessment

26.1.1

In accordance with the approach outlined in DMRB HD 45/09 (Highways
Agency et al., 2009) an assessment of the importance, magnitude and
significance of the scheme impact on flood risk for each watercourse has
been undertaken. The outcome of the assessment is summarised in Table
26.1.

Table 26.1: DMRB assessment of mitigated scheme
Watercourse

Importance

Flood Risk
Issue(s)

Proposed
Mitigation

Magnitude
of impact

Significance
of effect

Alconbury
Brook

Low

Loss of
floodplain

Floodplain
compensation

Negligible

Neutral

Cock Brook

Low

Loss of
floodplain

Floodplain
compensation

Minor
Adverse

Neutral

Loss of
floodplain

Floodplain
compensation

Major
Adverse

Slight
Adverse

Ellington
Brook

Low

Brampton
Brook (u/s A1)

Low

Loss of
floodplain

Floodplain
compensation

Negligible

Neutral

Brampton
Brook (d/s A1)

Very High

Loss of
floodplain

Floodplain
compensation

Minor
Beneficial

Neutral

Grafham
Road Drain

Low

Loss of
floodplain

Floodplain
compensation

Minor
Beneficial

Neutral

IDB Drain No.
1

Low

Loss of
floodplain

Floodplain
compensation

Negligible

Neutral

Loss of
floodplain

Floodplain
compensation

Minor
Adverse

Slight
Adverse

Major
Adverse

Slight
Adverse

Reduction in
flow width

River Great
Ouse

Very High

West
Brook/Hall
Green Brook

Medium

Loss of
floodplain

Oxholme
Drain

Low

None

None required

Minor
Beneficial

Neutral

Covell’s Drain

Medium

None

None required

Minor
Beneficial

Neutral

Utton’s Drove
Drain

Low

Loss of
floodplain

Floodplain
compensation

Minor
Adverse

Neutral

Longstanton
Brook

High

None

None

Negligible

Neutral

Constriction of
flow path
Floodplain
compensation
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Watercourse

Importance

Flood Risk
Issue(s)

Proposed
Mitigation

Magnitude
of impact

Significance
of effect

Oakington
Brook

Very High

None

None

Negligible

Neutral

Beck Brook /
Cottenham
Lode

Low

Loss of
floodplain

Major
Adverse

Slight
Adverse

Washpit
Brook

Low

Loss of
floodplain

Negligible

Neutral

Floodplain
compensation
Floodplain
compensation

26.1.2

The significance of the potential impact of the scheme on each watercourse
for the mitigated case is indicated in Table 26.1. This shows the
significance of the scheme’s effect to be neutral or slight adverse for all
watercourses, and landowner discussions are required for all watercourses
(with the exception of West Brook) where the schemes effect is considered
to be slight adverse. Liaison with affected landowners to agree the
predicted change in peak water levels is ongoing.

26.1.3

For the Washpit Brook the impact of the scheme has been assumed to be
neutral. This is due to the provision of new culverts designed to convey the
1% (1 in 100) AEP plus an allowance for climate change peak flow and the
provision of floodplain compensation. This is the same approach taken as
for the 2009 FRA (Highways Agency, 2009a).
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27

Other flood risk considerations

27.1

Legacy

27.1.1

For this scheme, Highways England is seeking to collaborate with the
Environment Agency and other flood risk management authorities to
develop a solution which recognises local integrated transport and
development needs and which improves social, economic, environmental,
regeneration and amenity factors.

27.1.2

The mitigation of pre-existing flooding issues has been identified as a
potential legacy of the scheme through additional works beyond those
required to mitigate for the scheme’s impact upon flood risk. Liaison has
been undertaken with the Environment Agency who have identified the
following locations that have experienced flooding and could benefit from
the scheme:


Brampton is at risk of flooding from surface water and the Brampton
Brook. The Environment Agency have queried whether a flow
splitting device could be installed in the vicinity of borrow pit 1 to redirect peak flows from the Brook to the borrow pits or floodplain
compensation areas to alleviate downstream flooding in Brampton;



the Environment Agency queried whether borrow pit 2 could be
utilised to receive surface water runoff from the proposed
redevelopment of the nearby airbase;



the Environment Agency has queried whether Water Framework
Directive benefits could be realised by re-contouring the straight
section of the Ellington Brook which could potentially also attenuate
flows to the Alconbury Brook;



Fenstanton flooded in 2001. The Environment Agency has queried
whether works could be undertaken on the West Brook to alleviate
flooding via the diversion of flows to borrow pit 3;



Borrow pit 6 is close to Beck Brook in Girton. The Environment
Agency has queried whether a diversion from Beck Brook to borrow
pit 6 be considered to attenuate peak flows and alleviate
downstream flooding in Girton; and



reduce limiting outflows from attenuation ponds between Swavesey
and Girton below greenfield rates to reduce flows downstream.

27.1.3

Legacy issues have not been hydraulically modelled nor addressed in this
FRA. They are considered outside the current EIA/DCO process and
would be subject to further discussion between Highways England and
stakeholders at a subsequent stage of the design process.

27.2

Residual flood risk

27.2.1

Whilst the drainage systems would be designed in detail to the DMRB
standards, as agreed with the Environment Agency, there remains a risk of
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flooding if they became overwhelmed by a rainfall event in excess of their
design capacity.
27.2.2

The FRA has highlighted a potential risk of flooding to the existing A14 from
Oakington Brook from the 1% (1 in 100) AEP plus climate change event.
Section 23.5.5 provides a number of potential mitigation measures that
could be implemented as an adaptive approach. However the road will
remain safely passable during such a flood event It should be noted
however that the flood level derived is based on interpolation of the extent
of Flood Zone 3. Cock Brook has not been recently modelled hydraulically
so there is some uncertainty as to the degree of flood risk. This issue
would be discussed further with Highways England through the scheme
detailed design phases to determine the appropriate resilience measures (if
any) to be enacted.

27.2.3

The attenuation ponds and swales have to date been designed with a
minimum freeboard of 150mm, providing additional storage beyond their
design capacity. If they became overtopped by an extreme event they
would do so over a longer length due to the low longitudinal gradient
resulting in a low velocity. The ponds would be located at low points and
therefore would overtop into areas already at risk of fluvial flooding, rather
than into new risk areas.
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28

Culverts and blockage risk

28.1

Assessment of trash and security screens for culverts

28.1.1

An assessment for the provision of trash and security screens has been
undertaken on all existing and new culverts in the scheme.
The
assessment has been carried out in accordance with the guidance in Trash
and Security Screen Guide (Environment Agency, 2009), in particular Table
4.4 and Table 4.8. Not all necessary information was available at the time
the assessment was carried out and therefore some assumptions have
been necessary. These are described in the following sections. The
detailed results of the assessment are included in Annex M.

28.2

Trash screen assessment

28.2.1

In assessing the requirement for trash screens the scoring guidelines given
in Table 4.4 of Environment Agency (2009) have been used. To determine
the appropriate score for each culvert the following approach has been
taken:

28.2.2



a probability score no higher than 3 has been used for determining
the risk of blockage. None of the culverts were deemed to be in
urban areas or woodland and none would have blockages more
frequently than one in two years. A score of 1 to 3 was allocated
according to the size of the culvert;



a consequence score of either 2 or 3 has been assigned for each
culvert. The reason for not having a score higher than 3 was that
the culverts were located in fairly remote rural areas. Therefore the
costs of flooding damages could be expected to be low. A score of
2 or 3 has been assigned depending on the size of the culvert as
the majority of the cost would be in unblocking and repairing the
culvert;



for assessing the risk of damage to a culvert caused by debris a
probability score of 2 has been used. The culverts would be located
in open rural areas and therefore the likelihood of large debris
entering the watercourses to cause damage has been deemed to
be low; and



a consequence score of either 2 or 3 has been assigned to each
culvert depending on the size.

As a result of this approach none of the culverts scored higher than a 6 for
either blockage risk or damage risk. Therefore, it has been determined
that none of the culverts would require a trash screen.
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28.3

Security screen assessment

28.3.1

In assessing the requirement for security screens to prevent people
entering the culvert the scoring guidelines given in Table 4.8 of
Environment Agency (2009) have been used.
To determine the
appropriate score for each culvert the following approach has been taken:


it has been assumed that all culverts would be laid at a gradient of
between 1 in 250 and 1 in 1000 as the topography of the majority of
the scheme is relatively flat;



the culverts have been designed to accommodate the 1% (1 in 100)
AEP plus an allowance for climate change event. However, more
detailed information on the flow regimes of the watercourses was
not available at the time of the assessment.
Therefore a
conservative approach of using a score of 3 for the full flow criteria
as been used, i.e. sometimes flows full;



a low safety score of either 1 or 2 out of the maximum 5 has been
adopted for the majority of culverts as they are in remote rural areas
and therefore there would be a low likelihood that people would
enter them. A score of 3 has been used for culverts in the area of
Bar Hill as they would be closer to residential properties; and



at the time of the assessment the rate of rise of the watercourses
was not known. A conservative approach of using a score of 3 has
therefore been adopted for this criteria.

28.3.2

The result of this assessment is that all but one of the culverts do not score
higher than 14 and therefore would not require security screens. One
culvert scored 15 which would result in further assessment. However, this
culvert would be located in a remote rural area within the highway boundary
and would be fenced. Consequently, a security screen would not be
required. Therefore it has been determined that none of the culverts would
require a security screen.

28.4

Conclusion

28.4.1

The conclusion of the assessment is that none of the culverts would require
a trash screen or a security screen. There was some outstanding
information at the time of the assessment. Further study would be
undertaken during the detailed design phase to confirm the findings of this
assessment.

6.3 – HE/A14/EX/237

November 2015

117

A14 Cambridge to Huntingdon improvement scheme

Environmental Statement

29

Maintenance Access

29.1.1

The Environment Agency requires access to main rivers to allow for
maintenance activities to be undertaken. The exact means of provision for
each watercourse is to be agreed during the detailed design period, as
stated in a Statement of Common Ground with the Environment Agency
(HE/A14/EX/165/SEB03).
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30

Conclusions

30.1

Introduction

30.1.1

This FRA has been undertaken in accordance with DMRB HD 45/09
(Highways Agency et al., 2009), the NPPF/PPG (DCLG, 2012a; DCLG,
2012b) and the National Policy Statement for National Networks
(Department for Transport, 2014) to assess the potential impact of the A14
Cambridge to Huntingdon improvement scheme on existing levels of flood
risk and to identify and develop mitigation measures as required. There are
three watercourses (Section 25.4.3) where liaison is ongoing to seek
agreement to the predicted change in peak water levels with affected
landowners.

30.1.2

This FRA demonstrates how the scheme would aim to maintain existing
levels of flood risk in accordance with the CFMP with the exception of those
watercourses where further consultation on flood risk mitigation is required.

30.2

Fluvial flood risk

30.2.1

This FRA has been developed to demonstrate that the scheme would not
have a deleterious impact upon flood risk.

30.2.2

Sections 1-3 of the scheme would predominantly be constructed on a new
embankment and therefore reduce floodplain storage in areas currently
located within Flood Zone 3. This is also the case in section 4 where the
existing A14 is proposed to be widened, and sections 1 and 2 where the A1
is also proposed to be widened.

30.2.3

The scheme would increase peak water levels on a number of
watercourses across the scheme. While DMRB guidance requires that any
loss of floodplain is compensated for (Section 1.8), it was agreed with the
Environment Agency as part of the 2009 FRA (Highways Agency, 2009a)
that provided the results of hydraulic modelling demonstrate that the
change in the 1% (1 in 100) AEP flood level is negligible (not greater than a
10mm increase and therefore within hydraulic modelling tolerance)
floodplain compensation would not be required. This is classified as
negligible impact under the DMRB guidance (Section 1.8). This approach
has been continued and re-affirmed/agreed with the Environment Agency
for this FRA.

30.2.4

The outcome of the DMRB assessment is summarised in Table 29.1; the
assessment is based on the scheme including mitigation.
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Table 29.1: DMRB assessment summary for mitigated scheme
Watercourse

Importance

Magnitude of impact

Significance of effect

Alconbury Brook

Low

Negligible

Neutral

Cock Brook

Low

Minor Adverse

Neutral

Ellington Brook

Low

Major Adverse

Slight Adverse

Brampton Brook
(upstream)

Low

Negligible

Neutral

Brampton Brook
(downstream)

Very High

Minor Beneficial

Neutral

Grafham Road Drain

Low

Negligible

Neutral

IDB Drain No. 1

Low

Negligible

Neutral

Great Ouse

Very High

Minor Adverse

Slight Adverse

West Brook / Hall
Green Brook

Medium

Minor Adverse

Slight Adverse

Oxholme Drain

Low

Negligible

Neutral

Covell’s Drain

Medium

Negligible

Neutral

Utton’s Drove Drain

Low

Minor Adverse

Neutral

Longstanton Brook

High

Negligible

Neutral

Oakington Brook

Very High

Negligible

Neutral

Beck Brook /
Cottenham Lode

Low

Major Adverse

Slight Adverse

Washpit Brook

Low

Negligible

Neutral

30.2.5

With reference to Section 1.8.10 none of these impacts are considered to
be significant and none are considered material increases to peak water
levels.

30.2.6

Hydraulic modelling for the scheme has identified two principal
mechanisms that result in an increase in water level: the loss of floodplain
storage; and the reduction in flow conveyance through a constriction
(typically a bridge or culvert) significantly smaller than the width of the
floodplain flow.

30.2.7

On watercourses where the impact has been determined not to be
negligible and on non-modelled watercourses with a loss of floodplain, the
potential increase in peak water levels would be mitigated for by the
provision of floodplain compensation storage. Compensatory storage has
been provided for losses up to the existing 1% (1 in 100) AEP plus an
allowance for climate change level.

30.2.8

The water level rises predicted on the Ellington Brook, river Great Ouse
and the Beck Brook are subject to ongoing consultation to reach an
agreement with affected landowners to the change in peak water levels.
The affected landowners or their agents have informally indicated their
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acceptance of the change in water levels, Highways England continues to
seek written confirmation.
30.2.9

The floodplain compensation storage areas would be located as close as
possible to the scheme encroachment into the floodplain. Wherever
possible both loss and compensation volumes have been calculated on a
level-for-level basis in accordance with CIRIA C624 (CIRIA, 2004) adopting
100mm high ‘slices’ and using 3D modelling software to demonstrate that
sufficient compensation is provided for each lost ‘slice’.

30.3

Protection of mitigation measures

30.3.1

Where the flood extents developed through hydraulic modelling for the FRA
differ from the Environment Agency’s published flood zones, Highways
England would make representation to the Environment Agency as a ‘flood
map challenge’ to update the flood zones. This process will also include the
identification of all Floodplain Compensation areas as Flood Zone 3 to
ensure they continue to provide the necessary mitigation. This is recorded
in a Statement of Common Ground between Highways England and the
Environment Agency.

30.4

Surface water flood risk

30.4.1

The scheme would intercept overland flow paths as identified using the
uFMfSW (Environment Agency, undated-a). However, the scheme design
makes provision for the continued conveyance of these flows via new
culverts in the offline A14 section. Where they are proposed to cross the
online A14 section or the A1 the existing culverts would be retained to
convey the flow.

30.4.2

The scheme would not detrimentally impact upon existing surface water
flood risk. In urban areas the scheme would not introduce any new
impediments to overland flow. In rural areas the new A14 carriageway
would be constructed on embankment. Culverts or bridges would convey
flows at the base of valleys and would be designed to convey the 1% (1 in
100) AEP plus an allowance for climate change peak flow.

30.5

Groundwater flood risk

30.5.1

The scheme would not affect existing levels of groundwater flood risk. The
majority of the new roads would be located on embankment and therefore
not be at risk of groundwater flooding. At the section of cutting proposed to
the east of the river Great Ouse crossing, if ongoing ground investigations
identify a risk, toe drains would be introduced to intercept the groundwater
and convey it safely away from the carriageway.
The uFMfSW
(Environment Agency, undated-a) identifies the western end of the scheme
would be at the highest risk of groundwater flooding.
The new
carriageways would predominantly be on embankment in this area,
reducing the risk of flooding.
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30.6

Sewer flood risk

30.6.1

The scheme would not drain to any existing public sewers and would
therefore not affect existing levels of flood risk from such infrastructure.
Sewer flooding has not been recorded in any areas that could affect the
scheme.

30.7

Flood risk from dam failure

30.7.1

The scheme would not impact upon the risk of flooding from dam failure.

30.8

Failure of flood defence infrastructure

30.8.1

The scheme would not be located within an Area Benefitting from Defences
as defined by the Environment Agency. Therefore, a flood defence failure
would not place the road at risk of flooding.

30.9

Safe access

30.9.1

The carriageway levels would be above the predicted 1% (1 in 100) AEP
flood event level on all watercourses crossed by the scheme. There is a
risk of flooding to the existing A14 from Oakington Brook from the 1% (1 in
100) AEP, a number of potential measures that could be implemented to
address this are included in Section 23.5.5., however the carriageway will
remain passable during such an event.

30.10

Scheme drainage

30.10.1

The scheme would result in an increase in impermeable area, leading to
additional volumetric runoff. Peak runoff rates from the new areas would
be attenuated via ponds and discharged to receiving watercourses at
greenfield rates.

30.11

Exception Test

30.11.1

In accordance with the Exception Test this FRA has demonstrated that:
1. the development would be safe for its lifetime (100 years);
2. the development would not exacerbate existing flood risk (subject to the
watercourses listed in Section 25.4.3 where the change in peak water
levels does not affect any property and where there has been liaison
with the affected landowners). No concern or objection has been raised
to-date by the affected landowners; and
3. the next design stage would investigate opportunities to mitigate preexisting flood risk and how these could be incorporated into the scheme.
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Glossary

Term

Definition

ABD

Areas Benefitting (from flood) Defences.

AEP

Annual Exceedance Probability e.g. 1% AEP is equivalent to 1% (1 in
100) probability of flooding occurring in any one year (or, on average,
once in every 100 years).

Award
Watercourses/Drain

Smaller watercourses defined under the Enclosures Act, with their
maintenance being under the Local Authority.

AStGWF

Areas Susceptible to Groundwater Flooding is a strategic scale map
showing groundwater flood areas on a 1km square grid. It was
developed specifically by the Environment Agency for use by Lead Local
Flood Authorities (LLFAs) for use in Preliminary Flood Risk Assessment
(PFRA) as required under the Flood Risk Regulations.

CambsCC

Cambridgeshire County Council.

CCC

Cambridge City Council.

CFMP

Catchment Flood Management Plan – considers all types of flooding,
including from rivers, groundwater, surface water and tidal flooding, with
the exception of flooding directly from the sea.

Climate Change

Long term variations in global temperature and weather patterns caused
by natural and human actions.

DCLG

Department of Community and Local Government.

DCO

Development Consent Order.

Development

The carrying out of building, engineering, mining or other operations, in,
on, over or under land, or the making of any material change in the use
of a building or other land.

DMRB HA45/09

Design Manual for Roads and Bridges guidance for Road Drainage and
the Water Environment, published by the Highways Agency.

DS

Downstream.

EA

Environment Agency.

ECML

East Coast Mainline.

EIA

Environmental Impact Assessment.

Flood and Water
Management Act

Part of the UK Government’s response to Sir Michael Pitt’s Report on
the Summer 2007 floods, the aim of which (partly) is to clarify the
legislative framework for managing surface water flood risk in England.

Flood Zone Map

Nationally consistent delineation of ‘high’, ‘medium’ and ‘low’ probability
of fluvial flooding , published on a quarterly basis by the Environment
Agency.

Flood Zone 1 Low
Probability

NPPF Flood Zone, defined as areas outside of Zone 2 Medium
Probability. This zone comprises land assessed as having a less than 1
in 1,000 annual probability of river or sea flooding (<0.1%).
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Term

Definition

Flood Zone 2 Medium
Probability

NPPF Flood Zone comprising land assessed as having between a 1 in
100 and 1 in 1,000 annual probability of river flooding (1% – 0.1%) in
any year.

Flood Zone 3a High
Probability

NPPF Flood Zone comprising land assessed as having a 1 in 100 or
greater annual probability of river flooding (>1%) in any year.

FRA

Flood Risk Assessment.

Functional Floodplain
(Zone 3b)

NPPF Flood Zone, defined as areas in which water has to flow or be
stored in times of flood.

Greenfield Runoff
Rate

The peak flow rate calculated as running off a green field surface, taking
into account the local hydrological characteristics.

HA

Highways Agency.

HDC

Huntingdon District Council.

NMM

Highway Agency’s Network Management Manual.

IDB

Internal Drainage Board – local public authority established in an area of
special drainage need to manage local flood risk.

Main River

A watercourse shown as such on the Main River Map, and for which the
Environment Agency has responsibilities and powers. N.B. Main River
designation is not an indication of size, although it is often the case that
they are larger than Ordinary Watercourses.

mBGL

Metres below Ground Level.

NGR

National Grid Reference.

National Planning
Policy Framework
(NPPF)

National planning policy, published by the Government in March 2012. It
replaces most of the previous Planning Policy Statements, including that
regarding flood risk (PPS25).

National Planning
Practice Guidance
(NPPG)

Supporting guidance to the NPPF, published by the Government in
March 2014 as an online resource, available at:
(http://planningguidance.planningportal.gov.uk/). It replaces previously
published Government guidance, including that regarding flood risk.

Ordinary
Watercourse/NonMain River

All watercourses that are not designated Main River, and which are the
responsibility of Local Authorities or, where they exist, Internal Drainage
Boards. Note that Ordinary Watercourse does not imply a “small” river,
although it is often the case that Ordinary Watercourses are smaller than
Main Rivers.

Planning Policy
Statement (PPS)

A series of statements issued by the Government, setting out policy
guidance on different aspects of planning. The majority of PPSs have
now been replaced by the National Planning Policy Framework (NPPF),
including PPS25 regarding flood risk.

PPS23

Planning Policy Statement 23: Planning and Pollution Control.

PPS25

Planning Policy Statement 25: Development and Flood Risk – previous
government planning policy regarding flood risk, which has now been
replaced by the National Planning Policy Framework.
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Term

Definition

Residual Risk

A measure of the outstanding flood risks and uncertainties that have not
been explicitly quantified and/or accounted for as part of the design
process.

Risk of Flooding from
Surface Water Map

Map published by the Environment Agency identifying zones of High,
Medium Low and Very Low risk of surface water flooding in England and
Wales.

RWSC

Routine Winter Service Code.

SCDC

South Cambridgeshire District Council.

SFRA

Strategic Flood Risk Assessment – considers local flood risk and informs
the planning process information on the future risk over a wide spatial
area.

Supplementary
Planning Document
(SPD)

Documents adding further detail to the policies in the Local Plan. They
can be used to provide further guidance for development on specific
sites, or on particular issues, such as design. Supplementary planning
documents are capable of being a material consideration in planning
decisions but are not part of the development plan. (NPPF definition)
SPDs are not subject to independent examination before adoption by a
local planning authority.

Sustainable
Development

“Development that meets the needs of the present without compromising
the ability of future generations to meet their own needs” (The World
Commission on Environment and Development, 1987).

Sustainable Drainage
System (SuDS)

Term covers the whole range of sustainable approaches to surface
drainage management. They are designed to control surface water run
off close to where it falls and mimic natural drainage as closely as
possible. (Based on NPPF flood risk guidance text)

SWMP

Surface Water Management Plan.

uFMfSW

Updated Flood Map for Surface Water. The Environment Agency’s map
of surface water flood risk extents.

US

Upstream.
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Annexes
Annex A – Environment Agency correspondence
Annex B – Scheme layout drawings
Annex C – Strategic flood risk assessment figures
Annex D – Hydraulic modelling reports
Annex E – Watercourse crossing schedule
Annex F – Floodplain loss and compensation calculations
Annex G – Climate change uplift summary
Annex H – Bridge crossings drawings
Annex I – Culvert flow calculations
Annex J – Surface water flow path sketches
Annex K – Anglian Water plans
Annex L – Attenuation pond schedule
Annex M – Culvert screen assessment
Annex N – Watercourse Plans
Annex O – FpC Sections and Loss Area Locations
Annex P – Peak Water Level Change Summarises to Landowners

33.1.1

Please note, for those reading this ES in hard copy, annexes A to O are
held on an accompanying CD.
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