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Executive summary
The Environment Agency requires an assessment of the impact of any construction
and/or modification to water bodies in the UK under the European Union (EU) Water
Framework Directive (WFD). The A14 Cambridge to Huntingdon improvement
scheme (the scheme) would directly modify a number of water bodies through the
building of structures including bridges, culverts and outfalls, as well as the
realignment of a limited number of channel reaches. The water bodies assessed
include the Ellington Brook, Alconbury and Brampton Brook, Cock Brook, Great
Ouse, West Brook, Swavesey Drain and Cottenham Lode. Potential impacts on
headwater drains and small streams (not classified as water bodies) are considered,
as a downstream receiving water body could potentially be affected.
The compliance assessment is based on a combination of a desk study reviewing
existing information for the scheme and affected water bodies, followed by a site visit
to allow baseline observations and expert assessment of potential impacts.
Qualified specialists have undertaken the individual assessments respectively for the
biological, physico-chemical and hydromorphological elements.
The assessment has indicated that if all mitigation measures and best practices are
implemented during the detailed design, the impact of the scheme on the seven
water bodies would be compliant with WFD. The WFD compliance assessment is
proposed to be updated when the detailed design of the scheme is completed and
any changes/updates would be consulted upon with the Environment Agency. The
following provides an overview of each of the elements with regards to the works
required for the scheme:
Biological quality elements
It is anticipated that although there would likely be some impacts as a result of the
scheme, these would be localised. Impacts could include habitat fragmentation,
habitat loss and alterations to surface water discharge. None of the identified effects
as a result of the scheme would be expected to affect the overall WFD assessment
of biological quality elements at the water body level.
Physico-chemical quality elements
Although water quality impacts have been identified, they should be considered
within the context of the existing situation. Surface water drainage from the existing
A14 currently outfalls into a number of water bodies crossing the existing route, via
gullies and carrier pipes running alongside the road and then into cut-off ditches.
The existing A1 generally has runoff flowing into filter drains running parallel to the
road and draining into surface water ditches. Runoff is generally not currently
attenuated or treated at these outfalls. Existing attenuation ponds are provided only
at the junctions and do not serve any of the existing A14 or A1.
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Under the scheme, runoff from the A1 and the online section of the A14 would
receive attenuation and treatment in the form of swales and attenuation/treatment
ponds and it is considered that at these locations there would be an improvement to
water quality. The WFD watercourses where there would be a slight residual effect
(but where there would be an improvement on the current baseline conditions) are:


connecting drains to Alconbury and Brampton Brook;



connecting drains to Ellington Brook;



Swavesey Drain; and



Cottenham Lode.

In addition, the traffic loading on the existing A14 between Brampton interchange
and the tie in to the existing A14 would be significantly reduced as vehicles would
now travel along the new A14 offline section of the scheme. This would reduce the
pollutant load along this stretch for the following water bodies:


Alconbury and Brampton Brook;



Great Ouse; and



West Brook.

Hydromorphological elements
The primary hydromorphological quality impacts that have been identified are the
removal of natural channel cross-sections, and disruption to banks and riparian
corridors as a result of in-channel structures such as culverts and outfalls. This
could lead to localised impacts on lateral and longitudinal connectivity of the water
body and the processes occurring within the channel i.e. flow and sediment
dynamics. However, the majority of these impacts would be likely to be localised.
Where required, impacts would be mitigated for by following best practices during
the detailed design. The landscaping as part of the scheme (to be completed during
detailed design) would also be likely to reduce any potential impacts from the
removal of riparian habitat to implement any structures.
The clear span bridges/footbridge and the Great Ouse viaduct would be unlikely to
have a significant effect on the hydromorphological quality of the water bodies; but
could have a very localised impact on floodplain connectivity with the placement of
abutments.
Channel realignments (West Brook and Alconbury and Brampton Brook) would have
little impact on the hydromorphological quality of the water bodies, but could
potentially provide areas of enhancement.
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1

Introduction

1.1

Overview

1.1.1

The Environment Agency requires an assessment of the impact of any
construction and/or modification to water bodies in the UK under the
European Union (EU) Water Framework Directive (WFD). The primary aim
of the WFD is to improve or maintain the ecological status/ecological
potential of all water bodies to ‘good’ before 2027. Ecological quality
comprises a series of biological, physico-chemical and hydromorphological
‘quality elements’.

1.1.2

The scheme would directly modify a number of water bodies through the
building of structures including bridges, culverts and outfalls, as well as
realignment of a limited number of channel reaches. As a consequence,
the Environment Agency requires a WFD compliance assessment of the
potential impact of the scheme on the relevant water bodies. These are on
the Ellington Brook, Alconbury and Brampton Brook, Cock Brook, Great
Ouse, West Brook, Swavesey Drain and Cottenham Lode water bodies.
However, it is also important that consideration is given to the potential
impacts on headwater drains and small streams (not classified as water
bodies) which could be directly inputted to by the scheme, as potentially a
receiving water body immediately downstream could be affected.

1.1.3

This report provides details of a geomorphological survey and WFD
compliance assessment of potential effects of the modifications on the
water bodies. This supports Chapter 17 of the Environmental Statement
(ES) where the key findings are outlined.

1.1.4

This WFD compliance assessment is based on the outline design of the
scheme. At this stage precise details of the design are therefore unknown.
As the design is progressed to detailed design, specific details could vary
and as a result of the WFD compliance assessment would be updated
accordingly and the Environment Agency made aware of any amendments
and their likely impacts on the water bodies.

1.2

Assessment background

1.2.1

The WFD (Directive 2000/60/EC) is a significant piece of EU water
legislation that came into force in 2000, with the overarching objective of all
water bodies in Europe attaining good or high ecological status/potential
over a period of time (before 2027). The WFD is implemented in England
and Wales by The Water Environment (Water Framework Directive)
(England and Wales) Regulations 2003 (SI 3242/2003). The Environment
Agency is the competent authority in England responsible for delivery of the
WFD. River Basin Management Plans (RBMP) have been created, setting
out measures to ensure that water bodies in England and Wales achieve
‘good ecological status’ (GES) or ‘good ecological potential’ (GEP).

6.3

December 2014

3

A14 Cambridge to Huntingdon improvement scheme

Environmental Statement Appendices

1.2.2

For surface water bodies to achieve overall GES or GEP, both ecological
and chemical parameters must be judged to be at least ‘good’. GES refers
to situations where the ecological characteristics show only a slight
deviation from a natural reference condition. In such a situation the
biological, chemical/physico-chemical and hydromorphological conditions
are associated with limited or no human pressure. Artificial and heavily
modified water bodies (A/HMWB) have a target to achieve GEP,
recognising their important uses, whilst ensuring that the ecology is
protected as far as possible.

1.2.3

The WFD outlines a number of objectives including:


preventing deterioration in the status of water bodies;



aiming to achieve ’good’ ecological and ‘good’ surface water
chemical status in water bodies by 2015;



for water bodies that are designated as artificial or heavily modified,
aiming to achieve GEP by 2015;



complying with objectives and standards for protected areas where
relevant; and



reducing pollution from priority substances and cessation of
discharges, emissions and losses of priority hazardous substances.

1.2.4

The potential introduction of a new modification or change in
activity/structure on a water body needs to be considered to determine if it
could cause deterioration in the ecological status or potential of any water
body. This could also result in any proposed mitigation measures or
actions intended to achieve GES/GEP being ineffective or inappropriate.
This could result in the water body failing to meet GES/GEP.

1.2.5

Where a scheme is considered to cause deterioration, or where it could
contribute to a failure of the water body to meet GES or GEP, then an
assessment under article 4.7 of the WFD would be required. Should a
modification or change meet all of the conditions set out in article 4.7
(Annex A) then it is considered as being WFD compliant.

1.2.6

The purpose of this WFD compliance assessment is to evaluate the
potential effects of the scheme on the Ellington Brook, Cock Brook,
Alconbury and Brampton Brook, Great Ouse, West Brook, Swavesey Drain
and Cottenham Lode water bodies, where structures including bridges,
culverts and outfalls, as well as realignment of some channel reaches have
been proposed.

1.2.7

The potential construction impacts are also considered within Chapter 17 of
the ES and summarised in Section 6.1. WFD Compliance Assessments
are primarily required to consider the permanent long term effects,
construction impacts are not considered here in detail, with the exception of
construction impacts that could have a permanent effect.

1.2.8

The draft National Network National Policy Statement (Department of
Transport, 2013) also incorporates the WFD within the Government’s vision
and policy for future development of nationally significant infrastructure
projects.
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1.3

Study area

1.3.1

The scheme is a highway improvement between Huntingdon and
Cambridge, proposed for a distance of approximately 34km of the A14 west
to east. It also incorporates online improvements of the A1, covering an
additional distance of approximately 6km north to south (Figure 17.6 and
Figure 17.7). 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
southern bypass. A local access road approximately 2.5km (1.6
miles) would link the Ellington Junction with Woolley Road;



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
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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.

1.4

Current WFD designation

1.4.1

The scheme would cross a number of river catchments. These include the
Great Ouse catchment to the west of the scheme, and the river Cam
catchment to the east of the scheme.

1.4.2

There are seven WFD water bodies that would potentially be impacted by
the scheme (Figure 17.6 and Figure 17.7). The details of the water bodies
potentially affected are provided in Table 1.1. The rivers lie within a
predominately rural catchment, with some large urban areas located along
the scheme. Six of the water bodies are heavily modified water bodies
(HMWB) with only one water body not classified as a HMWB. All water
bodies lie within the Anglian River Basin District.

1.4.3

There is also one WFD groundwater body present within the scheme
footprint near Bar Hill junction on the existing A14. The water body is the
Cam and Ely Ouse Woburn Sands (GB40501G445700) and is classified as
achieving good quantitative and good chemical quality. Both nutrients and
hazardous substances and other pollutants are detailed as pressures and
risks to this groundwater body. The groundwater body is not included in
the WFD compliance assessment as no works would impact on the
groundwater body.
Best practices would be implemented during
construction (including de-watering in surrounding locations) and a
protective layer of Gault Clay left in place above the groundwater body.
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Table 1.1: Water Framework Directive information for the water bodies impacted by the scheme
Element

Classification

Water body ID

GB105033042840

GB105033042810

GB105033042790

GB105033047921

GB105033042730

GB105033042770

GB105033043320

Water body name

Ellington Brook

Cock Brook

Alconbury and
Brampton Brook

Great Ouse

West Brook

Swavesey
Drain

Cottenham
Lode

Water body length
km

10.4

17.3

14.4

58.9

8.3

14.6

19.1

Management
catchment

Upper and
Bedford Ouse

Upper and
Bedford Ouse

Upper and
Bedford Ouse

Upper and
Bedford Ouse

Upper and
Bedford Ouse

Upper and
Bedford Ouse

Cam and Ely
Ouse (inc.
South Level)

Hydromorphological
status

Heavily
modified

Heavily
modified

Heavily modified

Heavily
modified

Heavily
modified

Not A/HMWB

Heavily
modified

Overall ecological
status

Moderate
potential

Moderate
potential

Moderate potential

Moderate
potential

Moderate
potential

Good status

Moderate
potential

Macro-invertebrates

Moderate

No data

Moderate

Good

No data

Good

High

Fish

No data

No data

Poor

Good

No data

Good

No data

Does not
require
assessment

Good

Good

Good

Does not
require
assessment

Does not
require
assessment

Biological elements

Physico-chemical elements
Current chemical
status

Does not
require
assessment

Hydromorphological elements
Quantity and
dynamics of flow

Supports good

Supports good

Supports good

Supports good

Supports good

Supports good

Supports good

Morphology

No data

No data

No data

No data

No data

Supports good

No data

Note: Blue – high, green – good, yellow – moderate, orange – poor, red - bad
6.3

December 2014

7

A14 Cambridge to Huntingdon improvement scheme

Environmental Statement Appendices

2

Methodology

2.1

Methodology

2.1.1

The WFD compliance assessment is based on a combination of a desk
study reviewing existing information for the scheme and affected water
bodies followed by a site visit to allow baseline observations and expert
assessment of the potential impacts. Qualified specialists have undertaken
the individual assessments respectively for the biological, physico-chemical
and hydromorphological elements. The following key steps have been
undertaken as part of this assessment:


collation and review of baseline, desk-based information on the
scheme and water bodies;



a walkover of each of the river channels in the vicinity of the scheme
(approximately 200m length) and spot checks upstream where
possible;



field surveys of biological and hydromorphological quality elements;
and



an assessment of the likely impacts of the scheme on the water
bodies from a WFD perspective.

2.2

Desk study and field survey

2.2.1

A desk study and targeted walkover survey of the seven water bodies was
undertaken by the following specialists: a geomorphologist, an ecologist
and a water quality specialist.

2.2.2

The desk study comprised a review of the existing status of the WFD water
bodies and objectives set for the Ellington Brook, Alconbury and Brampton
Brook, Cock Brook, Great Ouse, West Brook, Swavesey Drain and
Cottenham Lode which are all defined within the Anglian River Basin
Management Plan (RBMP), Annex B data (Environment Agency, 2009a).
Historic maps, contemporary Ordinance Survey maps, geological maps and
aerial photographs of the watercourses potentially directly affected by the
proposed works have also been reviewed.

2.2.3

Surface water quality assessments have been undertaken using the
Highways Agency Water Risk Assessment Tool (HAWRAT), as prescribed
in the Design Manual for Roads and Bridges Volume 11, Section 3, Part 10,
HD45/09 – Road Drainage and the Water Environment (DMRB HD45/09)
(Highways Agency et al., 2009). The results of the HAWRAT assessment
are summarised in Chapter 17 of the ES and provided in detail in Appendix
17.2. The HAWRAT model has been applied to all watercourses proposed
to receive drainage from the scheme; as a result both the WFD water
bodies and their associated tributaries were assessed.
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2.2.4

Walkover surveys were undertaken between 4 and 6 March 2014 to assess
the baseline condition of the seven water bodies potentially affected by the
scheme. The walkover survey provided an understanding of the existing
conditions of the water bodies and condition of the channel upstream and
downstream where possible. A photographic record of the general
character of the watercourses was collected.

2.2.5

Surveys of macro-invertebrate and fish biological quality elements were
undertaken in April and again in July 2014 to assess baseline condition of
WFD and non-WFD watercourses likely to be principally affected by the
scheme. WFD standard sampling methodologies require multiple season
sampling for aquatic invertebrates to account for seasonal variability in life
stages. These surveys provide targeted assessment of potential impact on
biological receptors. Detailed survey results are included within Chapter 11
of the ES.

2.2.6

The findings of the desk study and walkover survey are presented in
Section 3. These findings have been drawn upon to identify potential
impacts arising from operation of the scheme on the ecology,
hydromorphology and water quality at both local and water body scales.
The findings have also been used to determine whether the works would
cause a detrimental effect to the WFD status of a water body and/or
prevent achievement of GEP/GES in the future.

2.3

WFD assessment stages

2.3.1

The sequence of the WFD assessment is summarised in the flow chart in
Chart 2.1.
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Chart 2.1: Steps in the WFD assessment process
Step 1
Identify potential generic operational impacts of the scheme on
quality elements

Step 2
Undertake site specific assessment of the scheme against specific
biological, physico-chemical and hydromorphological quality

Step 3
Review actions to deliver WFD objectives

Step 4
Assess proposed options against WFD status objectives

Step 5
Assess scheme against other EU legislation
2.3.2

Steps 1 and 2 of the WFD assessment process take the baseline
conditions for the biological, physico-chemical and hydromorphological
quality elements and identify whether the scheme could impact on those
features of the water body.

2.3.3

Step 3 of the WFD assessment process takes two forms based on whether
the water bodies are HMWB or not designated. The water bodies
designated as HMWB have been previously assigned specific mitigation
measures to enable the water body to maintain or achieve GEP. For the
water bodies not classified as HMWB, a series of actions have been
identified in the river basin district (RBD) covering particular catchments
and/or individual water bodies for ten different sectors (including urban and
transport sectors). Step 3 assesses whether the scheme would help to
achieve or conflict with these actions.
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In Step 4 of the WFD assessment process, the scheme is assessed against
the WFD status for the water body for the following three objectives:


The scheme does not cause deterioration in the status of the
biological quality elements of the water body.



The scheme does not compromise the ability of the water body to
achieve its WFD status objectives including achievement of
mitigation measures and/or actions.



The scheme does not cause a permanent exclusion or compromise
achievement of the WFD objectives in other water bodies within the
same RBD (article 4.8 of the WFD legislation (2000/60/EC), Annex
A).

2.3.5

In Step 5 of the WFD assessment process, the scheme is assessed against
other EU legislation to establish whether it compromises other levels of
environmental protection (article 4.9 of the WFD legislation, Annex A).

2.3.6

Further information on the WFD environmental objectives is provided in
Annex A.

6.3

December 2014

11

A14 Cambridge to Huntingdon improvement scheme

Environmental Statement Appendices

3

Baseline conditions

3.1

Cock Brook
Catchment overview

3.1.1

The Cock Brook water body is approximately 17.3km in length, with a
catchment area of 29.8km2.
The water body passes through a
predominantly rural catchment, flowing to the north of the Huntingdon Life
Sciences Research Centre, just south of Alconbury. The water body lies
within the most northern extent of the scheme footprint and is crossed by
the existing A1 to the south of Alconbury. Cock Brook is crossed by the
existing A1 at Woolley Road and from there it flows south to the point
where it joins the Alconbury Brook (GB105033042820) to form the
Alconbury and Brampton Brook (GB105033042790).
Historical channel changes

3.1.2

Between 1959 and 1978 the course of Cock Brook was realigned further
east to run alongside to the A1 due to the construction of the Huntingdon
Life Sciences Research Centre. Excluding this artificial modification, the
channel has retained the same planform since at least 1888.
Contemporary channel characteristics
Biological elements

3.1.3

The Cock Brook was assessed as having limited habitat diversity. The
habitat present comprised a limited number of macrophyte stands creating
isolated areas of cover for invertebrates and fish, as well as locally subtle
changes to the substrate types alternating between gravels and silts. It is
likely that the distribution of these fine substrates is dependent on flow
conditions, and as such there could be seasonal variation in habitat quality
for aquatic fauna and flora when gravels become washed clear of silts.
Flow patterns along the channel were observed to be generally uniform and
presented little habitat variation for aquatic species. Channel shading from
riparian trees and grassland were noted to be inputting organic material
that subsequently accumulated in shallower sections. Connectivity from
the west of the A1 to the downstream catchment was observed to be via an
existing culvert; this appeared passable to fish at the time of sampling.
Physico-chemical elements

3.1.4

As detailed in Annex B (Water Body Status Objectives) of the Anglian River
Basin Management Plan (RBMP) (Environment Agency, 2009a) the Cock
Brook ‘does not require assessment’ for chemical status. This water body
is likely to be receiving discharge from the existing A1 either directly or via
a network of smaller drainage ditches. However, neither copper nor zinc
(soluble metal associated with road runoff) has been identified as
supporting elements for this water body. Annex B of the Anglian RBMP
(Environment Agency, 2009a) specifies the status for the supporting
elements of phosphate and dissolved oxygen as ‘moderate’. This is
reflected in a diffuse pollution risk status of ‘probably at risk’ from
phosphorous (derived from agricultural land use). It is specified that this
water body is “not at risk” from point source pollution.
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During the site walkover in March 2014 good flow was noted in the water
body. Reference to aerial imagery and observations during the site
walkover indicated that shade is present in some reaches. This is provided
by existing riparian vegetation including mature trees in the vicinity of the
existing A1 crossing. There was evidence during the walkover of decaying
vegetation along the banks adjacent to the existing A1 crossing and the
water was noted to be ‘silty’ in appearance. However, visual inspection of
the water body did not indicate any excessive algal growth or unusual
coloration that might indicate pollution.
Hydromorphological elements

3.1.6

Cock Brook at the location of the scheme is a trapezoidal channel
approximately 2.5m wide and with an average depth of approximately 0.2m
to 0.5m. The water body flows to the east of the existing A1. The channel
was found to exhibit evidence of dense in-channel vegetation during the
summer months. The channel upstream and downstream of this section
was observed to be uniform, with little evidence of natural
geomorphological features. The flow pattern in the channel appeared to be
varied, with predominantly smooth flow observed at the time of survey. The
bed material consisted principally of a thick layer of silt/earth/clay. Some
areas of gravels were recorded but found to be covered in a layer of silt.

3.1.7

The surrounding riparian habitat was recorded as predominantly shrubs
and grass with scattered trees along both banks (Box 3.1, Plate a). The
surrounding land use was noted to be primarily agricultural, with some
direct encroachment into the channel (Box 3.1, Plate b). It is anticipated
that the lateral connectivity of the channel to the floodplain would be
effective during high flows, the river channel having relatively natural
shallow banks.
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WFD status
3.1.8

A baseline description of the biological, physico-chemical and
hydromorphological quality elements, as presented in the Anglian RBMP
(Environment Agency, 2009a), for the surveyed stretch of the Cock Brook is
provided in Table 3.1.

Table 3.1: Baseline description of biological, physico-chemical and
hydromorphological quality elements for Cock Brook water body
Water body ID

GB105033042810

Water body name

Cock Brook

Overall Ecological Status

Moderate potential

Biological quality elements
Composition and
abundance of aquatic flora

Not assessed*

Composition and
abundance of benthic
invertebrate fauna

Not assessed*
Environment Agency data available from 1 site (3 visits) from
2010-2012. 1 taxa of greater than local conservation value

Composition, abundance
and age of structure of fish
fauna

Not assessed*
Environment Agency data available from 1 site (1 visit)
between 2011. Limited coarse fishery. 5 species recorded,
including European eel (species of conservation interest)

Physico-chemical quality elements
Thermal conditions

High (temperature)

Oxygenation conditions

Moderate (dissolved Oxygen)

Salinity

No data*

Acidification status

High (pH)

Nutrient conditions

High – ammonia
Moderate – phosphate

Hydromorphological quality elements
Quantity and dynamics of
water flow

Supports good - variation in flow evident in the water body,
with predominantly smooth flow

Connection to groundwater
bodies

No data*

River continuity

Longitudinal – there are major and minor bridges crossing the
water body where the channel is culverted which could alter
the connectivity
Lateral – connectivity with the floodplain appears to be
continuous in the study area

River depth and width
variation

Approximately 2.5m wide and 0.2m to 0.5m deep. The
channel is uniform in cross section

Structure and substrate of
the river bed

An unconsolidated bed consisting predominantly of
silt/earth/clay

Predominantly shrubs and grass with scattered tree lining on
Structure of the riparian
both banks
zone
*Not assessed/no data refers to the Environment Agency having not assessed this attribute
under the River Basin Management Plan process (first phase completed in 2009)
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Alconbury and Brampton Brook
Catchment overview

3.2.1

The Alconbury and Brampton Brook water body is approximately 14.4km in
length, with a catchment area of 15.3km2. The water body passes through
a predominantly rural catchment and lies within the northern extent of the
scheme footprint (red line). The Alconbury and Brampton Brook flows
adjacent to the existing A1 and is crossed by the existing A14 near
Hinchingbrooke. From there it flows south east towards the Great Ouse
(GB105033042820). The water body is crossed by a number of existing
road bridges, some of which are culvert structures. The water body
consists of the main Alconbury Brook channel and a series of small
tributaries feeding the main river.
Historical channel changes

3.2.2

Analysis of historic maps reveals that the course of the Alconbury and
Brampton Brook has not altered significantly since 1888. However,
between 1996 and 2014 the planform has been artificially straightened
slightly where it flows east from the A1 south of Huntingdon Life Sciences
Research Centre near Brampton.
Contemporary channel characteristics
Biological elements

3.2.3

The Alconbury and Brampton Brook, as it approaches its nearest point to
the existing A1, has a largely uniform water depth within a heavily modified
channel, creating little morphological variation to support ecological
features. Flow variation within the water body is associated with changes
in direction of the channel creating glide habitats. Emergent macrophyte
stands were recorded along the right bank margins with isolated trees
providing shading to localised parts of the channel and providing a source
of leafy and woody debris, forming habitat downstream. Marginal
vegetation supports invertebrate life and provides cover to fish during the
peak growing season. The habitats observed potentially provide suitable
cover for a range of coarse fish species. Invertebrates typical of medium
sized lowland rivers are also expected. As the Alconbury and Brampton
Brook flows away from the A1 the channel shallows, providing higher
energy flow types. This habitat was recorded to extend for less than 100m
before the channel became straighter and flow returned to a predominantly
smooth or glide type. Better ecological habitat observed during the
walkovers was noted immediately upstream and adjacent to the A1. This
type of habitat would support eel (Anguilla anguilla) and potentially spined
loach (Cobitis taenia).

3.2.4

The channel is open throughout and would facilitate free movement of fish
species.
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Physico-chemical elements
3.2.5

As detailed in Annex B (Water Body Status Objectives) of the Anglian
RBMP (Environment Agency, 2009a) the Alconbury and Brampton Brook is
at ‘good’ chemical status. This water body is likely to be receiving
discharge from the existing A1 and A14 either directly or via a network of
smaller drainage ditches. Both copper and zinc have been identified as
supporting elements for this water body. This is in addition to other metals,
as described in Table 3.2). These supporting elements are at ‘high’ status,
meaning that there are low levels of the elements in the water body. Annex
B of the RBMP specifies the status for the supporting elements of
phosphate and dissolved oxygen as ‘bad’ and this is reflected in a diffuse
pollution risk status of ‘probably at risk’ from phosphorous from agriculture.
It is specified that this water body is “not at risk” from point source pollution.

3.2.6

During the site walkover in March 2014 a continuous flow was observed in
the water body. Reference to aerial imagery and observation from the site
walkover indicated that in reaches adjacent to the existing A1, and near to
the existing A14 crossing, there is shading from existing riparian vegetation
including some trees. Visual inspection of the water body did not indicate
any excess algal growth or unusual coloration that might indicate pollution.
During the site walkover this water body did exhibit evidence of high
suspended sediment loads (Box 3.2, Plates a to d).
Hydromorphological elements

3.2.7

For the purposes of assessing the hydromorphological quality of the
Alconbury and Brampton Brook, it can be divided into the two reaches that
were surveyed. A substantial length of the water body appeared modified
with a uniform channel. The upper surveyed reach flows from the existing
A1 culvert, south east of the Huntingdon Life Sciences Research Centre
(Box 3.2, Plate a), to the confluence with the main channel of the Alconbury
Brook (approximately 450m downstream). The channel at this point was
noted to be approximately 2m to 2.5m wide (Box 3.2, Plate b). The normal
depth anticipated would be approximately 0.3m to 0.5m. At the time of
survey in March 2014 the water levels were high.

3.2.8

The Alconbury and Brampton Brook was found to exhibit evidence of inchannel narrowing, with vegetated berms on alternating banks creating a
narrower channel and promoting flow diversity (Box 3.2, Plate c). The
predominant flow type was observed to be smooth, with alternating areas of
glide flow and no perceptible flow due to the berm features. Little riparian
vegetation was recorded in this reach, with agricultural activities locally
encroaching directly on the river banks. Some individual trees were
observed at the top of bank.

3.2.9

The lower surveyed reach extends from the Alconbury Brook and runs
south/south-west alongside the existing A1 before flowing east. Here the
channel was noted to be much deeper and wider (Box 3.2, Plate d) with a
uniform channel cross-section and few morphological features/variation
evident. The channel was recorded as approximately 6m to 7m width and
the depth unknown. The flow was observed to be a less diverse glide flow.
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In the lower reach surveyed the channel banks were found to be vertical
and higher than in the upper reach, limiting lateral connectivity of the
channel with the floodplain. Marginal vegetation in the channel was evident
to a lesser degree. The riparian corridor was recorded as minimal, with
some individual trees and groups of trees. The adjacent land use was
observed to be agricultural, with encroachment of agricultural activities
directly to the top of bank (locally).

Box 3.2

Plate a: Shrubs and patchy tree lining
along the river channel. Fine sediment
observed on the channel bed.

Plate b: Agricultural practice encroaching
on the river channel.

WFD status
3.2.11

A baseline description of the biological, physico-chemical and
hydromorphological quality elements, as presented in the Anglian RBMP
(Environment Agency, 2009a), for the reaches surveyed along the
Alconbury and Brampton Brook is provided in Table 3.2.
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Table 3.2: Baseline description of biological, physico-chemical and
hydromorphological quality elements for the Alconbury and Brampton Brook
water body
Water body ID

GB105033042790

Water body name

Alconbury and Brampton Brook

Overall Ecological Status

Moderate potential

Biological quality elements
Composition and abundance of
aquatic flora

Not assessed*
No available Environment Agency data
Moderate

Composition and abundance of
benthic invertebrate fauna

Environment Agency data available from 1 site (45 visits)
between 1984 and 2011. 8 taxa of greater than local
conservation value
Jacobs’ data available for 2 sites (2 visits) in 2014.
Classified as moderate quality
Poor

Composition, abundance and
age of structure of fish fauna

Environment Agency data available from 2 sites (9 visits)
between 1989 and 2011. Mixed coarse fishery. 15
species recorded, including spined loach and European eel
(Anguilla anguilla) (species of conservation interest)
Jacobs data available from 1 site (1 visit) in 2014

Physico-chemical quality elements
Thermal conditions

High (temperature)

Oxygenation conditions

Bad (dissolved oxygen)

Salinity

No data*

Acidification status

High (pH)

Nutrient conditions

High – ammonia
Bad – phosphate
High – arsenic
High – copper

Specific pollutants

High – iron
High – mecoprop
High – zinc

Hydromorphological quality elements
Quantity and dynamics of water
flow

Supports good - varied flow was evident with areas of
glide, ripple and no perceptible flow. In the lower surveyed
reach, a tributary increases the quantity of flow. The flow
was observed to be predominantly glide flow

Connection to groundwater
bodies

The base flow index for the river downstream is 0.26
suggesting a low groundwater component
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Longitudinal – a number of small bridges were noted to
cross the water body, some of which are box culvert
structures
River continuity

Lateral – the upper surveyed section was found to have
relatively shallow banks compared to the lower section,
suggesting some floodplain connectivity. The lower reach
of the channel had vertical banks

River depth and width variation

Approximately 0.3m to 0.5m depth and 2m to 2.5m width in
the upper reach; and 6m to 7m width with an unknown
depth in the lower reach. In-channel vegetated berms are
a cause of localised width and depth variation within the
channel

Structure and substrate of the
river bed

Could not be observed at the time of survey. Due to the
close proximity of the surrounding agricultural practices the
channel bed is likely to have silt/earth present

Structure of the riparian zone

Little riparian corridor with some individual trees along the
river bank. Surrounding land use primarily agricultural with
a minimal buffer zone

*Not assessed/no data refers to the Environment Agency having not assessed this attribute
under the River Basin Management Plan process (first phase completed in 2009)

3.3

Ellington Brook
Catchment overview

3.3.1

The Ellington Brook water body is approximately 2.9km in length, with a
catchment area of 10.4km2. The water body flows north adjacent to the
existing A14 for most of its length, primarily passing through agricultural
land. The Ellington Brook abuts the Brampton Meadow SSSI and is then
crossed by the existing A1 north of the current A1/A14 Junction. From the
A1 crossing the Ellington Brook then flows east towards the Alconbury and
Brampton Brook water body (GB105033042790).
Historical channel changes

3.3.2

The course of the Ellington Brook has not altered significantly since 1888.
It is apparent from studying historic maps that the Stone Hill Grove
Woodland which ran alongside the Ellington Brook northeast of Brampton
Hut Services was cleared sometime between the years of 1958 and 1978.
Contemporary channel characteristics
Biological elements

3.3.3

Upstream of the existing A14 crossing (approximately 500m) the Ellington
Brook was noted to have a variety of flow features that would be expected
to support coarse fish, macrophytes and diatoms. At the time of survey the
bed was not visible but flow velocity and diversity indicated a mixed
substrate bed, containing coarse substrate (or scoured bed) in faster
sections. Slower sections of channel would be likely to include small
coarse and finer depositional features. Marginal and in-channel cover from
macrophytes would be likely to be present throughout the year.
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In the vicinity of the current A14 crossing, the Ellington Brook was found to
be narrower and shallower than the upstream section with run/glide flow
types over a mixed pebble/gravel and silt bed. Marginal silt deposits were
observed to be present along the left bank immediately upstream of the
existing A1 culvert. Moving upstream from the culvert the wetted channel
was found to widen and deepen. Riparian shading was noted to be heavy
upstream of the culvert crossing, with overhanging boughs and bank-side
shrub providing cover to the channel and potentially introducing
leafy/woody debris into the channel, providing a habitat potentially suitable
for fish and invertebrates.
Physico-chemical elements

3.3.5

As detailed in Annex B (Water Body Status Objectives) of the Anglian
RBMP (Environment Agency, 2009a) the Ellington Brook “does not require
assessment” for chemical status. This water body is likely to be receiving
discharge from the existing A1 and A14 either directly or via a network of
smaller drainage ditches. However, neither copper nor zinc has been
identified as supporting elements monitored for this water body. Like many
other water bodies in the Upper and Bedford Ouse Catchment this water
body is “at risk” from diffuse pollution such as phosphorous derived from
agriculture.

3.3.6

During the site walkover in March 2014 good flow was observed in the
river. Reference to aerial imagery and the results of the site walkover
indicate some local shade provided by riparian vegetation including mature
trees. This was noted particularly on the western side of the channel prior
to the point where the water body is crossed by the existing A1. Visual
inspection of the water body did not indicate any excess algal growth or
unusual colouration that could be indicative of pollution.

3.3.7

No data on the chemical status of the Ellington Brook exists. Reference
has been made to previous monitoring data (2008) indicating a river
ecosystem (RE) classification of RE3. This monitoring data included
measurements of dissolved copper and total zinc. Copper and zinc are
indicators of heavy metal contamination from roads. The level of copper
and zinc for this water body over a 12 month monitoring period was found
to be less than 5ug/l. This is below the Environmental Quality Standards
(EQS) for water of this hardness (European Commission, 2014a).
Hydromorphological elements

3.3.8

The Ellington Brook was observed to have a uniform channel cross-section
and was recorded at approximately 3m to 5m width. Some reaches of the
river channel have eroded their artificial embankments, creating a wider
pool feature approximately 7m in width (Box 3.3, Plate a). The water levels
at the time of survey were noted to be high; however there were shallower
areas of flow suggesting variation of water depth. The channel substrate
appeared to be composed of gravels, cobbles and silt. The flow within the
channel was noted to vary, including runs, glides and areas of no
perceptible flow as the channel became narrower and wider.

6.3

December 2014

20

A14 Cambridge to Huntingdon improvement scheme

3.3.9

Environmental Statement Appendices

The Ellington Brook water body was found to be embanked on both banks
reducing lateral connectivity of the river with its floodplain (Box 3.3, Plate
b). The banks were recorded as steep and therefore serving to confine the
channel and limit the width of its corridor.
In some reaches the
embankments were found to have been eroded by the river, creating areas
of wider pooled flow. The river was noted to be crossed by a number of
small farm tracks (minor bridges), passing under the existing A1 in a large
culvert (Box 3.3, Plate c). The land use adjacent to the Ellington Brook was
recorded as agricultural, including observation of ploughing to the bank
top/edge of river. The riparian corridor along the river was noted to be
minimal. Tree lining by isolated individual trees was assessed to be
intermittent. Downstream of the scheme crossing proposed for the
Ellington Brook, the right bank was noted to have a continuous lining by
trees, providing shading to the channel (Box 3.3, Plate d). Brampton Hut
SSSI runs adjacent to the Ellington Brook 100m upstream of the A1
crossing (right bank).

Box 3.3

Plate a: A pool at a location where the
embankments had been eroded and a
deeper slow flowing area had formed.

Plate b: The water body embanked on
both banks with scattered tree cover
only.

Plate c: The existing A1 crossing over
the Ellington Brook.

Plate d: A straighter reach of the water
body with an embankment formed of
spoil from the channel and a continuous
lining of trees on the right bank (photo
looking upstream).
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WFD status
3.3.10

A baseline description of the biological, physico-chemical and
hydromorphological quality elements, as presented in the Anglian RBMP
(Environment Agency, 2009a), for the surveyed reaches of Ellington Brook
is provided in Table 3.3.

Table 3.3: Baseline description of biological, physico-chemical and
hydromorphological quality elements for the Ellington Brook water body
Water body ID

GB105033042840

Water body name

Ellington Brook

Overall Ecological Status

Moderate potential

Biological quality elements
Composition and abundance of
aquatic flora

Not assessed*
No Environment Agency data available
Moderate

Composition and abundance of
benthic invertebrate fauna

No Environment Agency data available
Jacobs’ data available from 1 site (2 visits) in 2014
Classified as poor quality
Not assessed*

Composition, abundance and
age of structure of fish fauna

Environment Agency data available from 3 sites (5 visits)
between 1997–2011. Mixed coarse fishery. 12 species
recorded, including spined loach (Cobitis taenia) and
European eel (Anguilla Anguilla) (species of conservation
interest)
Jacobs’ data available from 1 site (1 visits) in 2014

Physico-chemical quality elements
Thermal conditions

No data*

Oxygenation conditions

No data*

Salinity

No data*

Acidification status

No data*

Nutrient conditions

No data*

Hydromorphological quality elements
Quantity and dynamics of water
flow

Supports good - the flow in the channel was found to be
varied including runs, glides and areas of no perceptible
flow. Water levels were high at the time of survey

Connection to groundwater
bodies

No data*

River continuity

Longitudinal – a few farm tracks cross the river via minor
bridges. At the point where the Ellington Brook passes
under the existing A1, the river is culverted
Lateral – the river was found to be embanked (by spoil
from excavation) on both banks, with the river flowing
adjacent to the A14 parallel with the right bank

6.3

December 2014

22

A14 Cambridge to Huntingdon improvement scheme

Environmental Statement Appendices

River depth and width variation

Predominantly uniform channel with a width of
approximately 3-5m, increasing to 7m in certain sections.
Channel depth could not be determined but pool-riffle
features were evident suggesting a fluctuating channel
depth

Structure and substrate of the
river bed

Found to be comprised of gravels and cobbles with some
fine silt, particularly in reaches with slower flow

Structure of the riparian zone

Minimal riparian zone noted upstream of the study area,
with intermittent trees lining the bank. Downstream
towards the existing A1 crossing the water body was
recorded as being lined on the right bank by a continuous
corridor of trees

*Not assessed/no data refers to the Environment Agency having not assessed this attribute
under the River Basin Management Plan process (first phase completed in 2009)

3.4

Great Ouse
Catchment overview

3.4.1

The Great Ouse water body is approximately 58.9km in length, with a
catchment area of 155.2km2. The Great Ouse is the main catchment within
the study area and fed by a number of water bodies crossed by the scheme
and a series of smaller watercourses. The Great Ouse flows north towards
Huntingdon and then east towards Needingworth. The river flows through
a mix of rural and urban areas and is widely used for navigation and
recreational purposes. A number of public footpaths run alongside the river
providing access for recreational users.
Historical channel changes

3.4.2

According to map evidence the course of the Great Ouse north-west of
Offord Cluny has not changed significantly from 1888. There has however
been a significant change to the gravel pits running parallel to the west
bank of the river channel. It is apparent from historical map analysis that
the gravel pits became disused sometime between 1892 and 1901. The
first evidence of the gravel pits becoming the current lakes (i.e. filled with
water) was in 1978.
Contemporary channel characteristics
Biological elements

3.4.3

No ecological sampling has been undertaken in support of this assessment.
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The Great Ouse is a heavily modified channel maintained for navigation.
During previous walkovers the watercourse was noted to be turbid,
preventing assessment of bed characteristics for biological elements. In
March 2014 glide flow types were recorded and associated with fast flow
following a period of heavy rainfall. Areas of still water were noted in the
margins, together with fringing macrophytes (predominantly along the left
bank). Habitats were assessed as largely homogeneous but potentially
suitable for a range of adult coarse fish and invertebrates expected in large
lowland river systems of this type. The Great Ouse is known to support a
diverse fish assemblage. A lack of marginal or riparian habitats could limit
the potential for a diverse range of fish or invertebrates. However, large
woody debris and emergent fringing reed form potentially important
components of habitat throughout the length assessed. Management to
maintain navigation suggests that the ecology could be adapted to regular
dredging or weed cutting, further reducing ecological potential. No obvious
obstructions to fish migration were observed within the surveyed reach of
the Great Ouse.
Physico-chemical elements

3.4.5

As detailed in Annex B (Water Body Status Objectives) of the Anglian
RBMP (Environment Agency, 2009a) the Great Ouse is at ‘good’ chemical
status. The Great Ouse is crossed by the existing A14 to the south of
Huntington. This watercourse is likely to be receiving discharge from the
existing A14 either directly or via a network of smaller drainage ditches.
Both copper and zinc have been identified as supporting elements for this
water body and monitored (in addition to other metals listed in Table 3.4
below). However, these supporting elements are at ‘high’ status, meaning
that there are low concentrations of the elements in the water body. Annex
B of the Anglian RBMP (Environment Agency, 2009a) specifies the status
for the supporting element phosphate as ‘poor’. This is attributed to diffuse
pollution risk (‘at risk’) from phosphorous derived from agriculture. It is
stated in the Anglian RBMP (Environment Agency, 2009a) that this water
body is ‘not at risk’ from point source pollution.

3.4.6

This is the main water body in the catchment. A combination of aerial
imagery and observations from the site walkover indicated some shade
along the banks from existing riparian vegetation and trees close to the
point where this water body crosses under the existing A1. The area in the
vicinity of the proposed A14 crossing point was noted to have a number of
mature trees on the western bank with minimal tree cover on the eastern
bank. Visual inspections of the water body did not indicate any excess
algal growth or unusual colouration that could be indicative of pollution.

3.4.7

Reference has also been made to previous monitoring data (2008) which
indicated a RE classification for two monitoring sites on the Great Ouse as
RE3 to RE4 respectively. This monitoring data included measurements of
dissolved copper and total zinc. The levels of copper and zinc for the Great
Ouse over a 12 month monitoring period was on average less than 5ug/l
which is less than the EQS for water of this hardness.
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Hydromorphological elements
3.4.8

The Great Ouse is a heavily modified water body and as such the channel
is uniform in cross-section with very few natural morphological features. At
the walkover survey the river was noted to have a width of approximately
30m and likely to be maintained at an appropriate depth to allow for
navigation. The banks of the river were found to be vertical but not very
high (approximately 0.2m to 0.3m), with a footpath running alongside the
left bank. The bed substrate was not visible due to the depth of flow in the
channel. At the time of survey the Great Ouse had primarily uniform glide
flow (Box 3.4, Plate a). In the area surveyed, the left bank was noted to
have a 2m wide riparian corridor with a mix of tall grass, shrubs and trees
(Box 3.4, Plate b). The right bank was observed to have individual isolated
trees and was flooded due to the high water levels at the time of survey.
The adjacent land used was noted to be typically agricultural fields.

Box 3.4

Plate a: Flow diversity within the river,
primarily glide flow.

Plate b: Some marginal vegetation, with
individual trees.

WFD status
3.4.9

A baseline description of the biological, physico-chemical and
hydromorphological quality elements, as presented in the Anglian RBMP
(Environment Agency, 2009a), for the surveyed reaches of the Great Ouse
is provided in Table 3.4.

Table 3.4: Baseline description of biological, physico-chemical and
hydromorphological quality elements for Great Ouse water body
Water body ID

GB105033047921

Water body name

Great Ouse

Overall Ecological Status

Moderate potential

Biological quality elements
Composition and abundance
of aquatic flora

Not assessed*
No Environment Agency data available
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Good
Composition and abundance
of benthic invertebrate fauna
Composition, abundance and
age of structure of fish fauna

Environment Agency data available from 6 sites (198 visits)
between 1984 and 2013. 35 taxa of greater than Local
conservation value
Good

Physico-chemical quality elements
Thermal conditions

High (temperature)

Oxygenation conditions

High (dissolved oxygen)

Salinity

No data*

Acidification status

High (pH)

Nutrient conditions

High – ammonia
Poor – phosphate
High – copper

Specific pollutants

High – iron
High – mecoprop
High – zinc

Hydromorphological quality elements
Quantity and dynamics of
water flow

Supports good - the river was noted to have a continual
glide flow with little evidence of marginal areas of slower
flow

Connection to groundwater
bodies

A base flow index for the river downstream of 0.5
suggesting some groundwater connectivity

River continuity

Longitudinal – continuous, crossed by a number of large
bridge structures, but navigation is maintained within the
river channel
Lateral – flooded land adjacent to the water body suggested
connectivity at high flows

River depth and width
variation

The river was noted to be approximately 30m wide and
probably maintained at a depth suitable to allow navigation
of the river

Structure and substrate of the
river bed

No data*

Structure of the riparian zone

A narrow riparian corridor was evident on the left bank, with
only scattered trees on the right bank

*Not assessed/no data refers to the Environment Agency having not assessed this attribute
under the River Basin Management Plan process (first phase completed in 2009)
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West Brook
Catchment overview

3.5.1

The West Brook water body is approximately 8.3km in length, with a
catchment area of 70km2. The West Brook is crossed by the existing A14
at the B1040 (Potton Road) and flows north adjacent to the road for
approximately 800m, before flowing east. From the point of the existing
A14 crossing the river flows north towards the Great Ouse
(GB105033042820).
Historical channel changes

3.5.2

The course of the West Brook has not altered significantly since 1888
(according to map evidence).
Contemporary channel characteristics
Biological elements

3.5.3

No ecological sampling has been undertaken in support of this assessment.

3.5.4

The section of the West Brook adjacent to the B1040 (Potton Road) was
found to contain a number of habitat features that could potentially be
suitable for coarse fish, macrophytes and invertebrates. During a period of
lower flows observed in March 2014 discrete areas of both silt/clay beds
were found separated by shallow areas of gravel/pebble. Run and glide
flow types were observed mid-channel with some marginal slack areas also
present. Despite the modified bank structures, tree-lining provided a high
degree of shading with leaf drop into the channel along the right bank.
During the March 2014 survey limited evidence of riparian cover was
observed and no larger coarser material was found in the channel,
potentially allowing fish refuge or protection. This reach of the West Brook
is likely to support a varied invertebrate community and potential for fish
(including European eel Anguilla anguilla), although prevailing flow
conditions and discharge from adjacent surface drainage could impact on
community diversity and structure. Above the point of the crossing of the
B1040 the West Brook was observed to be less constrained by the local
road infrastructure and appeared deeper, with slower flow types and a
more consolidated bed. The channel crossed agricultural fields at this point
and riparian shading was found to be poor in comparison with downstream
reaches.
Physico-chemical elements

3.5.5

As detailed in Annex B (Water Body Status Objectives) of the Anglian
RBMP (Environment Agency, 2009a) the West Brook is at ‘Good’ chemical
status. This watercourse is likely to be receiving discharge from the
existing A14 either directly or via a network of smaller drainage ditches.
Both copper and zinc have been identified as supporting elements for this
water body and monitored (Table 3.5). These supporting elements are
however at ‘high’ status, meaning that there are low concentrations of the
elements in the water body. This water body has been identified as ‘at risk’
of point source pollution from metals.
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During the site walkover in March 2014 good flow was observed in the
river. Reference to a combination of aerial imagery and site observation
indicated that there is some local shading from riparian vegetation,
including mature trees, specifically close to the location where this water
body is crossed by the existing A14. It was noted during the site visit that
the substrate of the water body had a high proportion of silt. Visual
inspection of the water body did not indicate any excess algal growth or
scum or unusual colouration that might suggest pollution.
Hydromorphological elements

3.5.7

The West Brook is classified as a HMWB and has surrounding land use
pressures created by the B1040 on the left bank and ploughed agricultural
land on the right bank. The West Brook is embanked on both sides of the
channel and as a result appears incised. The water body was found to be
uniform in channel cross section (Box 3.5, Plate a) but exhibiting evidence
of natural recovery to a suitable width/depth. The banks were noted as
steep (approximately 1m high) and confined the channel, disconnecting it
from the surrounding floodplain (Box 3.5, Plate b). Sections of the bank
were recorded as reinforced (Box 3.5, Plate c) to protect the road following
along the left bank. At these locations the water body appeared incised,
creating deep silty pool areas due to slower flows.

3.5.8

The West Brook was observed to be approximately 5m wide and 0.3m
deep at the shallower riffle features and deeper in the pools. The substrate
was found to vary, being fine/coarse gravels on the shallower riffle features
and silty in the deeper pool areas (Box 3.5, Plate d). The flow was noted to
be varied, with runs and glides in the centre of the channel and areas of ‘no
perceptible flow’ corresponding to pooled areas. No riparian corridor was
noted on the left bank due to presence of the road and a 1m wide area of
mown grass (Box 3.5, Plate a). The right bank was noted to have a
continuous tree lining/hedgerow serving as a buffer to the agricultural land.
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Box 3.5

Plate a: Embanked water body along both
banks. A busy road was noted in close
proximity to the left bank and agricultural
fields on the right bank.

Plate b: The channel was found to have
steep banks.
The right bank had a
continuous lining of trees.

Plate c: Sections of bank reinforcement
were recorded (primarily along the left
bank) preventing any movement, causing
the channel to remain incised with deep
silty pools.

Plate
d:
Evidence
of
pool-riffle
sequences, with coarse gravels present
as shallower riffle features.
The
remainder of the channel had a silty
substrate, particularly within the deeper
pools.

WFD status
3.5.9

A baseline description of the biological, physico-chemical and
hydromorphological quality elements, as presented in the Anglian RBMP
(Environment Agency, 2009a), for the surveyed stretch of West Brook is
provided in Table 3.5.
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Table 3.5: Baseline description of biological, physico-chemical and
hydromorphological quality elements for West Brook water body
Water body ID

GB105033042730

Water body name

West Brook

Overall Ecological Status

Moderate potential

Biological quality elements
Not assessed*
Composition and abundance
of aquatic flora

No Environment Agency data available.
Atkins’ data available from 3 sites (1 visit) in 2013.
Assessed macrophyte communities as being poor
Not assessed*
Environment Agency data available from 1 site (2 visits) in
2013. No taxa of greater than local conservation value

Composition and abundance
of benthic invertebrate fauna

Highways Agency data (collected by Atkins) available from
3 sites (1 visit) in 2013. Characterised the watercourse of
low conservation value and poor quality.
Jacobs’ data available from 1 site (2 visits) in 2014.
Classified as moderate quality
Not assessed*

Composition, abundance and
age of structure of fish fauna

Environment Agency data available from 1 site (1 visit) in
2012. Coarse fishery predominantly roach (Cobitis taenia).
Low numbers of adult European eel (Anguilla anguilla)
(conservation species) reported
Jacobs’ data available from 1 site (1 visits) in 2014

Physico-chemical quality elements
Thermal conditions

No data*

Oxygenation conditions

No data*

Salinity

No data*

Acidification status

No data*

Nutrient conditions

No data*

Specific pollutants

High – copper
High – zinc

Hydromorphological quality elements
Quantity and dynamics of
water flow

Supports good - flow found to be varied with runs and
glides in the centre of the channel and areas of no
perceptible flow in the pooled areas

Connection to groundwater
bodies

No data*
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Longitudinal – the water body was found to be crossed by a
number of roads through either culverts or clear span
structures
Lateral – in the study area the channel was noted to be
embanked

River depth and width variation

The water body was found to have a uniform channel crosssection and an approximately 5m width. The depth of the
channel was noted as varied and approximately 0.3m at
shallow riffle features

Structure and substrate of the
river bed

Consisted of gravels and cobbles with large silty areas,
especially in the slower flowing reaches

Structure of the riparian zone

No vegetated riparian zone was noted along the left bank,
although a continuous tree lining/hedgerow was present
along the right bank

*Not assessed/no data refers to the Environment Agency having not assessed this attribute
under the River Basin Management Plan process (first phase completed in 2009)

3.6

Swavesey Drain
Catchment overview

3.6.1

The Swavesey Drain water body is approximately 14.6km in length, with a
catchment area of 34.9km2. The water body in the proximity of the existing
A14 is split into three tributaries, all of which are currently heavily modified.
The Swavesey Drain runs north from the existing A14 via three channels
towards the Great Ouse (GB105033042820).
Historical channel changes

3.6.2

According to map evidence the course of the Swavesey Drain has not
altered considerably since 1887. It is evident that the A14 has been
historically widened, increasing the length of the Swavesey Drain culvert
under the road.
Contemporary channel characteristics
Biological elements

3.6.3

No ecological sampling has been undertaken in support of this assessment.
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Downstream of the existing A14, the three channels forming the Swavesey
Drain water body follow the road in a northerly direction. Two of these are
substantially artificial drainage systems, one draining the waste water
treatment plant (WWTP) and the other flowing through a small industrial
estate close to the A14. Above the point where these three channels
merge very limited habitat potential for biological elements was noted.
Each channel has an artificial bed and banks potentially limiting
opportunities for fish, invertebrate and macrophyte colonisation. Poor
water quality from the tributaries draining the waste water treatment works
and industrial estate has the potential to further reduce optimum habitat for
biological features. Below the confluence of the three channels the habitat
associated with the water body was observed to improve with variable flow,
including run and glide types over a mixed silt, gravel and pebble bed.
Bankside cover was noted to be present in the form of emergent
macrophytes and terrestrial grasses along both banks. It is anticipated that
the habitat here is potentially suitable for European eel (Anguilla anguilla),
juvenile coarse fish and a range of invertebrate species.
Physico-chemical elements

3.6.5

As detailed in Annex B (Water Body Status Objectives) of the Anglian
RBMP (Environment Agency, 2009a) the Swavesey Drain “does not require
assessment” for chemical status. This watercourse is likely to be receiving
discharge from the existing A14 either directly or via a network of smaller
drainage ditches. Iron and zinc have been identified as supporting
elements for this water body and monitored (in addition to other metals,
listed in Table 3.6). This supporting element is at “high” status, meaning
that there are low concentrations of the elements in the water body. It is
specified that this water body is not at risk from point source pollution.
There is a WWTP discharging to the central channel of the Swavesey Drain
north of the existing A14. This is identified as being “at risk” from combined
source sanitary.

3.6.6

Part of the Swavesey Drain passes through the Buckingway Business Park.
During the site walkover in March 2014 this reach was observed to be
locally heavily overgrown with bramble and with minimal flow. Further north
where the three channels merge (downstream of the artificial drainage
system from the WWTP) the flow was noted to improve and the water
appeared clear. Visual inspections of the water body did not indicate any
excess algal growth or unusual colouration that could suggest pollution.
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Hydromorphological elements
3.6.7

The scheme potentially impacts three channels of the Swavesey Drain,
feeding into the main Swavesey Drain. From site observations all three of
the channels appeared to be heavily modified. The first of the three drains
(Swavesey Drain 1 – IDB Drain) was noted to be approximately 0.5m to 1m
wide and less than 0.1m deep. It was observed to flow through a small
industrial estate, being primarily straight with little morphological quality
(Box 3.6, Plate a). The channel was found to be covered in dense
vegetation in the upper reach (Box 3.6, Plate b). The Swavesey Drain 1
was assessed as having little flow in the upstream surveyed reach, with
glide flow downstream.
The bed substrate was observed to be
predominantly silt, with some gravels further downstream.

3.6.8

The second of the drains (Swavesey Drain 2 – Uttons Drove) was noted as
a concrete-lined channel, completely artificial (Box 3.6, Plate c) and with a
straight planform. The flows in the channel were anticipated to be
augmented by the waste water treatment works, providing a more
continuous flow in the water body. Morphological features were not
observed within the channel.

3.6.9

The third of the drains (Swavesey Drain 3) was noted to be wider
(approximately 1.5m) and deeper (approximately 0.1m to 0.2m). The
channel planform was found to be slightly sinuous (Box 3.6, Plate d).
Some areas of deposition were noted within the channel and there was
also evidence of (potentially) a significant cover of in-channel macrophytes
(which would be present during the summer months). The drain was noted
to have a glide flow and a primarily silty substrate with some areas of
gravels.

3.6.10

The riparian zone on all three drains was noted as limited, with little bank
vegetation present. A continuous riparian corridor existed where Swavesey
Drain 1 and 2 flowed parallel to a field boundary (demarked by a hedgerow)
(Box 3.6, Plate c).
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Box 3.6

Plate a: Swavesey Drain 1 – a small
channel, with little flow and no
morphological features.

Plate b: Swavesey Drain 1 – dense
vegetation covering the channel.

Plate c: Swavesey Drain 2 (Uttons
Drove) – a concrete-lined heavily
modified channel.

Plate d: Swavesey Drain 3 – a sinuous
planform. The channel was recorded as
embanked, with evidence of potentially
dense in-channel macrophytes (which
would be anticipated during the summer
months).

WFD status
3.6.11

A baseline description of the biological, physico-chemical and
hydromorphological quality elements, as presented in the Anglian RBMP
(Environment Agency, 2009a), for the surveyed reach of Swavesey Drain is
provided in Table 3.6.

6.3

December 2014

34

A14 Cambridge to Huntingdon improvement scheme

Environmental Statement Appendices

Table 3.6: Baseline description of biological, physico-chemical and
hydromorphological quality elements for Swavesey Drain water body
Water body ID

GB105033042770

Water body name

Swavesey Drain

Overall ecological status

Good status

Biological quality elements
Composition and abundance of
aquatic flora

Not assessed*
No Environment Agency data available
Good

Composition and abundance of
benthic invertebrate fauna

Environment Agency data available from 1 site (36 visits)
between 1985 and 2012. 12 taxa of greater than local
conservation value
Highways Agency data (provided by Jacobs) available
from 1 site (2 visits) in 2014. Classified as poor quality
Good

Composition, abundance and
age of structure of fish fauna

Environment Agency data available from 2 sites (7 visits)
between 2007 and 2013. Surveyed principally for
European eel (Anguilla anguilla) (conservation species)
recorded in high numbers – mixed coarse fishery also
present
Highways Agency data (provided by Jacobs) data
available from 1 site (1 visits) in 2014

Physico-chemical quality elements
Thermal conditions

No data*

Oxygenation conditions

No data*

Salinity

No data*

Acidification status

No data*

Nutrient conditions

No data*

Specific pollutants

High – iron
High – zinc

Hydromorphological quality elements
Quantity and dynamics of water
flow

Supports good – all three of the drains had glide flow, with
Swavesey Drain 2 noted as having a continual flow
augmented by the waste water treatment works

Connection to groundwater
bodies

No data*

River continuity

Longitudinal – the three drains were found to be culverted
at the points where a number of small roads crossed
Lateral – the channels were all observed to have vertical
banks restricting floodplain connectivity
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River depth and width variation

The drains were noted to vary in width from 0.5m to 1.5m,
with a depth of less than approximately 0.1m to 0.3m.
Swavesey Drain 1 and 2 was recorded as having very
uniform channel cross-sections

Structure and substrate of the
river bed

Predominantly silt with some fine and coarse gravels
evident, particularly in Swavesey Drain 1

Structure of the riparian zone

The riparian zone on all three drains was found to be
limited in structure, with little bank vegetation present. A
continuous riparian corridor was noted where Swavesey
Drain 1 and 2 flow in parallel to a field boundary
(demarked by a hedgerow)

*Not assessed/no data refers to the Environment Agency having not assessed this attribute
under the River Basin Management Plan process (first phase completed in 2009)

3.7

Cottenham Lode
Catchment overview

3.7.1

The Cottenham Lode water body is approximately 19.1km in length, with a
catchment area of 59km2. The water body follows a course from the south
to the north, crossing under the A14 at Girton, before the confluence with
the Great Ouse. The water body was found to be situated in a
predominantly rural catchment, passing through a number of small towns.
Historical channel changes

3.7.2

Historical map analysis confirms that the course of the Cottenham Lode
has not altered significantly since 1887.
Contemporary channel characteristics
Biological elements

3.7.3

The Cottenham Lode is a heavily modified water body adjoining agricultural
land south from the point where it crosses under the existing A14. The
channel here was observed to be relatively narrow, heavily shaded by trees
and brambles. On the southern side of the A14 the watercourse was noted
to become wider just prior to the culvert, with reduced water levels. At this
point deposition of coarse gravels was recorded upstream of the culvert,
potentially increasing habitat diversity for invertebrates. The channel
upstream from the culvert was observed to be shallow and unlikely to
sustain a permanent fish population, although coarse fish and eels could
utilise deeper sections of the Cottenham Lode. The current culvert was
noted to be of a suitable size to remain passable to fish and the
downstream movement of invertebrates. Silt deposits had formed along
the inside left hand wall of the culvert, narrowing the channel.

3.7.4

The lack of access at the time of survey prevented assessment of biological
elements immediately downstream (north) of the existing A14 crossing. A
further spot check was conducted on the Washpit Brook, a tributary joining
the Cottenham Lode below the existing road crossing. The Washpit Brook
demonstrated varied substrates (coarse gravels, pebbles and silt) and flow
types expected to support coarse fish, eel and a diverse mix of
invertebrates. Shading and cover from trees along both banks were noted.
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Physico-chemical elements
3.7.5

As detailed in Annex B (Water Body Status Objectives) of the Anglian
RBMP (Environment Agency, 2009a) the Cottenham Lode ‘does not require
assessment’ for chemical status. Cottenham Lode is crossed by the
existing A14 at Girton and from there it follows north towards the Great
Ouse. This water body is likely to be receiving discharge from the existing
A14 either directly or via a network of smaller drainage ditches. However,
neither copper nor zinc has been identified as supporting elements for this
water body. Annex B of the Anglian RBMP (Environment Agency, 2009a)
specifies the status for the supporting element phosphate as ‘moderate’.
The water body has a diffuse pollution risk status of ‘probably at risk’ by
phosphorous from agriculture. It is specified that this water body is ‘not at
risk’ from point source pollution.

3.7.6

During the site walkover in March 2014 good flow was noted. Combined
reference to aerial imagery and observation from the site walkover
indicated some local shading by riparian vegetation and trees close to the
point where this water body crosses under the existing A14. Visual
inspections of the water body in this area did not indicate any excess algal
growth or unusual colouration that might be produced through polluting
substances.
Hydromorphological elements

3.7.7

The Cottenham Lode was found to be approximately 1.5m to 2m wide just
upstream of the point where it passes under the existing A14, narrowing to
approximately 1m further upstream. The channel was observed to be
shallow (approximately 0.1m to 0.2m) at the point where riffles had formed
and deeper in pools (approximately 0.2m to 0.4m). Evidence of narrowing
and sediment deposition was noted, with variation in flow (Box 3.7, Plate a).

3.7.8

The flow at the time of survey was observed to be predominantly glide flow,
with some runs and areas of ‘no perceptible flow’ as a result of a pool-riffle
sequence and depositional features. In summer months the water body
has been recorded as becoming dry apart from small pools of ponded
water, suggesting the channel is ephemeral (Box 3.7, Plate e).

3.7.9

The bed substrate was noted to be composed primarily of fine to coarse
gravels, with some silt in areas of slacker flow (i.e. pools) (Box 3.7 Plate b
and Plate c). Upstream of the existing A14 crossing, the channel was
observed to have a continuous riparian corridor, passing through several
wooded areas. Dense hedgerows were noted along both banks with the
water body passing through farm fields, forming a riparian zone (Box 3.7,
Plate d). Downstream of the existing A14 crossing, the riparian zone was
noted as diminished, with a few scattered trees at bank top.
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Box 3.7

Plate
a:
The
Cottenham
Lode
immediately upstream of the existing A14
crossing.
Shows some in-channel
depositional features and natural channel
adjustment.

Plate b: Fine to coarse gravel substrate
with little silt. Field drains were noted to
enter the channel from fields to the east of
the watercourse.

Plate c: A pool feature further above the Plate d: An existing culvert providing farm
existing A14 crossing. Gravels were noted access; channel tightly enclosed by
hedgerows on either side, defining a
to be present, with some silt present.
boundary between two fields.

Plate e: Channel in summer conditions.
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WFD status
3.7.10

A baseline description of the biological, physico-chemical and
hydromorphological quality elements, as presented in the Anglian RBMP
(Environment Agency, 2009a), for the surveyed reaches of Cottenham
Lode is provided in Table 3.7.

Table 3.7: Baseline description of biological, physico-chemical and
hydromorphological quality elements for Cottenham Lode water body
Water body ID

GB105033043320

Water body name

Cottenham Lode

Overall ecological status

Moderate potential

Biological quality elements
Composition and
abundance of aquatic flora

Not assessed*
No Environment Agency data available
High

Composition and
abundance of benthic
invertebrate fauna

Environment Agency data available from 1 site (23 visits)
between 1993 and 2013. 11 taxa of greater than Local
conservation value
Highways Agency data (collected by Atkins 2013) available from
3 sites (1 visit) in 2013 (Washpit Brook tributary). Characterised
the watercourse of low conservation value
Highways Agency data (provided by Jacobs) data available from
1 site (2 visits) in 2014. Classified as poor quality

Composition, abundance
and age of structure of fish
fauna

Not assessed*
No Environment Agency data available
Highways Agency data (provided by Jacobs) data available from
1 site (1 visits) in 2014

Physico-chemical quality elements
Thermal conditions

High (temperature)

Oxygenation conditions

Good (dissolved Oxygen)

Salinity

No data*

Acidification status

High (pH)

Nutrient conditions

High – ammonia
Moderate – phosphate

Hydromorphological quality elements
Quantity and dynamics of
water flow

Supports good - predominantly glide flow, with some runs and
areas of ‘no perceptible flow’ resulting from a pool-riffle
sequence and depositional features

Connection to groundwater
bodies

No data*
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Longitudinal – a number of channel crossings with some having
resulted in culverting the water body
River continuity

Lateral – channel noted to be connected with the floodplain in
the wooded areas upstream of the existing A14 crossing.
Channel was found to be enclosed by hedgerows further
upstream, reducing connectivity

River depth and width
variation

Observed to be approximately 1.5m to 2m width upstream of the
existing A14 crossing, narrowing even further upstream to
approximately 1m. The channel was noted as approximately
0.1m to 0.2m depth, with deeper pools also present
(approximately 0.2m to 0.4m)

Structure and substrate of
the river bed

Primarily fine and coarse gravels with some silt, particularly in
the slacker flow areas (i.e. pools)

Structure of the riparian
zone

Upstream of the existing A14 crossing, the channel was noted to
have a continuous riparian corridor. Where the channel followed
farm fields, a dense hedgerow was noted along both banks.
Downstream of the existing A14, the riparian zone was observed
to diminish

*Not assessed/no data refers to the Environment Agency having not assessed this attribute
under the River Basin Management Plan process (first phase completed in 2009)
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4

Proposed works

4.1

Proposed works

4.1.1

This WFD Compliance Assessment is based on the outline design of the
scheme, as described in the ES. As a result no specific details from a
detailed design are yet available for any of the structures and features.
Table 4.1 provides an overview of the works on each of the seven water
bodies assessed.

Table 4.1: Proposed works directly on the seven water bodies assessed
Number of
structures on
each water body

Water body

Water body ID

Type of works

Alconbury and
Brampton Brook

GB105033042790

Culvert (extension)

1

Culvert (headwall)

1

Outfall

2

Clear span bridge (existing)

1

Realignment

1

Cock Brook

GB105033042810

Outfall

2

Ellington Brook

GB105033042840

Clear span bridge

1

Clear span footbridge

1

Great Ouse

GB105033047921

Viaduct

1

West Brook

GB105033042730

Realignment

1

Clear span bridge

1

Culvert (headwall)

1

Culvert (headwall with outfall
drainage)

1

Culvert (extension)

3

Culvert (new)

1

Outfall

3

Culvert (new)

2

Culvert (extension)

1

Culvert (headwall)

1

Culvert (headwall with outfall
drainage)

1

Outfall

4

Swavesey Drain

Cottenham Lode

4.1.2

GB105033042770

GB105033043320

The following provides a generic description for each of the structures and
works proposed. This includes culverts (new and extensions to existing),
outfalls, new channel realignments, clear span bridges/footbridges and a
viaduct. Section 4.2 provides a summary of the best practice guidance
recommended for the subsequent detailed design phase to ensure correct
mitigation and minimal impact wherever possible.
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Culverts
4.1.3

A number of new culverts have been proposed for the new offline section
and for new local access roads where they cross watercourses. New
culverts under the offline sections of road would generally be formed using
pipes of 1.2m diameter or larger to facilitate maintenance and minimise risk
of blockages at times of flood flow. Crossings requiring a large flow
capacity would generally be constructed as box culverts. Where existing
sections of highway are proposed to be widened there would be an
extension to existing culverts.

4.1.4

New culverts would be sized to convey the 1% (1 in 100) AEP event flow
plus an allowance for climate change. The invert of all new culverts would
be designed to be below the natural bed level. This would provide
continuity of a more natural river bed through each structure.
Outfalls

4.1.5

The drainage from all sections of the scheme would pass through
attenuation ponds or storage ditches prior to discharge to the local
watercourses in accordance with criteria agreed with the Environment
Agency. Swales would also be used in some areas of the A1 in addition to
attenuation ponds. The attenuation ponds would contain the 1% (1 in 100)
AEP event volume plus an allowance for climate change of an increase in
rainfall intensity of 20%.

4.1.6

The attenuation ponds would include reed bed and other wetland planting
to provide pollutant removal from the road runoff and meet water quality
requirements prior to discharging from the outfalls into a receiving
watercourse.

4.1.7

Pollution control and spillage containment facilities would be included at all
highway drainage outfalls to watercourses to control persistent low level
spillages and also major pollution incidents.
Realignments

4.1.8

The new offline section would require realignment of the West Brook and
Alconbury and Brampton Brook water bodies. The existing drainage
processes at these locations would be maintained.

4.1.9

Realignments have been designed in outline to hold a suitable capacity for
flood flows, as well as allowing for incorporation of ‘natural’
geomorphological/ecological features.
Bridges/viaduct

4.1.10

In some cases a bridge has been proposed rather than a culvert to ensure
no deleterious impact on flood risk through reduced channel conveyance.
These would be clear span structures with the bridge abutments set back
from the bank top.

4.1.11

The Great Ouse would be crossed by a road viaduct, with embankments
and supporting pillars located in the floodplain.
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4.2

Best practice guidelines for detailed design

4.2.1

Best practice guidelines would be incorporated into the design of any
structures or realignments involving water bodies.
Outfalls

4.2.2

Outfalls would be installed at locations that would not excessively alter
channel flow and sedimentation patterns. Specific design considerations
would include:


directing the outfall downstream to minimise impacts to flow
patterns;



directing the outfall away from the banks of the river to minimise any
potential risk of erosion (particularly the opposite bank); and



minimising the size/extent of the outfall headwall where possible to
reduce potential impact on the banks.

Culverts
4.2.3

Where culverts are proposed to be used for crossings over the water
bodies, they would be designed in detail to mitigate potential environmental
constraints. These would include some of the following:


allowing for the passage of water and sediment for a range of flows
(including at low flow conditions);



introducing a low flow slot to the bed of the culvert to retain
sufficient depth of flow during low flow periods;



ensuring that where trash screens cannot be avoided to prevent
blockages during a flood, they are subsequently designed to have
adequate free gap for fish to pass unimpeded;



maintaining the existing channel gradient to avoid erosion at the
head or tail (downstream) end of the culvert;



avoiding reduction of river length through shortening of the river
planform;



keeping the length of culvert to a minimum and aligning a culvert
with the existing watercourse;



depressing the invert of culverts to allow for the formation of a more
natural bed;



using a culvert of a similar cross-section size to existing (where
applicable);



increasing the roughness of the culvert inverts to help reduce water
velocities;



drowning the downstream end of a culvert to a depth of at least
0.15m to 0.30m;



providing a resting pool of sufficient size and depth immediately
downstream of the culvert for fish;
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ensuring that the approach conditions are within the swimming
speed of fish;



avoiding sharp light/dark interfaces at the culvert entrance and exit
(to encourage fish passage);



for longer culverts, where depth or velocity are an issue, creating
resting places (primarily for fish) using baffles; and



ensuring that culverts are wide enough to allow ledges for passages
of animals such as otters where practicable.

Realignments
4.2.4

The detailed design of the channel realignments would account for the
following during the detailed design phase:


reduction/increase in channel length due to alteration in channel
planform, potentially impacting on channel gradient and
consequentially flow and sediment dynamics;



incorporation of geomorphological and ecological features; and



creation of a riparian zone/buffer zone from surrounding land-uses.

Bridges/viaduct
4.2.5

The detailed design of the clear span bridges would include consideration
of the following:


placement of bridge abutments at a suitable distance from the top of
bank;



incorporation of landscaping to minimise reduction of riparian zone;
and



suitable engineering structure height to enable passage (as
appropriate) under the bridge as well as maintain sufficient light to
the channel.
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5

WFD assessment

5.1.1

The WFD assessment has followed a number of key steps (Steps 1-5),
covering potential generic operational impacts on quality elements (Step 1);
site specific assessment (Step 2); review of actions to deliver WFD
objectives (Step 3); assessment of the scheme against WFD objectives
(Step 4); and assessment of proposed option against other EU legislation
(Step 5).

5.2

Step 1: Potential generic operational impacts of the scheme on the
quality elements

5.2.1

Table 5.1 lists the pressures, potential operational impacts and mitigation
measures provided by the UK technical advisory group (UKTAG) (2008)
guidance for the proposed works.

Table 5.1: Pressures, potential impacts and associated mitigation measures
for works to a water body (UKTAG 2008 - Annex IV: Flood Risk Management;
Environment Agency (2010a; 2010b) – Mitigation Manual)
Pressure

Sub-pressure

Potential impacts

Mitigation measure

Bank and bed
reinforcement
and inchannel
structures

Hard protection
e.g. steel piling,
vertical walls
and gabion
baskets.
Includes hard
bank protection
in a state of
disrepair.

Loss of riparian zone
/marginal habitat/
loss of lateral
connectivity/loss of
sediment input

Removal of hard bank
reinforcement/revetment, or
replacement with soft engineering
solution
Protect and enhance ecological value
of marginal aquatic habitat, banks
and riparian zone
Protect and restore historic aquatic
habitats

Loss of sediment
continuity (lateral) –
build-up of sediment
in the channel

Removal of hard bank reinforcement
/ revetment, or replacement with soft
engineering solution
Protect and enhance ecological value
of marginal aquatic habitat, banks
and riparian zone
Protect and restore historic aquatic
habitats
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Pressure

Sub-pressure

Potential impacts

Mitigation measure

Channel
alteration

Re-profiling

Loss of
morphological
diversity and habitat

Retain marginal aquatic and riparian
habitats

Culverts

Operations
and
maintenance

Pipes, inlets,
outlets and
offtakes

Increase in-channel morphological
diversity, e.g. install in-stream
features; two-stage channel

Loss of riparian
vegetation

Ensure minimal impact to
surrounding bank

Loss of
morphological
diversity and habitat
and continuity

Re-opening existing culverts
Alteration of channel bed
Re-meandering of straightened
sections

Loss of structure
and condition of the
riparian zone

Rehabilitation of banks and riparian
zone

Hydromorphological
alterations of water
and sediment inputs
through artificial
means

Appropriate techniques to align and
attenuate flow to limit detrimental
effects of these features

Loss of structure
and condition of the
riparian zone

Rehabilitation of banks and riparian
zone
Use of soft engineering
Increase ecological value of structure
Good practice management of
riparian vegetation

5.3

Step 2: Site specific assessment of the scheme against biological,
physico-chemical and hydromorphological quality elements
Cock Brook

5.3.1

Table 5.2 details the potential operational effects of locating an outfall on
the Cock Brook. The nature of the proposed works is such that the water
body would be directly impacted, so therefore the biological, physicochemical and hydromorphological quality elements have all been
considered.
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Table 5.2: Operational effects on the biological, physico-chemical and
hydromorphological quality elements of the Cock Brook
Water body ID

GB105033042810

Water body name

Cock Brook

Biological quality elements
Composition and abundance of
aquatic flora
Composition and abundance of
benthic invertebrate fauna
Composition, abundance and
age of structure of fish fauna

Outfall
Localised potential effect from surface water discharge.
No effect on overall biological quality element
Outfall
Localised potential effect from surface water discharge.
No effect on overall biological quality element
Outfall
No effect on overall quality element

Physico-chemical quality elements
Outfall
Overall water quality:
Thermal conditions
Oxygenation conditions
Salinity
Acidification status
Nutrient conditions

Neutral – the HAWRAT assessment has shown that
there would be no detrimental effect on water quality as a
result of the scheme with mitigation in place
The water body is located in the vicinity of the existing
A1. This water body is likely to be receiving untreated
and un-attenuated discharge from the existing A1.
Attenuation and treatment would be provided by the
scheme, providing an improvement on the current
baseline conditions for water quality on the Cock Brook

Hydromorphological quality elements

Quantity and dynamics of water
flow

Outfall
Localised alteration to flow dynamics as a result of
discharges from the new outfall. Outfall would be
directed at an angle allowing the flow to be directed
downstream rather than at the opposite bank (following
standard best practices). Overall flow range would be
likely to be increased, particularly during periods of high
flow

Connection to groundwater
bodies

Outfall
Concreting of a small localised portion of the channel bed
could have an impact, but this would be unlikely to be
significant

River continuity

Outfall
Longitudinal – localised potential effect through scouring
around headwall. However, flow is typically low energy
with little potential for erosion
Lateral – outfall headwall could locally impact
connectivity with the floodplain, through introduction of a
headwall structure along the shallow graded banks
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Outfall
Channel depth would be unlikely to be impacted as a
result of the works. The outfall headwall could cause a
slight variation to the width of the channel, with a small
potential impact to the flow dynamics; however, this
would be unlikely to be significant
Outfall

Structure and substrate of the
river bed

The base of the bank where the headwall is located
would be likely to be concreted, locally removing some
natural bed material. This potential effect would be
localised and unlikely to be significant
Outfall

Structure of the riparian zone

Removal of some local riparian habitat at the location of
the outfall headwall would be inevitable. However the
existing corridor has been noted to be limited here due to
adjacent farm fields

Alconbury and Brampton Brook
5.3.2

Table 5.3 details potential operational effects of implementing an outfall,
culvert headwall, clear span bridge, extending an existing culvert and
realigning part of the Alconbury and Brampton Brook water body. The
nature of the proposed works is such that the water body would be directly
impacted, so therefore the biological, physico-chemical and
hydromorphological quality elements have all been considered.

5.3.3

The proposed clear span bridge is an existing structure that is being
maintained and reinstated over the realigned section of the Alconbury
Brook. This has therefore not been assessed in detail in Table 5.3 as the
potential operational impacts are anticipated to be the same as the existing
situation and this would not alter as a result of the scheme.
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Table 5.3: Operational effects on the biological, physico-chemical and
hydromorphological quality elements of the Alconbury and Brampton Brook
Water body ID

GB105033042790

Water body name

Alconbury and Brampton Brook

Biological quality elements
Culvert (extension)
Localised potential effect from habitat fragmentation and habitat loss. No
effect on overall biological quality
Culvert (headwall)
Composition and
abundance of
aquatic flora

Localised potential effect from marginal habitat loss. No effect on overall
biological quality
Outfalls
Localised potential effect from surface water discharge. No effect on
overall biological quality element
Clear span bridge (existing)
No effect on overall biological quality element
Realignment
No effect on overall biological quality element
Culvert (extension)
Localised potential effect from habitat fragmentation and habitat loss. No
effect on overall biological quality
Culvert (headwall)

Composition and
abundance of
benthic
invertebrate fauna

Localised potential effect from marginal habitat loss. No effect on overall
biological quality
Outfalls
Localised potential effect from surface water discharge. No effect on
overall biological quality element
Clear span bridge (existing)
No effect on overall biological quality element
Realignment
No effect on overall biological quality element
Culvert (extension)
Localised potential effect from habitat fragmentation and habitat loss. No
effect on overall biological quality
Culvert (headwall)

Composition,
abundance and
age of structure of
fish fauna

Localised potential effect from marginal habitat loss. No effect on overall
biological quality
Outfalls
Localised potential effect from surface water discharge. No effect on
overall biological quality element
Clear span bridge (existing)
No effect on overall biological quality element
Realignment
No effect on overall biological quality element
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Physico-chemical quality elements
Culvert (extension)
No effect on overall physico-chemical quality element
Culvert (headwall)
No effect on overall physico-chemical quality element
Outfalls
Overall water
quality:
Thermal
conditions
Oxygenation
conditions
Salinity
Acidification
status
Nutrient
conditions

There are two outfalls to the Alconbury and Brampton Brook within
Huntingdon Town Centre and this has resulted in a Neutral Impact.

There are also a number of outfalls to Brampton Brook and a drain to
Alconbury Brook (outside the WFD stretch). Taking these into account
then the impact would be Slight. The HAWRAT assessment has shown
that there would be a slight detrimental effect on water quality of
Brampton Brook (outside the WFD stretch) as a result of the scheme with
mitigation in place. However, this impact needs to be considered
within the context of the existing baseline conditions. The water body
is located in the vicinity of the existing A1 and A14. The water body is
likely to receive untreated and un-attenuated discharge from the existing
road system. Attenuation and treatment would be provided by the
scheme such that there would be likely to be an improvement on the
current baseline conditions for water quality
Clear span bridge
No effect on overall physico-chemical quality element
Realignment
No effect on overall physico-chemical quality element

Hydromorphological quality elements
Culvert (extension)
The extension of the existing culvert would be likely to have a negligible
impact on the quantity and dynamics of flow
Culvert (headwall)
Localised alteration to flow dynamic as a result of a decrease in marginal
channel roughness by removing the natural bank
Outfalls
Quantity and
dynamics of water
flow

Localised alteration to flow dynamic as a result of discharges from the
new outfalls. Outfall would be directed at an angle such that the flow was
passed downstream rather than being directed at the opposite bank
(following standard best practices). Overall flow range would be likely to
be increased, particularly during periods of high flow
Clear span bridge (existing)
No effect on overall hydromorphological quality element
Realignment
The realignment would be likely to reduce the length of the channel by
approximately 50m, leading to an increase in the rate of flow over the
realigned section
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Culvert (extension)
The concreting of the beds and banks would act to remove a
groundwater connection within the culverted section; however, baseline
data suggests an existing low groundwater component
Culvert (headwall)
Connection to
groundwater
bodies

Concreting of a small localised portion of the channel bank could have an
impact, but this would be unlikely to be significant
Outfalls
Concreting of a small localised portion of the channel bed could have an
impact, but this would be unlikely to be significant
Clear span bridge (existing)
No effect on overall hydromorphological quality element
Realignment
No effect on overall hydromorphological element
Culvert (extension)
The extension of the existing culvert would be likely to further reduce the
continuity of the water body, both laterally and longitudinally
Culvert (headwall)
Localised potential effect through scouring around headwalls, but flow is
typically low and the channel typically depositing. Headwall could also
potentially impact connectivity with the floodplain

River continuity

Outfalls
Longitudinal – localised potential effect through scouring around
headwalls, but flow is typically low and the channel typically depositing
Lateral – outfall headwall could potentially impact connectivity with the
floodplain, through introduction of a headwall
Clear span bridge (existing)
No effect on overall hydromorphological quality element
Realignment
No effect on overall hydromorphological element
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Culvert (extension)
The extension of the existing culvert would alter the existing depth and
width of the channel. The uniform culvert would remove a small area of a
‘naturally’ narrowing channel
Culvert (headwall)
The headwall could cause a slight variation to the width of the channel;
however, this would be unlikely to be significant
River depth and
width variation

Outfalls
Channel depth would be unlikely to be impacted as a result of the works.
The headwalls of the outfalls could cause a slight variation to the width of
the channel, with potential to impact flow dynamics; however, this would
be unlikely to be significant
Clear span bridge (existing)
No effect on overall hydromorphological quality element
Realignment
The existing channel cross-section would be reinstated in the realigned
channel
Culvert (extension)
The existing silt/earth bed would be replaced with a concrete bed.
Locally, this would potentially remove the natural channel bed from this
water body
Culvert (headwall)

Structure and
substrate of the
river bed

Channel bed unlikely to be impacted; no effect on overall
hydromorphological element
Outfalls
The base of the bank where the headwall is located would most likely be
concreted, locally removing some natural bed material. This potential
effect would be localised and unlikely to be significant
Clear span bridge (existing)
No effect on overall hydromorphological quality element
Realignment
No effect on overall hydromorphological element

Structure of the
riparian zone

Culvert
The channel would be likely to become disconnected from its floodplain
and riparian habitat through the extended culverted section
Culvert (headwall)
There would be localised removal of riparian habitat at the location of the
headwall
Outfalls
There would be removal of riparian habitat at the location of the outfall
headwalls
Clear span bridge (existing)
No effect on overall hydromorphological quality element
Realignment
No effect on overall hydromorphological element. Some landscaping
would be expected along the realigned section.
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Ellington Brook
5.3.4

Table 5.4 details potential operational effects of locating a clear span bridge
and footbridge on the Ellington Brook. The nature of the proposed works is
such that the water body would be directly impacted, so therefore the
biological, physico-chemical and hydromorphological quality elements have
all been considered.

Table 5.4 Operational effects on the biological, physico-chemical and
hydromorphological quality elements of Ellington Brook
Water body ID

GB105033042840

Water body name

Ellington Brook

Biological quality elements
Composition and
abundance of aquatic flora

Clear span bridge and footbridge
No effect on element. No effect on overall biological quality
element

Composition and
abundance of benthic
invertebrate fauna

Clear span bridge and footbridge

Composition, abundance
and age of structure of fish
fauna

Clear span bridge and footbridge
No effect on element. No effect on overall biological quality
element

No effect on element. No effect on overall biological quality
element

Physico-chemical quality elements
Clear span bridge and footbridge
No effect on overall physico-chemical quality element
Indirect outfall
There would be no operational road runoff from the scheme
directly to the Ellington Brook

Overall water quality:
Thermal conditions
Oxygenation conditions
Salinity
Acidification status
Nutrient conditions

However, there are a number of outfalls that drain into
tributaries of the Ellington Brook (outside the WFD stretch).
Taking these into account then the impact would be Slight.
The combined HAWRAT assessment has shown that there
would be a slight detrimental effect on water quality as a result
of the scheme with mitigation in place to the tributaries of the
Ellington Brook (outside the WFD stretch). However, this
potential impact needs to be considered within the context
of the existing baseline conditions. The Ellington Brook and
connecting drains are potentially impacted by the existing A1
and A14. This water body is likely to be receiving untreated
and un-attenuated discharge from the existing A1 and A14.
Attenuation and treatment would be provided by the scheme,
providing an improvement on the current baseline conditions
for water quality on the Ellington Brook
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Hydromorphological quality elements
Quantity and dynamics of
water flow

Clear span bridge and footbridge
No likely effect on element

Connection to groundwater
bodies

Clear span bridge and footbridge
No likely effect on element
Clear span bridge and footbridge

River continuity

Lateral connectivity with the floodplain could be reduced due to
the bridge abutments, although this would be set back from the
top of banks

River depth and width
variation

Clear span bridge and footbridge
No likely effect on element

Structure and substrate of
the river bed

Clear span bridge and footbridge

Structure of the riparian
zone

No likely effect on element
Clear span bridge and footbridge
Bridge abutments could require removal of localised riparian
zone

Great Ouse
5.3.5

Table 5.5 details potential operational effects of locating a viaduct on the
Great Ouse. The nature of the proposed works is such that the water body
would be directly impacted, so therefore the biological, physico-chemical
and hydromorphological quality elements have all been considered in this
assessment.

Table 5.5: Operational effects on the biological, physico-chemical and
hydromorphological quality elements of the Great Ouse
Water body ID

GB105033047921

Water body name

Great Ouse

Biological quality elements
Composition and abundance of
aquatic flora
Composition and abundance of
benthic invertebrate fauna
Composition, abundance and
age of structure of fish fauna

Viaduct
No effect on element. No effect on overall biological
quality element
Viaduct
No effect on element. No effect on overall biological
quality element
Viaduct
No effect on element. No effect on overall biological
quality element
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Physico-chemical quality elements
Viaduct
No effect on overall physico-chemical quality element

Indirect outfall
Overall water quality:
Thermal conditions
Oxygenation conditions
Salinity
Acidification status
Nutrient conditions

Neutral – The HAWRAT assessment has shown that
there would be no detrimental effect on water quality
as a result of the scheme with mitigation in place
There are also two smaller non WFD watercourses
that ultimately drain to the Great Ouse. The HAWRAT
has assessed the impact on these individual drains as
slight. However, it is not considered that these outfalls
would result in a detrimental impact to the water
quality of the Great Ouse

Hydromorphological quality elements
Quantity and dynamics of water
flow

Viaduct

Connection to groundwater
bodies

Viaduct
No likely effect on element

River continuity

Viaduct
Lateral connectivity could be impacted by the presence
of bridge piers and embankments across the floodplain

River depth and width variation

No likely effect on element

Viaduct
No likely effect on element

Structure and substrate of the
river bed

Viaduct
No likely effect on element

Structure of the riparian zone

Viaduct
Localised riparian zone could be impacted by the
presence of bridge piers and embankments in the
floodplain

West Brook
5.3.6

Table 5.6 details potential operational effects of implementing two culvert
headwalls, a clear span bridge and the realignment of a section of the West
Brook. The nature of the proposed works is such that the water body would
be directly impacted, so therefore the biological, physico-chemical and
hydromorphological quality elements have all been considered.
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Table 5.6: Operational effects on the biological, physico-chemical and
hydromorphological quality elements of the West Brook
Water body ID

GB105033042730

Water body name

West Brook

Biological quality elements

Composition and
abundance of aquatic
flora

Realignment
No effect on overall biological quality
Clear span bridge
No effect on element. No effect on overall quality biological element
Culvert (headwall)
Localised potential effect from habitat fragmentation and habitat loss.
No effect on overall biological quality

Composition and
abundance of benthic
invertebrate fauna

Realignment
No effect on overall biological quality
Clear span bridge
No effect on element. No effect on overall quality biological element
Culvert (headwall)
Localised potential effect from habitat fragmentation and habitat loss.
No effect on overall biological quality

Composition,
abundance and age
of structure of fish
fauna

Realignment
No effect on overall biological quality
Clear span bridge
No effect on element. No effect on overall quality biological element
Culvert (headwall)
Localised potential effect from habitat fragmentation and habitat loss.
No effect on overall biological quality

Physico-chemical quality elements
Realignment
No effect on overall physico-chemical quality element
Clear span bridge
No effect on overall physico-chemical quality element
Culvert (headwall)
Overall water quality:
Thermal conditions
Oxygenation
conditions
Salinity
Acidification status
Nutrient conditions

Neutral – the HAWRAT assessment has shown that there would be no
detrimental effect on water quality as a result of the scheme with
mitigation in place

There is one smaller non WFD watercourse that ultimately drains to
the West Brook receiving road runoff. The HAWRAT has assessed
the impact on this individual drains as Slight. However, it is not
considered that this outfall would result in a detrimental impact to
the water quality of the West Brook. Currently, the West Brook is
likely to be receiving direct discharge from the existing A14 south of
Huntington. As a result of the scheme, large volumes of traffic would
no longer utilise this section of road, potentially reducing the pollutant
load entering the West Brook, providing an improvement on the
current baseline conditions
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Hydromorphological quality elements

Quantity and
dynamics of water
flow

Realignment
Realignment would be likely to remain similar in length to the existing
channel, making it unlikely that there would be a change in the quantity
and dynamics of flow
Clear span bridge
No likely effect on element
Culvert (headwall)
Localised alteration to flow dynamics as a result of the culvert
discharging into the watercourse; however, these currently discharge
into the existing water body so no excessive flow anticipated

Connection to
groundwater bodies

Realignment
No likely effect on element
Clear span bridge
No likely effect on element
Culvert (headwall)
Concreting of a small localised portion of the channel bed could have
an impact, but this would be unlikely to be significant

River continuity

Realignment
Lateral connectivity would be likely to be improved as a result of the
channel realignment
Clear span bridge
Localised lateral connectivity with the floodplain could be reduced at
the bridge abutments, although these would be set back from bank top
Culvert (headwall)
Localised potential effect on longitudinal connectivity through scouring
around headwalls, although the flow is typically low energy. The
headwall structure could potentially impact lateral connectivity with the
floodplain

River depth and
width variation

Realignment
The existing channel cross-section would be reinstated along the
realigned channel, with the potential for improving channel crosssectional dimensions as part of the detailed design
Clear span bridge
No likely effect on element
Culvert (headwall)
No likely effect on element due to channel being realigned and redesigned

Structure and
substrate of the river
bed

Realignment
No likely effect on element, existing natural bed substrate would be
reinstated
Clear span bridge
No likely effect on element
Culvert (headwall)
The base of the bank where the headwall is located would be likely to
be concreted, locally removing some natural bed material
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Realignment
Landscaping along the realigned section would be likely to improve the
riparian zone
Clear span bridge
Bridge abutments could locally require removal of localised riparian
zone
Culvert (headwall)
There would be likely to be removal of riparian habitat at the location of
the headwalls

Swavesey Drain
5.3.7

Table 5.7 details potential operational effects of locating an outfall,
extending an existing culvert and implementing a new culvert on the
Swavesey Drain. The nature of the proposed works is such that the water
body would be directly impacted, so therefore the biological, physicochemical and hydromorphological quality elements have all been
considered.

Table 5.7: Operational effects on the biological, physico-chemical and
hydromorphological quality elements of the Swavesey Drain
Water body ID

GB105033042770

Water body name

Swavesey Drain

Biological quality elements

Composition and
abundance of aquatic
flora

Culvert (new/extension)
Localised potential effect from habitat fragmentation and habitat loss.
No effect on overall biological quality
Outfalls
Localised potential effect from surface water discharge. No effect on
overall biological quality element
Culvert (new/extension)

Composition and
abundance of benthic
invertebrate fauna

Localised potential effect from habitat fragmentation and habitat loss.
No effect on overall biological quality
Outfalls
Localised potential effect from surface water discharge No effect on
overall biological quality element

Composition,
abundance and age
of structure of fish
fauna

Culvert (new/extension)
Localised potential effect from habitat fragmentation and habitat loss.
No effect on overall biological quality
Outfalls
Localised potential effect from surface water discharge No effect on
overall biological quality element
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Physico-chemical quality elements
Culvert (new/extension)
No effect on overall physico-chemical quality element
Outfalls
Overall water quality:
Thermal conditions
Oxygenation
conditions
Salinity
Acidification status
Nutrient conditions

Slight – the HAWRAT assessment has shown that there would be a
slight detrimental effect on water quality as a result of the scheme
with mitigation in place. However, these water quality impacts
should be considered within the context of the existing situation.
The Swavesey Drain is located on the existing A14 and on the
proposed online section of the scheme. This water body is likely to be
receiving untreated and un-attenuated discharge from the existing
A14. Attenuation and treatment would be provided by the scheme and
this would be an improvement on the current baseline conditions for
water quality

Hydromorphological quality elements
Culvert (new/extension)
The extension of the three existing culverts would be likely to have a
negligible impact on the quantity and dynamics of flow
Quantity and
dynamics of water
flow

Outfall (Swavesey Drain 2)
No likely effect on this element due to existing modified nature of water
body
Outfall (Swavesey Drain 3)
Localised alteration to flow dynamics as a result of discharges from the
new outfall; flow range would be likely to be increased, particularly
during periods of high flow
Culverts (Swavesey Drain 1 and 3)
The concreting of the banks would be likely to remove any potential
groundwater connection
Culverts (Swavesey Drain 2)

Connection to
groundwater bodies

No likely effect on element due to modified nature of water body
Outfalls (Swavesey Drain 1 and 3)
Concreting of a small localised portion of the channel bed could have
an impact, but this would be unlikely to be significant
Outfalls (Swavesey Drain 2)
No likely effect on element due to modified nature of water body
Culverts (Swavesey Drain 1 and 3)
Extension of existing culverts would be likely to further reduce the
continuity of the water body, both laterally and longitudinally

River continuity

Culverts (Swavesey Drain 2)
No likely effect on element due to current modified nature of water
body
Outfalls
Outfall headwalls could impact lateral connectivity with the floodplain
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Culvert (new/extension)
The extension of the existing culverts would potentially create a
greater man-made area with a uniform channel depth and width
Outfalls
The headwalls of the outfalls could cause a slight variation to the width
of the channel; however, this would be unlikely to be significant
Culvert (new/extension)

Structure and
substrate of the river
bed

The existing silty bed (with some fine gravels) would be replaced with
a concrete bed, removing the natural channel bed at these locations
Outfalls
The base of the bank at the headwall would be likely to be concreted;
locally removing some natural bed material

Structure of the
riparian zone

Culvert (new/extension)
The channel would be likely to become disconnected from adjacent
riparian habitat throughout the extended culverted section
Outfalls
There would be removal of riparian habitat at the location of the outfall
headwalls. However, the riparian zone is currently limited and the
impact would be unlikely to be significant

Cottenham Lode
5.3.8

Table 5.8 details potential operational effects of locating an outfall,
extending an existing culvert, implementing new culverts and headwalls on
the Cottenham Lode. The nature of the proposed works is such that the
water body would be directly impacted, so therefore the biological, physicochemical and hydromorphological quality elements have all been
considered.

Table 5.8: Operational effects on the biological, physico-chemical and
hydromorphological quality elements of the Cottenham Lode
Water body ID

GB105033043320

Water body name

Cottenham Lode

Biological quality elements
Outfalls
Localised potential effect from surface water discharge. No effect
on overall biological quality element
Composition and
abundance of aquatic
flora

Culverts (new/extension)
Localised potential effect from habitat fragmentation and habitat
loss. No effect on overall biological quality
Culverts (headwall)
Localised potential effect from marginal habitat loss. No effect on
overall biological quality
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Outfalls
Localised potential effect from surface water discharge. No effect
on overall biological quality element
Composition and
abundance of benthic
invertebrate fauna

Culverts (new/extension)
Localised potential effect from habitat fragmentation and habitat
loss. No effect on overall biological quality
Culverts (headwall)
Localised potential effect from marginal habitat loss. No effect on
overall biological quality
Outfalls
Localised potential effect from surface water discharge No effect
on overall biological quality element

Composition, abundance
and age of structure of
fish fauna

Culverts (new/extension)
Localised potential effect from habitat fragmentation and habitat
loss. No effect on overall biological quality
Culverts (headwall)
Localised potential effect from marginal habitat loss. No effect on
overall biological quality

Physico-chemical quality elements
Outfalls
Slight – the HAWRAT assessment has shown that there would be
a Slight detrimental effect on water quality as a result of the
scheme with mitigation in place.

Overall water quality:
Thermal conditions
Oxygenation conditions
Salinity
Acidification status
Nutrient conditions

There are a number of smaller non WFD watercourses that
ultimately drain to the Cottenham Lode. The HAWRAT has
assessed the impact on these individual drains as slight.
Although water quality impacts have been identified these should
be considered within the context of the existing situation. The
Cottenham Lode is located on the existing A14 and on the
proposed online section of the scheme. This water body is likely
to be receiving untreated and un-attenuated discharge from the
existing A14. Attenuation and treatment would be provided by the
scheme such that this would be an improvement on the current
baseline conditions for water quality
Culverts (new/extension)
No effect on overall physico-chemical quality element
Culverts (headwall)
No effect on overall physico-chemical quality element
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Hydromorphological quality elements

Quantity and dynamics of
water flow

Outfalls
Localised alteration to flow dynamics as a result of discharges
from the new outfalls; flow range would be likely to be increased,
with potential for a cumulative impact due to the 4 proposed
outfalls along this water body. The water body is ephemeral, so
discharge in low flow conditions from the outfall could provide
improvement in flow dynamics in these periods
Culverts (new/extension)
Likely to have a negligible impact on the quantity and dynamics of
flow
Culverts (headwall)
Localised alteration to flow dynamic as a result of a decrease in
marginal channel roughness by removing the natural bank
Outfalls
Concreting of five small localised portions of the channel bed
could have an impact, but this would be unlikely to be significant

Connection to
groundwater bodies

Culverts (new/extension)
Concreting of the channel bed would be likely to remove any
potential groundwater connection
Culverts (headwall)
Concreting of a small localised portion of the channel bank could
have an impact, but this would be unlikely to be significant
Outfalls
Outfall headwalls could impact the lateral connectivity with the
floodplain and replace natural bank

River continuity

Culverts (new/extension)
Likely to further reduce the continuity of the water body both
laterally and longitudinally, particularly through the introduction of
a new culvert
Culverts (headwall)
Localised potential effect through scouring around headwalls, but
flow is typically low and the channel typically depositing.
Headwall could also potentially impact connectivity with the
floodplain

River depth and width
variation

Outfalls
The headwalls of the outfalls could cause a slight variation to the
width of the channel; however, this would be unlikely to be
significant
Culverts (new/extension)
Extension of the existing culvert and implementation of a new
culvert would create a greater length of water body with a uniform
channel depth and width
Culverts (headwall)
The headwall could cause a slight variation to the width of the
channel; however, this would be unlikely to be significant
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Structure and substrate
of the river bed

Outfalls
The base of the banks where headwalls would be located would
be likely to be concreted. This could very locally remove some
natural bed material
Culverts (new/extension)
The existing fine to coarse gravel bed (with some silt) would be
replaced with a concrete bed, removing a semi-natural channel
bed
Culverts (headwall)
Channel bed unlikely to be impacted; no effect on overall
hydromorphological element

Structure of the riparian
zone

Outfalls
There would be localised removal of riparian habitat at the
location of the outfall headwalls
Culverts (new/extension)
The channel would be likely to become disconnected from the
adjacent riparian zone (which is extensive) throughout the
culverted sections
Culverts (headwall)
There would be localised removal of riparian habitat at the
location of the headwall

5.4

Step 3: Review of actions to deliver WFD objectives

5.4.1

Six of the water bodies within the scheme are designated as HMWBs. As a
consequence of this they have been assigned specific mitigation measures
to ensure that good ecological potential is achieved in the future.

5.4.2

The mitigation measures detailed to be ‘in place’ in all of the six water
bodies are as follows:

5.4.3



sediment management strategies (develop and revise);



retain marginal aquatic and riparian habitats (channel alteration);



appropriate techniques (invasive species);



appropriate timing (vegetation control);



appropriate vegetation control technique; and



selective vegetation control regime.

There are also a number of other mitigation measures for the water bodies
currently considered to be ‘not in place’; these are detailed in Table 5.9.
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Table 5.9: Mitigation measures ‘Not in Place’
ID

Mitigation measure

Water body(ies)

1

Appropriate techniques to align and attenuate flow to limit
detrimental effects of these features (drainage)

2

Increase in-channel morphological diversity

Ellington Brook; Cock
Brook; Alconbury and
Brampton Brook; Great
Ouse

3

Appropriate channel maintenance strategies and techniques
– minimise disturbance to channel bed and margins

4

Awareness raising/information boards (boat wash/sources of
fine sediment)

5

Lateral zoning to concentrate boats within a central track

6

Awareness raising/information boards (invasive species)

7

Preserve and where possible enhance ecological value of
marginal aquatic habitat, banks and riparian zone

8

Bank rehabilitation/re-profiling

9

Reduce sediment re-suspension

10

Avoid the need to dredge (e.g. minimise under-keel
clearance; use fluid mud navigation; flow manipulation or
training works)

11

Prepare a dredging/disposal strategy

12

Reduce impact of dredging

13

Alter timing of dredging/disposal

14

Sediment management

15

Removal of hard bank reinforcement/revetment,
replacement with soft engineering solution

16

Manage disturbance

17

Modify vessel design

18

Vessel management

19

Site selection (dredged material disposal) e.g. avoid sensitive
sites

5.4.4

West Brook; Cottenham
Lode

Great Ouse

or

The scheme would be unlikely to significantly impact on achieving any of
the above mitigation measures. In some cases the works could lead to
improvements in the existing conditions; e.g. mitigation measure (ID) 1 - all
drainage would pass through flow attenuation ponds. As such, the scheme
would not compromise achievement of the above actions.
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The Swavesey Drain is the only water body impacted within the study area
that is not a HMWB. Annex C of the Anglian RBMP (Environment Agency,
2009a) sets out actions to assist water bodies in achieving/remaining at
good ecological status. Each action is related to a pressure on the surface
water bodies in the Upper and Bedford Ouse catchment or the wider
Anglian RBD as a whole. The actions have been grouped according to the
pressure they are aimed at addressing/relieving. The following pressures
are identified for the urban and transport sector relevant to this WFD
assessment and include a description of the main actions identified.
Abstraction and other artificial flow pressures

5.4.6

To address the pressure of abstraction and other artificial flow pressures
the following locally derived actions have been identified for the scheme
area:


5.4.7

Water cycle study/strategy for Huntingdon to address the impact of
development on infrastructure capacity, water resources and
receiving waters.

The scheme would be unlikely to significantly impact on runoff rates
reaching the watercourses, and therefore the natural flow at the water body
scale. As such it is assessed to not compromise the actions necessary to
deliver WFD objectives that have been described in this section.
Physical modification

5.4.8

5.4.9

To address the pressure of physical modification the following actions have
been identified for the Anglian RBD as a whole:


WFD mitigation measures manual for flood and coastal erosion risk
management and land drainage activities. This manual sets out
best practice options and can be used to ensure that new and
existing schemes and management activities take into consideration
WFD requirements and result in minimal ecological damage.



Water cycle/study strategies for local areas, as outlined in ‘artificial
and flow abstraction pressures’, specifically the Upper and Bedford
Ouse catchment.

The scheme replaces natural bank material with artificial material around
the outfall headwalls, but does not extensively introduce hard bank
reinforcement. By controlling the surface runoff discharged into the
streams, the scheme would be helping to protect marginal and in-channel
habitats. Sections where culverts are proposed to be either extended or
implemented for the first time would introduce areas of hard bank
reinforcement, but these would be minimised where possible (Section 4.2).
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Organic pollutants, microbiology, specific pollutants, priority substances
and priority hazardous substances
5.4.10

As outlined in the Environment Agency and Highways Agency
Memorandum of Understanding (Environment Agency, 2009b), highway
surface runoff could contain soluble and insoluble pollutants, which in some
circumstances could exert an acute and/or chronic impact on the chemical
quality and ecological status of a receiving water body. In many cases the
greatest potential impact on water bodies from the highway network is from
spillages of vehicle fuel, substances carried on the road, from construction
sites or highway depots. To address the pressure of priority hazardous
substances, priority substances, specific pollutants, microbiology and
organic pollutants in the Anglian RBD, the following actions have been
identified:


Comply with Environment Agency notices on groundwater
regulations. Make use of site specific notices to reduce pollution
risk to groundwater.



Comply with the EC Sustainable Use of Pesticides Directive to
Control the Use of Plant Protection Products (Health and Safety
Executive, 2011).



Follow pesticides code of practice.



Comply with Water Resources Act 1991 consent conditions.



Comply with the Environment Agency and Highways Agency
Memorandum of Understanding (2009).



Follow the sustainable drainage systems (SuDS) Interim Code of
Practice (CIRIA, 2004) – comply with published advice for operators
on sustainable drainage systems.



Follow general guidance to improve pesticide use through the
amenity forum.



Follow groundwater protection advice to the veterinary medicines
directorate products approvals process.



Highways Agency Programme to investigate soakaways.



Implement Network Rail pesticide protocol.



National Fire Service Protocol to minimise the risk of pollution
during fire emergencies.



Implement new legislative approach through Registrations under
new Groundwater Directive.



Water cycle/study strategies for local areas, as outlined in ‘artificial
and flow abstraction pressures’ (specifically the Upper and Bedford
Ouse catchment).
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5.4.11

The runoff from the scheme in all sections would pass through some form
of attenuation pond (a type of SuDS) prior to being discharged into any of
the receiving water bodies. This would be likely to aid removal of road
pollutants from the water (particularly those bound with fine sediment).
Therefore, the scheme would be likely to comply with the actions to
address priority hazardous substances.

5.5

Step 4: Assessment of the scheme against WFD objectives

5.5.1

This section comprises an analysis of the potential effects of the scheme on
the water body’s WFD objectives. The analysis is summarised in Table
5.10.

5.5.2

This assessment has indicated that if all mitigation measures/best practices
are implemented during the detailed design, the impact of the scheme on
the seven water bodies would be compliant with WFD. The WFD
compliance assessment is proposed to be updated when the detailed
design of the scheme is completed. Further dialogue would be held with
the Environment Agency following detailed design.

Table 5.10: Assessment of proposed options against WFD status objectives

Water body ID

Water body
name

Deterioration
in the
status/potenti
al of the
water body

GB105033042840

Ellington Brook

No

GB105033042810

Cock Brook

No

GB105033042790

Alconbury and
Brampton Brook

No

GB105033047921

Great Ouse

No

GB105033042730

West Brook

No

GB105033042770

Swavesey Drain

No

GB105033043320

Cottenham Lode

No

Ability of the
water body to
achieve good
ecological
status/potential

Effect on the
WFD objectives
of other water
bodies within
the same RBD

The scheme
would be unlikely
to affect the
ability of a water
body to achieve
GES/GEP

The scheme
would be unlikely
to affect
surrounding
water bodies.

5.6

Step 5: Assessment of proposed option against other EU legislation

5.6.1

Article 4.9 of the WFD requires that:
“Member States shall ensure that the application of the new
provisions guarantees at least the same level of protection as the
existing community legislation”. Relevant directives should be
adhered to.

5.6.2

The Nitrates Directive (European Commission, 2014b) is relevant to the
assessment of new modifications on all seven water bodies in this scheme.
Table 5.11 provides details of which water bodies fall within the different
types of nitrate vulnerable zones (NVZs).

6.3

December 2014

67

A14 Cambridge to Huntingdon improvement scheme

Environmental Statement Appendices

Table 5.11: Nitrate vulnerable zones
Water body

Water body ID

NVZ type

Ellington Brook

GB105033042840

Surface water; edge of groundwater

Cock Brook

GB105033042810

Surface water

Alconbury and Brampton Brook

GB105033042790

Surface water; groundwater

Great Ouse

GB105033047921

Surface water; groundwater

West Brook

GB105033042730

Surface water; groundwater

Swavesey Drain

GB105033042770

Surface water; groundwater

Cottenham Lode

GB105033043320

Surface water; groundwater

5.6.3

A NVZ is an area where the surrounding land drains and contributes to
nitrates found in polluted waters. It is unlikely that the scheme would result
in non-compliance as set out in the Guidance on complying with the rules
for Nitrate Vulnerable Zones in England for 2013 to 2016 (Defra, 2013).
This guidance is aimed at farmers and provides advice on land
management. It is assumed that appropriate mitigation would be installed
during and after the works to ensure that nitrate input from the adjacent
land was not increased as a result of the scheme.

5.6.4

The Alconbury and Brampton Brooks (GB105033042790) and the Great
Ouse (GB105033047921) both fall within a protected area under the Urban
Waste Water Treatment Directive (European Commission, 2014c).

5.6.5

The purpose of the Urban Waste Water Treatment Directive is to protect
waters from adverse impacts of urban waste water (European Commission,
2014c). It is unlikely that the scheme proposals contravene this Directive
as they would not interfere with waste water treatment facilities. A check
on where underground services are located would take place prior to any
excavation.

5.6.6

The Great Ouse water body (GB105033047921) also falls within a drinking
water protected area.

5.6.7

Drinking water protected areas are areas of water (groundwater or surface
water) that are being used, or have the potential to be used, for
abstractions for human consumption (for more than 50 people) (UKTAG,
2014). The works associated with the scheme on the Great Ouse would
impact a relatively small proportion of this water body and provided that
appropriate mitigation was taken to ensure water quality was not adversely
affected, the scheme would be unlikely to contravene the rules of the
drinking water protected area.
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The Freshwater Fish Directive (Defra, 2010) (repealed in December 2013
and falling under the WFD) also applies to the Great Ouse. It aims to
protect freshwater bodies, both flowing and standing, that could support
indigenous species and/or species judged to be desirable for water
management purposes by Member States. The scheme in the vicinity of
the Great Ouse would be unlikely to impact species to such an extent that
principles of the Freshwater Fish Directive, now part of WFD, were
breached.
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6

Construction impacts

6.1.1

Potential construction impacts are summarised within this section and are
considered in full within Chapter 17 of the ES.

6.1.2

As WFD Compliance Assessments are primarily required to consider
permanent long term effects, construction impacts are not considered in
depth and are detailed as generic impacts and mitigation.

6.2

Generic impacts

6.2.1

Table 6.1 provides a summary of potential temporary generic impacts
during the construction phase of the scheme. All of the impacts would be
mitigated against during the construction process and it is anticipated that
they would only have a local effect on the quality elements with no overall
impact to water body status.

Table 6.1: Potential temporary construction generic impacts
Activity

Temporary generic impact

Biological quality elements
In-channel works

Habitat loss and/or temporary fragmentation

Dewatering during
construction

Potential to lead to the loss of aquatic habitats and species at a
local level
Temporary fragmentation of habitats as species would be
unable to move between river reaches
Many biological quality elements (BQE) have known flow
preferences and as such change to hydrological regime could
lead to the loss or addition of particular taxa if the change to the
hydrological regime were to be prolonged

Discharges during
construction

Many BQE have known flow preferences and as such change to
hydrological regime could lead to the loss or addition of
particular taxa if the change to the hydrological regime were to
be prolonged

Noise, light or vibration

Affects natural behaviours particularly of fish and mobile
invertebrate taxa which could actively avoid an area

Sedimentation from
discharge of site washing or
spillage of fuel/chemicals

Nature of pollutant and the longevity of the discharge would
determine extent (spatial and temporal) of impact

Physico-chemical elements
Site clearance, stripping of
vegetation and topsoil
Traffic movements
In-channel works

Introduce suspended solids and/or polluting substances
(nutrients are often associated with the solids)

Stock-piling of soil
Dewatering of borrow pits
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Temporary generic impact

Sewage and surface water
generation from site
compound facilities
Hydromorphological elements
Removal of vegetation
exposing topsoil

Increase in fine sediment loading

Storage of materials on the
floodplain
Modifications to channel
banks and riparian zone

Removal of natural bank material and riparian vegetation

Increased flow

Potential to increase rates of erosion and deposition, removing
existing features and smothering gravels

In-channel works

Removal of natural bed, banks and in-channel features

6.3

Generic mitigation measures

6.3.1

Construction work would be likely to require a number of separate consents
and licences, in place prior to commencement of any works. The works
would be carried out in accordance with any conditions imposed by these
consents and licences.

6.3.2

The risk of pollution during construction would be reduced by the adoption
of good working practices and strict adherence to the Environment Agency
guidance on Pollution Prevention Guidelines (PPG) (Environment Agency,
2013), the most relevant being: PPG1-8, PPG13 and PPG22.

6.3.3

Compliance with these PPGs is a requirement of the Construction Code of
Practice (CoCP). Additionally, the CoCP requires compliance with the
following good practice guidance documents:

6.3.4



Report 698:The SuDS Manual (CIRIA, 2007);



Report 648: Control of Water Pollution from Linear Construction
Sites (CIRIA, 2006);



Report 532: Control of Water Pollution from Construction Sites
(CIRIA, 2001); and



Report 142: Control of Pollution from Highway Drainage Discharges
(CIRIA, 1994).

Mitigation measures that would be applied prior to and during construction
include:


Provision of adequate temporary storage lagoons to contain surface
runoff during the construction period. These are known to be
effective when placed in areas with exposed earthworks, leading to
substantial increases in surface flows during intense rainstorms,
carrying silt through to receiving watercourses.
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On-site availability of oil spill clean-up equipment including
absorbent material and inflatable booms for use in the event of an
oil spill or leak.



Use of drip trays under mobile plant.



Sediment-trapping matting installed downstream of any construction
activities adjacent to or over watercourses.



Preparation of incident response plans, prior to construction, and
present on site throughout construction to inform sub-contractors of
required actions in the event of a pollution incident.



Timing of works close to watercourses so as not to interfere with
spawning fish.



Use of site construction materials free from contamination, thereby
avoiding any potential contamination of watercourses.



Ensuring that wet cement never comes into contact with surface or
groundwater.



Testing of made and reworked soils and soils to identify any soil
contamination.



Incident response plan.



Uses that could generate contaminated water, such as refuelling
areas, would themselves be bunded and drain to lagoons with oil
interception facilities. The water would be discharged to ditches or
streams through balancing ponds with oil retention measures. Any
oils or contaminants retained would be pumped into tankers at
regular intervals for disposal off site.



Foul water drainage would be piped to an on-site wastewater
treatment plant, or contained within the facilities for removal during
regular maintenance.



Where practicable, works conducted near watercourses would be
done at times of low flow to avoid erosion of unvegetated surfaces.

6.3.5

Water management would be an important part of the earthworks operation
for the scheme. During wet periods surface water runoff would be stored to
assist in dust suppression during dry periods. Prior to the commencement
of any major soil stripping activities, initial water management systems
would be installed.

6.3.6

Temporary site drainage would be designed where practicable to retain
surface runoff within the site boundary. Where possible the permanent
drainage arrangements would be utilised in the temporary management
system. Prior to starting the main earthworks, permanent cut-off ditches
would be constructed at the tops of batters and toes of embankments.
These ditches would be used to direct the surface water to the storage
lagoons and hence prevent the runoff from entering the earthworks areas.
Where required, additional temporary settling lagoons would be constructed
to allow for settling of sediment before discharge or water to watercourses.
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7

WFD assessment summary and conclusion

7.1.1

The scheme requires some operational works that potentially affect WFD
water bodies located along the scheme. These include culverting (new and
extended), outfalls, channel realignment, clear span bridges and
footbridges and a viaduct. There are seven water bodies identified that
would potentially be impacted by some form of works, these are: Alconbury
and Brampton Brook, Cock Brook, Ellington Brook, Great Ouse, West
Brook, Cottenham Lode and Swavesey Drain.

7.1.2

This WFD compliance assessment is based on the outline design of the
scheme. With progression to detailed design, specific details could vary
and as a result the WFD assessment would be updated accordingly and
the Environment Agency made aware of any changes/amendments and
their potential impacts on the water bodies.

7.1.3

The WFD assessment firstly considered the existing baseline conditions
along these water bodies, taken from a combination of desk study and field
study information. The assessment then considered the effects of the
scheme on the biological, physico-chemical and hydromorphological quality
elements of the water body. It then considered the impacts of the scheme
against the overall WFD objectives.
Biological quality elements

7.1.4

It is anticipated that although there would likely be some impacts as a result
of the scheme, these would be localised. Impacts could include habitat
fragmentation, habitat loss and alterations to surface water discharge.

7.1.5

None of the identified effects as a result of the scheme would be expected
to affect the overall WFD assessment of biological quality elements at the
water body level.
Physico-chemical quality elements

7.1.6

Although water quality impacts have been identified, they should be
considered within the context of the existing situation. Surface water
drainage from the existing A14 currently outfalls into a number of water
bodies crossing the existing route, via gullies and carrier pipes running
alongside the road and then into cut-off ditches. The existing A1 generally
has runoff flowing into filter drains running alongside the road and draining
into surface water ditches. Runoff is generally not currently attenuated or
treated at these outfalls. Existing attenuation ponds are provided only at
the junctions and do not serve any of the existing A14 or A1.

7.1.7

Under the scheme runoff from the A1 and the online section of the A14
would receive attenuation and treatment in the form of swales and
attenuation/treatment ponds, and is it considered that at these locations
there would be an improvement in water quality standards in comparison
with the existing baseline situation. For the following WFD watercourses
there would be a slight residual effect but also an improvement above
current baseline conditions:


connecting drains to Alconbury and Brampton Brook;
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connecting drains to Ellington Brook;



Swavesey Drain; and



Cottenham Lode.

In addition, the traffic loading on the existing A14 between Brampton
interchange and the tie in to the existing A14 would be significantly reduced
with vehicles now travelling along the new A14 offline section of the
scheme. This would reduce the pollutant load along this stretch for the
following water bodies:


Alconbury and Brampton Brooks;



Great Ouse; and



West Brook.

Hydromorphological elements
7.1.9

Primary hydromorphological quality impacts that have been identified are
the removal of natural channel cross-sections, alteration to banks and
disruption of riparian corridors as a result of in-channel structures such as
culverts and outfalls. This could lead to localised impacts on the lateral and
longitudinal connectivity of a water body and the processes occurring within
the channel (i.e. flow and sediment dynamics). However, the majority of
these impacts would be likely to be localised and mitigated for by following
best practices during the detailed design. The landscaping as part of the
scheme (to be completed during detailed design) would also be likely to
reduce any potential impacts arising from the removal of riparian habitat.

7.1.10

The clear span bridges/footbridge and the Great Ouse viaduct would be
unlikely to have a significant effect on the hydromorphological quality of
water bodies; but could have a localised impact on floodplain connectivity
with the placement of abutments.

7.1.11

Channel realignments (West Brook and Alconbury and Brampton Brook)
would have little impact on the hydromorphological quality of the water
bodies, but could potentially provide areas of enhancement.
Overall assessment

7.1.12

Overall, this assessment has indicated that if all mitigation measures/best
practices were to be implemented during the detailed design, the impact of
the scheme on the seven water bodies would be compliant with WFD. The
WFD Compliance Assessment is proposed to be updated when the
detailed design of the scheme is completed and any changes/updates
consulted upon with the Environment Agency.
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Glossary

Acronyms
CEH

Centre for Ecology and Hydrology

EA

Environment Agency

GEP

Good Ecological Potential

GES

Good Ecological Status

A/HMWB

Artificial or Heavily Modified Water body

RBD

River Basin District

RBMP

River Basin Management Plan

WFD

Water Framework Directive

Glossary
Adjustment

Alteration of the channel width, depth, slope or mean flow velocity through
time as the stream evolves towards a condition of dynamic equilibrium

Biological Quality
Elements

Under the WFD the Biological Quality Elements (BQE) are phytoplankton,
macroalgae, macrophytes, benthos and fish

Channel
Straightening

Engineered shortening of the length of a stream/ river artificially by removing
meander bends. Often undertaken in conjunction with relocating a channel to
the edge of the valley floor to improve utility of the land for farming or
development

Deposition

Laying down of part, or all, of the sediment load of a stream on the bed,
banks or floodplain. Mostly occurs at the end of a high flow event. Forms
various sediment features such as bars, berms and floodplain deposits

Ecological
Potential

Under the WFD a measured deviation from the optimal ecological condition
of a Heavily Modified Water Body

Ecological Status

Under the WFD a measured deviation from the optimal ecological condition
of a Water Body

Erosion

Removal of sediment or bedrock from the bed or banks of a channel by
flowing water. Mostly occurs during high flows and flood events. Forms
various river features such as scour holes and river cliffs

Floodplain
connectivity

Latitudinal connectivity (e.g. movement of water onto floodplain). It is often
reduced through channelisation or dredging rivers for flood protection,
embankments etc., or through processes of channel deepening/incision

Fluvial
Geomorphology

The study of sediment sources, fluxes and storages within a river catchment
over all timescales and the associated interaction with the channel’s
floodplain

Groundwater

Water located beneath the ground surface

Hydrology

The study of the properties, distribution, and effects of water on the earth's
surface, in the soil and underlying rocks
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Glossary
Mitigation
Measures

Measures defined in the River Basin Management Plan to ensure a Heavily
Modified Water Body meets good ecological potential

Morphological
Diversity

Variation in the form (morphology) of a watercourse channel. Generally the
greater the morphological diversity the greater degree to which the channel
can support Biological Quality Elements

River Ecosystem
Classification

A system using the classifications RE1, RE2, RE3, RE4 and RE5 under the
1994 Surface Waters (River Ecosystem) (Classification) Regulations. The
classification is based on tests of dissolved oxygen, biological oxygen
demand, ammonia, pH and concentrations of dissolved copper and zinc
within a water sample.

River/Riparian
Corridor

Strip of land surrounding the stream channel that is directly affected by flow
and sediment processes in the stream/ river.

Great Ouse

Great Ouse refers to the river Ouse WFD Water Body (GB105033047921)

Swale

Shallow trough-like depressions that carry water mainly during higher flows

SuDS

Sustainable Drainage Systems (SuDS) is a technique used to manage
surface water and groundwater sustainably.
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Annexes
Annex A: Environmental objectives of the WFD
Table A-1 presents article 4 of the WFD (2000/60/EC) for surface waters.

Table A-1

Environmental objectives of the WFD

Environmental objectives

Reference

Surface water
Member States shall implement the necessary measures to prevent
deterioration of the status of all bodies of surface water.

Article 4.1(a)(i)

Member States shall protect, enhance and restore all bodies of surface
water, subject to the application of subparagraph (iii) for artificial and
heavily modified bodies of water, with the aim of achieving good surface
water status by 2015.

Article 4.1(a)(ii)

Member States shall protect and enhance all artificial and heavily modified
bodies of water, with the aim of achieving good ecological potential and
good surface water chemical status by 2015.

Article 4.1(a)(iii)

Member States shall implement the necessary measures in accordance
with article 16 (1) and (8), with the aim of progressively reducing pollution
from priority substances and ceasing or phasing out emissions, discharges
and losses of priority hazardous substances.

Article 4.1(a)(iv)

Member States will not be in breach of this Directive when:

Article 4.7



failure to achieve good ecological status or, where relevant, good
ecological potential or to prevent deterioration in the status of a body
of surface water is the result of new modifications to the physical
characteristics of a surface water body, or



failure to prevent deterioration from high status to good status of a
body of surface water is the result of new sustainable human
development activities.

and the following conditions are met:



All practicable steps are taken to mitigate the adverse impact on the
status of the body of water.



The reasons for those modifications or alterations are specifically set
out and explained in the river basin management plan required under
article 13 and the objectives are reviewed every six year.



The reasons for those modifications or alteration are of overriding
public interest and/or the benefits to the environment and to society of
achieving the objectives set out in paragraph 1 are outweighed by the
benefits of the new modifications or alterations to human health, to
the maintenance of human safety or to sustainable development.



The beneficial objectives served by those modifications or alterations
of the water body cannot for reasons of technical feasibility or
disproportionate cost be achieved by other means, which are a
significantly better environmental option.
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Environmental objectives

Reference

Other water bodies
Member State shall ensure that the application does not permanently
exclude or compromise the achievement of the objectives of this
Directive in other bodies of water within the same river basin district
and is consistent with the implementation of other Community
environmental legislation.

Article 4.8

Other EU legislation
Member State shall ensure that the application of the new provisions
guarantees at least the same level of protection as the existing
Community legislation.
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Annex B: Location plans
The location plans are covered by Figures 17.6 and Figure 17.7 of the ES.
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