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Executive Summary 

Introduction 

A Water Framework Directive (WFD) assessment has been prepared to support an 
application for a Development Consent Order (DCO) to the Planning Inspectorate under 
the Planning Act 2008 (as amended) for the A428 Black Cat to Caxton improvements (the 
Scheme). This Nationally Significant Infrastructure Project (NSIP) would create a new 10 
mile (16km) dual 2-lane carriageway from the Black Cat roundabout to Caxton Gibbet 
roundabout, to be known as the A421 (hereafter referred to as the ‘new dual carriageway’) 
and in addition approximately 1.8 miles (3km) of tie-in works.  

Along its route the Scheme interacts with the water environment in a number of ways 
including: the need for new structures including culverts and a viaduct over the River Great 
Ouse, engineered outfalls where drainage ditches are not possible, some watercourse 
diversions and realignments, and discharges from new highway surfaces following 
treatment using a combination of sustainable drainage systems (SuDS) and proprietary 
measures (e.g. vortex flow separators) where required. There would also be significant 
construction works within the catchments of a number of WFD water bodies, all of which 
ultimately drain to the River Great Ouse, except Bourn Brook, which is a tributary of the 
River Cam. 

This WFD assessment considers the potential for the Scheme to lead to non-compliance 
with the objectives of the WFD (i.e. could it lead to deterioration of the water body or might 
it prevent the improvement of the water body to its target status as defined in the Anglian 
River Basin Management Plan [REF 4] and the Water Environment (Water Framework 
Directive) (England & Wales) Regulations 2017 [REF 6]. In undertaking this assessment, 
consideration is also given to relevant Protected Areas (i.e. other receptors or attributes of 
water bodies designated under national legislation that has implemented other European 
Directives in England and is yet to be repealed by the forthcoming Environment Bill).  

Study area and water bodies 

A study area of approximately 1 kilometre (0.6 miles) has generally been used from the 
Scheme to identify water bodies that may be directly affected. A wider study area 
extending downstream along watercourses for a distance within which significant adverse 
effects may occur has also been considered ensuring that all relevant attributes of water 
bodies are taken into account (which is typically a few kilometres). This is further than the 
2 kilometres (1.2 miles) downstream study area reported in the Scoping Report (REF 28) 
As all the watercourses affected (other than potentially the headwaters of Bourn Brook) 
ultimately drain to the River Great Ouse (with West Brook flowing into the Great Ouse the 
furthest downstream around Fenstanton), there is no risk that any downstream water 
bodies have not been identified (i.e. The River Great Ouse is assessed as water body 
GB105033047921 from Roxton to Earith, which is more than 10 kilometre (6.2 miles)  
further downstream of West Brook, and considerably further from other tributaries that may 
be affected by the Scheme).  
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In the case of Bourn Brook, this water body is more than 25 kilometres (15.5 miles) long 
and thus it is very unlikely that any adverse impacts would be significant at the point that it 
meets the River Cam, when dilution and dispersion are also taken into account. 

The WFD operational catchments affected by the Scheme are the Great Ouse Lower and 
the Cam Lower. The relevant water bodies/ watercourses ‘scoped in’ to the assessment 
are summarised in Table 0-1. 

Table 0-1 Water Bodies, WFD Designations and Scoping Assessment 

Water body WFD Water body Scoped in or out 

River Great 
Ouse 

Ouse (Roxton to Earith) 
(GB105033047921) 

Scoped in as may be affected by construction 
works, new crossings and highway runoff. 

River Ivel 
Ivel (DS Langford to Roxton) 
(GB105033038170) 

Scoped out because water body is upstream 
of the Scheme and thus will not be affected. 

Rockham 
Ditch 

Not classified under the WFD as a 
specific water body but is a 
tributary of the Ouse (Roxton to 
Earith) (GB105033047921) 

Scoped in as may be affected by construction 
works, new crossings and highway runoff. 

Stone Brook Stone Brook (GB105033038190) 
Scoped in as may be affected by construction 
works, new crossings and highway runoff. 

South Brook 

Not classified under the WFD as a 
specific water body but is a 
tributary of the Ouse (Roxton to 
Earith) (GB105033047921) 

Scoped in as may be affected by construction 
works, new crossings and highway runoff. 

Begwary 
Brook 

Begwary Brook 
(GB105033043230) 

Scoped in as may be affected by construction 
works, new crossings and highway runoff. 

Colmworth 
Brook 

Colmworth Brook 
(GB105033043220) 

Scoped out because water body is upstream 
of the Scheme and thus will not be affected. 

Duloe Brook Duloe Brook (GB105033043260) 
Scoped out because water body is upstream 
of the Scheme and thus will not be affected. 

Abbotsley 
and Hen 
Brook 

Abbotsley and Hen Brooks 
(GB105033043240) 

Scoped in as may be affected by construction 
works, new crossings and highway runoff. 

Fox Brook 

Not classified under the WFD as a 
specific water body but is a 
tributary of the Abbotsley and Hen 
Brooks (GB105033043240) 

Scoped in as may be affected by construction 
works and highway runoff. 

Wintringham 
Brook 

Not classified under the WFD as a 
specific water body but is a 
tributary of the Abbotsley and Hen 
Brooks (GB105033043240) via Fox 
Brook 

Scoped in as may be affected by construction 
works, new crossings and highway runoff. 
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Water body WFD Water body Scoped in or out 

River Kym River Kym (GB105033043270) 
Scoped out because water body is upstream 
of the Scheme and thus will not be affected. 

Gallow 
Brook 

Not classified under the WFD as a 
specific water body but is a 
tributary of the Ouse (Roxton to 
Earith) (GB105033047921) 

Scoped in as may be affected by construction 
works, new crossings and highway runoff. 

West Brook West Brook (GB105033042730) 
Scoped in as headwater tributaries may be 
affected by construction works, new crossings 
and highway runoff. 

Bourn Brook 
(via Eastern 
Brook 
headwater 
tributary) 

Bourn Brook (GB105033042690) 

East of Croxton the Scheme runs along a 
shallow plateau with land to the southeast 
draining towards the Bourn Brook and the 
River Cam, via a number of small headwater 
tributaries that coalesce to form Eastern 
Brook. A single engineered outfall will be 
constructed but as highway runoff will drain to 
this catchment, and with the possibility of 
adverse impacts during construction works, it 
is also scoped in.  

Groundwater: The Scheme and study area is not underlain by any WFD designated groundwater 
body and thus there is no requirement for any further assessment. 

Lakes: There are no WFD designated lakes within the study area and thus this WFD assessment 
does not consider still water bodies (i.e. lakes and ponds not online with watercourses). Please 
refer to Chapter 13, Road Drainage and the Water Environment and Chapter 8 Biodiversity of 
the Environmental Statement [TR010044/APP/6.1] for an assessment of these non-WFD 
designated water bodies.  

Approach and methodology 

The assessment has been prepared in accordance with the guidance in the Planning 
Inspectorate’s (PINS) Advice Note 18: The WFD (REF 8). This includes consideration of 
where the Scheme may support the future improvement of WFD water bodies. This report 
describes WFD requirements, the assessment methodology, and baseline conditions. It 
then describes the results of the assessment and provides details of proposed mitigation 
to alleviate adverse effects. It also sets out options for how the Scheme may also support 
the enhancement of WFD water bodies.  

Assessment of compliance 

At the construction and operational phases, applying good practice, and with embedded 
and essential mitigation measures in place, then the following WFD objectives would be 
met: 

a. Prevent deterioration in the ecological status of all relevant WFD water bodies. 
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b. Prevent introduction of impediments to the attainment of Good WFD status for all 
relevant WFD water bodies or other target should a lower standard be proposed in the 
RBMP (REF 4). 

c. Ensuring that the achievement of WFD objectives in other water bodies within the 
same operational catchment is not permanently excluded or compromised. 

This assessment against WFD criteria is undertaken based on medium to long term 
status, rather than any temporary, short term effects or deterioration in status. As advised 
by the Environmental Agency, for the purposes of assessment, the temporary works are 
defined as those present within a three month period after the construction phase. Beyond 
this point they become permanent. A temporary effect is defined as a non-permanent 
effect from which pre-existing water body form and function would self-recover without 
restoration measures.  

Table 5-5 provides a summary of the total length of culverts and changes in channel 
length due to diversions and re-routed watercourses so that the percentage impact on 
each WFD water body can be determined. This summation of lengths was requested at a 
consultation with the Environment Agency (EA) in early 2020. Table 5-5 also provides 
estimated lengths of new land drainage ditches that are to be provided within each WFD 
water body catchment, as well as an estimation of the length of existing watercourse that 
has been identified for possible enhancement (see paragraphs from 5.1.149-158). 
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Table 0-2 Watercourse channel length changes and enhancement opportunities 
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Totals 

RBMP WFD water body length (i.e. excl. minor 
tributaries) (m) 

6509 7962 49298 12915 8450 n/a 

Est. total WFD water body catchment length (m) 6509 7962 79900 39000 52000 n/a 

IMPACT of CULVERTS, DIVERSIONS AND RE-ROUTED CHANNELS 

Total length of new culverts within catchment including 
all minor drainage ditches (m)  

25 268 548 293 389 1523 

Total length of culverts within catchment including all 
minor drainage ditches (m) + 10% 

27.5 295 603 322 428 1675.3 

% of published WFD water body length affected by 
new culverts + 10% 

0.42 3.70 1.22 2.50 5.06 n/a 

% of estimated total channel length within each WFD 
water body catchment affected by new culverts + 10% 

0.42 3.70 0.75 0.83 0.82 n/a 

Change in channel length from diversions for new 
structures (m) 

0 372 436 1019 134 1961 

Change in 'flowing' channel length due to re-routed 
minor channels (m) 

0 0 1027 -480 356 903 

MITIGATION (in addition to culvert designs and treatment of highway runoff) 

Total potential length of watercourse within each WFD 
catchment that could be enhanced (m) 

0 390 2685 1918 0 4993 

Total potential length of watercourse within each WFD 
catchment that could be enhanced (m) within 
temporary land take only 

0 390 1143 1220 0 2752 

Total potential length of watercourse within each WFD 
catchment that could be enhanced (m) within 
permanent land take 

0 0 1543 698 0 2241 

Approx. length of proposed new drainage ditches 
being provided by the Scheme (m) 

85 4640 9180 6978 9730 30613 

* Other than for the length of culverts, negative values indicate channel loss.  



A428 Black Cat to Caxton Gibbet improvements 
Environmental Statement – Appendix 13.1 Water Framework 
Directive Assessment 

 

 

 

Planning Inspectorate Scheme Ref: TR010044 
Application Document Ref: TR010044/APP/6.3 

6 

Potential effects during construction include the impact of suspended fine sediments in 
runoff, chemical spillages, and temporary physical modification of water bodies.  There is 
also the risk that the flow regime along Rockham Ditch and South Brook, both tributaries 
of the Ouse (Roxton to Earith) WFD water body, from dewatering operation of deep 
excavations in the Black Cat area. Mitigation measures are described in Chapter 13, 
Road drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1], summarised in this WFD assessment, and also described in the 
First Iteration EMP [TR010044/APP/6.8], which includes an Outline Water Management 
Plan (OWMP). The OWMP refers to the need for water quality, level and flow monitoring in 
addition to the Construction Dewatering Strategy that will be prepared during the detailed 
design stage post-DCO consent but in advance of when the works will commence on Site. 
Mitigation and possible watercourse enhancement opportunities are also shown on Figure 
2.4, the Environmental Masterplan [TR010044/APP/6.2] and would be defined at a later 
stage by a WFD Mitigation and Enhancement Strategy, as agreed with the Environment 
Agency. 

The River Great Ouse would be crossed by a new clear-span viaduct with intermediate 
piers set back from the top of the banks by a minimum distance of 2m. Elsewhere, a 
number of culverts are proposed. Culverts are the only technically feasible and cost 
proportionate watercourse crossing solutions in many locations. The design of culverts is 
environmentally sympathetic, for example with recessed inverts to allow continuity of 
stream beds, but they would still have some impacts relative to open channel habitats.  

Where culverts are the only practicable form of crossings, where possible improvement of 
equivalent lengths of channel will be proposed where possible, including new lengths of 
watercourse created due to some diversion, realignments and re-routing of watercourses, 
as well as creation of riparian habitat along new road drainage and land drainage ditches, 
which would connect to existing green networks and extend them.  

Overall, project mitigation in the operational phase includes: 

a. Culverts will be designed for environmental continuity as well as flood capacity, with 
sunken beds (min 150mm with options to increase to 300mm where possible) to 
maintain existing bed habitats and sediment transport. Mammal ledges will also be 
provided, or other access provided where determined by surveys that there is a need.  

b. The partial loss of channel due to new or extended culverts will be mitigated by: 

i. The creation of new lengths of channel due to diversions and realignments 

associated with some culverts, as well as a number of re-routed watercourses. 

Channel diversions/ realignments will be designed to improve upon the existing 

channel through introduction of appropriate bedforms, channel cross sections and 

riparian planting.  

ii. Enhancement of the water body lengths either side of the culverts and within the 

wider water body catchment within the Order Limits as shown on the 

Environmental Masterplan, Figure 2.4 of the Environmental Statement 

[TR010044/APP/6.2]. 

c. The loss of riparian habitat where new culverts are proposed, or existing culverts 
extended will also be mitigated by the inclusion of: 
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i. Some new ditches from road treatment ponds (not required for treatment of 

highway runoff), where engineered outfalls can be avoided. These ditchcourses 

will be designed to include appropriate geomorphic features and channel profiles, 

and to maximise biodiversity gains (including how they will be maintained in the 

future). 

ii. Land drainage ditches that will connect with existing green networks, extending 

them. As with drainage ditches, these will be designed to maximise biodiversity 

benefits, albeit there are limitations that can be achieved given the intermittent 

nature of any flows. 

d. New highway drainage outfalls have been avoided where possible. Where engineered 
outfalls are required the use of pre-fabricated headwalls will be used where possible, 
their size will be kept to a minimum, and they will be orientated and carefully micro-
sited to minimise footprint and any risk of bank erosion, bed scour, or sediment 
deposition.  Flows will be controlled to avoid any risk of scour in the receiving 
watercourses. 

e. Sustainable drainage techniques have been incorporated into the design in preference 
to conventional methods to provide attenuation and treatment of highway runoff and to 
contain spillages, should they occur in the future. However, for some road drainage 
networks where the risk was greater or space was more limited, some proprietary 
measures have been included (e.g. vortex flow separators).  

A WFD Mitigation and Enhancement Strategy will be implemented at the detailed design 
stage post DCO consent. The WFD Mitigation and Enhancement Strategy is secured in 
the DCO through a requirement of the First Iteration EMP [TR010044/APP/6.8], which is 
considered at this stage to be adequate assurance that the unavoidable water impacts of 
the Scheme will be mitigated. The aim of the strategy is to develop options to deliver 
environmental enhancements along watercourses within the Order Limits in consultation 
with the EA. 
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1 Introduction 

1.1 Background 

1.1.1 A Water Framework Directive (WFD) assessment has been prepared to support 
an application for a Development Consent Order (DCO) to the Planning 
Inspectorate under the Planning Act 2008 (as amended) for the A428 Black Cat 
to Caxton Gibbet improvements (hereafter known as the ‘Scheme’), which is a 
Nationally Significant Infrastructure Project (NSIP).  

1.1.2 This WFD assessment is Appendix 13.1 of the Environmental Statement (ES) 
[TR010044/APP/6.3]). Although background information on the Scheme has 
been included where appropriate, this appendix should be read alongside other 
chapters of the ES, particularly Chapter 2, The Scheme, Chapter 13, Road 
drainage and the water environment [TR010044/APP/6.1], and its supporting 
Appendices 13.2 to 13.7 of the Environmental Statement [TR010044/APP/6.3]. 

1.2 The Scheme 

1.2.1 The A428 Black Cat to Caxton Gibbet is being developed by Highways England 
as the statutory highway authority, in conjunction with the Department for 
Transport. In 2014, the government published its first road investment strategy 
which covers the period 2015-2020. The road investment strategy sets out the 
vision for the strategic road network and includes a commitment to improve the 
A428 between Bedford and Cambridge. 

1.2.2 The A428 Black Cat to Caxton Gibbet forms part of the national strategic road 
network running east to west across England. The current A428 between St 
Neots and Caxton Gibbet is single carriageway with limited overtaking spaces 
and with slow moving agricultural vehicles a regular occurrence. The Black Cat 
junction located at the junction of the A1 and A421 is currently experiencing 
congestion at peak times. Coupled with increasing traffic levels, this has 
contributed to congestion on the road network in proximity to the junction, 
unreliable journey times, and queuing at the multiple route junctions affecting 
local routes.  

1.2.3 To resolve these issues, the Scheme has been developed to create a new 16 
kilometres (10 miles) dual 2-lane carriageway from the Black Cat roundabout to 
Caxton Gibbet roundabout, to be known as the A421 (hereafter referred to as the 
‘new dual carriageway’) and in addition approximately 3 kilometres (1.8 miles) of 
tie-in works , with a grade separated junction at Black Cat and grade separated 
junctions at Cambridge Road and Caxton Gibbet.  

1.2.4 The new dual carriageway would cross the River Great Ouse and its floodplain 
on a multi-span viaduct. At the East Coast Main Line railway, a new three-span 
overbridge would be constructed.  
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1.2.5 After crossing the railway, the route of the Scheme changes to a northerly 
direction, passing to the west of the Abbotsley Golf Course and crossing the 
Potton Road and B1046 before turning east again to the south of the existing 
A428 single carriageway road.  

1.2.6 A single overbridge would be provided on the B1046 to cross over the new dual 
carriageway. Potton Road would be diverted north from its junction with the 
Eynesbury Plant Hire Company, up to a new priority junction with the B1046 on 
the eastern side of the new dual carriageway.  

1.2.7 The new dual carriageway would cross the existing A428 to the east of the 
existing junction with the B1428 Cambridge Road, before continuing in a north 
easterly direction towards the C182 Toseland Road.  

1.2.8 A new grade separated junction would be constructed to the east of the existing 
Cambridge Road roundabout to provide for all movements and maintain a 
continuous link for the existing A428. A new overbridge would be constructed on 
Toseland Road to maintain this link over the new dual carriageway.  

1.2.9 After crossing Toseland Road the new dual carriageway would dip south east to 
cross the B1040 St Ives Road, before again crossing over the existing A428 to 
the east of Eltisley to run along the southern side of the existing road.  

1.2.10 To the northeast of Eltisley the existing A428 would be diverted via two new 
roundabout junctions and a new overbridge to the northern side of the new dual 
carriageway. From here the existing A428 would continue east to tie-in to the 
existing road past North East Farm and Pembroke Farm before connecting into 
the new Caxton Gibbet Junction.  

1.2.11 At the Caxton Gibbet roundabout, the new dual carriageway would pass on 
embankment to the north of the existing junction with the A1198. The new dual 
carriageway would then tie-in to the existing A428 dual carriageway to the east of 
the roundabout.  

1.2.12 A new grade separated all movement junction is proposed at Caxton Gibbet in 
addition to maintaining access to the existing fuel filling station and businesses 
on the south side and linking into the existing A428 on the north side. This grade 
separated junction would incorporate the existing junction on the south side of 
the new dual carriageway, and a new roundabout constructed on the north side.  

1.2.13 For further Scheme details please refer to Chapter 2, The Scheme of the 
Environmental Statement [TR010044/APP/6.1]. 

1.3 Summary of the Scheme interactions with the water environment 

1.3.1 In addition to temporary construction works, the Scheme would interact with the 
water environment in numerous ways across numerous waterbodies. 
Environmental mitigation is at the heart of the proposals, so unavoidable impacts 
are minimised with environmentally sympathetic designs and compensated by 
adjacent enhancements.  
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1.3.2 The Scheme has been designed, as far as possible, to avoid and minimise 
impacts and effects on the water environment through the process of design-
development (refer to Chapter 3, Assessment of alternatives of the 
Environmental Statement [TR010044/APP/6.1]) considering good design 
principles. Embedded mitigation (defined within the DMRB as ‘Design measures 
which are integrated into a project for the purpose of minimising environmental 
effects’) for the Scheme is described in Chapter 2, The Scheme of the 
Environmental Statement [TR010044/APP/6.1]. The following section 
summarises the essential mitigation required in addition to embedded mitigation 
to reduce and offset likely significant adverse environmental effects. 

1.3.3 A brief overview of how the Scheme would affect the water environment is 
summarised below. 

Drainage Design and Treatment Trains 

1.3.4 The Drainage Strategy (see Appendix 13.3 of the Environmental Statement 
[TR010044/APP.6.3]) describes the treatment train specifications for each 
strategic road drainage network (i.e. the A428) plus those local roads where 
traffic flows were more significant and a quantitative assessment was required 
(see Appendix 13.2 of the Environmental Statement [TR010044/APP/6.3] for 
details). Road drainage outfalls are also presented on Figure 13.1 of the 
Environmental Statement [TR010044/APP/6.2].  

1.3.5 The treatment trains proposed consider site constraints, engineering constraints, 
and need as determined by the water quality risk assessment presented in 
Appendix 13.2 of the Environmental Statement [TR010044/APP.6.3]. In general, 
attenuation of highway runoff and the treatment trains proposed apply 
sustainable methods such as grassed channels, swales, and ponds. Where there 
is a greater risk of pollution either from routine runoff or spillage risk, additional 
proprietary measures such as hydrodynamic vortex flow separators (VFS). 

1.3.6 Attenuation has been incorporated to control any increase in the rate of flow 
towards the impacted watercourses resulting from increased impermeable road 
areas. The discharge of routine runoff from additional impermeable areas will be 
restricted to mean annual flood flow, also known as QBAR, to mimic the existing 
flow and volume conditions as requested by the Environment Agency and LLFAs. 
Without attenuation increased flows may result in bank erosion, increased 
sediment loading, greater flooding and increased pollution to the impacted 
watercourses. The specific treatment train for each road catchment has been 
designed to reflect the need for flow attenuation and the pollution risk, as well as 
to reflect any stakeholder concerns. 

1.3.7 The existing outfalls at Black Cat junction and Caxton Gibbet roundabout would 
not be affected by the Scheme. However, the existing highway drainage ponds at 
Black Cat junction would be decommissioned and infilled by the Scheme as the 
footprint of the enlarged junction is constructed in their location. 
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Land Drainage 

1.3.8 Pre-earthworks drainage would be installed to convey land runoff/ intercepted 
existing land drainage. This would mainly consist of new ditches with some 
sections of filter where required and would be particularly important at the top of 
cuttings and the toe of embankments. These would capture surface flows from 
natural catchments and convey them to the same watercourse catchments. This 
runoff would be unlikely to have a high pollutant load when compared to road 
runoff and does not require treatment. 

1.3.9 Ditches are simpler to construct and maintain, fit in with the existing drainage 
philosophy and have higher capacities than typical filter drains but require more 
land so are not viable at constrained locations. They also tend to collect litter, 
although litter picking would be included in the requisite maintenance schedules 
for the Scheme. Filter drains use stone resources which typically need to be 
cleaned or replaced every ten to 15 years, as is standard practice for highway 
maintenance. 

1.3.10 The design of new ditches would be informed by a geomorphologist and would 
avoid being overly uniform by including where practicable ‘natural’ features such 
as a sinuous low flow channel (albeit along a straight corridor) incorporating 
shallow berms and occasional sections where the channel is narrowed to 
improve flow (or other similar and appropriate channel features). The 
hydromorphology of the receiving watercourse will also be taken into account 
during the detailed design, but given the ditches are a more natural feature, no 
significant impacts are anticipated. Finally, these ditches will be planted with 
suitable species for appropriate habitat creation, and where they are designed to 
be overwide, may provide opportunities for pocket wetland creation or other 
similar habitat types. 

1.3.11 There are three areas where overland flow is directed into the surface water 
system, within the same catchment area, from catchments interrupted by the 
Scheme; east of Cambridge Road junction directed to Fox Brook, a section of 
embankment from Toseland Road north directed to Gallow Brook, and an area to 
the west of Roxton Link Road directed to Begwary Brook. 

Engineered and Ditchcourse Outfalls 

1.3.12 There would be 38 new engineered outfalls for highway runoff from the Scheme 
and local roads affected by the Scheme. All outfalls are expected to be less than 
300mm in diameter and will be micro-sited based on environmental surveys. 
Ditchcourses will be used to connect treated water discharges to existing water 
bodies to avoid hard engineered outfalls on water bodies as far as possible. 

1.3.13 Engineered and Ditchcourse Outfall impacts and mitigation are reviewed as part 
of this WFD assessment.  
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Floodplain Compensation 

1.3.14 Eleven floodplain compensation areas are proposed to mitigate embankment 
impacts, which have been designed to level-for-level using detailed flood 
modelling. Since these features do not involve direct encroachment on aquatic 
habitats, and like-for-like mitigation is provided for water body lateral floodplain 
connectivity, they are scoped out of WFD assessment. 

1.3.15 Floodplain compensation impacts and mitigation are therefore not reviewed as 
part of this WFD assessment. 

Watercourse Crossings, Realignments and Diversions 

Viaduct 

1.3.16 The River Great Ouse and its floodplain would be crossed by a new viaduct with 
piers in the floodplain but not in the river channel. This is assessed for WFD 
impacts below. 

Culverts 

1.3.17 Given the length of the Scheme, 55 structures (culverts) across watercourses are 
required. Of these, five structures are existing, of which three would require 
minor alterations. Indicative culvert information is provided in the main phase of 
structures design to take place at the next stage, but sizing includes 
environmental considerations and all culverts will have recessed inverts to 
maintain bed habitat continuity. Please refer to Figure 13.2 of the Environmental 
Statement [TR010044/APP/6.1]. 

Watercourse diversions and realignments 

1.3.18 Some channels would be diverted to accommodate the Scheme. The existing 
watercourses have generally been historically straightened, and environmental 
enhancements will be designed into the diversions.  

1.4 Structure of this report 

1.4.1 The remainder of this report is set out as follows: 

 Section 2 provides a summary of the WFD requirements and the screening 
process. 

 Section 3 describes the assessment methodology. 

 Section 4 describes the baseline conditions. 

 Section 5 describes the results of the assessment and provides details of 
possible mitigation and monitoring options to alleviate adverse effects. 

 Section 6 present’s the conclusions and recommendations. 

1.4.2 In addition, this assessment is supported by the following figures and technical 
appendices: 

 Figure 1 Water Environment. 

 Figure 2 WFD Water Bodies. 
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 Appendix A WFD Water Body Assessments Cycle 2. 

 Appendix B Review of Routine Road Runoff Impacts. 

 Appendix C WFD Assessment Sheets. 
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2 Overview of the water framework directive 

2.1 Legislative context 

 The Water Framework Directive (WFD) as currently implemented in England until 
so far as it is amended by the forthcoming Environment Bill aims to protect and 
enhance the quality of the water environment. It takes a holistic approach to the 
sustainable management of water by considering the interactions between 
surface water (including transitional and coastal waters, rivers, streams and 
lakes), groundwater and water-dependent ecosystems 

 The WFD was originally transposed into legislation in England in 2003 and is 
currently legislated by the Water Environment (Water Framework Directive) 
(England and Wales) Regulations 20171 [REF 6]. It takes a holistic approach to 
the sustainable management of water by considering the interactions between 
surface water (including transitional and coastal waters, rivers, streams and 
lakes), groundwater and water-dependent ecosystems. 

 Under the WFD, ‘waterbodies’ are the basic management units, defined as all or 
part of a river system or aquifer. Waterbodies form part of a larger ‘river basin 
district’ (RBD), for which ‘River Basin Management Plans’ (RBMPs) are used to 
summarise baseline conditions and set broad improvement objectives.  

 In England, the Environment Agency is the competent authority for implementing 
the WFD, although many objectives will be delivered in partnership with other 
relevant public bodies and private organisations (for example, local planning 
authorities, water companies, Rivers Trusts, large private landowners and 
developers). As part of its regulatory role and statutory consultee on planning 
applications and environmental permitting under the Environmental Permitting 
Regulations (England and Wales) 2016 [REF 26], the Environment Agency must 
consider whether proposals for new developments have the potential to: 

a. Cause a deterioration of a water body from its current status or potential. 

b. Prevent future attainment of good status or potential where not already 
achieved.  

 In determining whether a development is compliant or non-compliant with the 
WFD objectives for a water body, the Environment Agency must also consider 
the conservation objectives of any Protected Areas (i.e. Natura 2000 sites or 
water dependent Sites of Special Scientific Interest) and adjacent WFD water 
bodies, where relevant.  

 
1 Following the United Kingdom’s referendum vote to leave the European Union, the requirements of the 
WFD remain applicable until such time as new legislation is passed either revoking or amending the current 
2017 WFD Regulations (https://www.legislation.gov.uk/uksi/2017/407) 
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2.2 Surface water body status 

 Under the WFD, surface water body status is classified on the basis of chemical 
and ecological status or potential. Ecological status is assigned to surface water 
bodies that are natural and considered by the Environment Agency not to have 
been significantly modified for anthropogenic purposes. The overall objective for 
natural surface waterbodies is to achieve Good Ecological Status and Good 
Chemical Status. Good Ecological Status represents only a small degree of 
departure from pristine conditions, which are otherwise known as High Ecological 
Status. All five status class definitions are provided in Figure 2.1. 

 

Figure 2.1: Definition of status in the Water Framework Directive 
(Environment Agency, 2015)) 

 Ecological potential is assigned to artificial and man-made water bodies (such as 
canals), or natural water bodies that have undergone significant modification; 
these are termed Heavily Modified Water Bodies (HMWBs). The term ‘ecological 
potential’ is used as it may be impossible to achieve good ecological status 
because of modification for a specific use, such as navigation or flood protection. 
The ecological potential represents the degree to which the quality of the water 
body approaches the maximum it could achieve and depends on the 
classification of WFD parameters and the implementation of mitigation measures 
identified by the EA. 

 Ecological status of waterbodies is classified according to relevant biological, 
physico-chemical, and hydromorphological parameters on a five point scale as 
either High, Good, Moderate, Poor or Bad Ecological Status. The classification 
system is based on a worst case system ‘one-out all-out’ system, meaning that 
the overall ecological status is based on the lowest individual parameter score. 
This general system is summarised below in Figure 2.2. 
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Figure 2.2: WFD classification elements for surface water body status 
(Environment Agency, 2015) 

Chemical Status 

 Chemical status is defined by compliance with environmental standards for 
chemicals that are priority substances and/ or priority hazardous substances, in 
accordance with the Environmental Quality Standards Directive (2008/105/EC) 
[REF 32]. This is assigned on a scale of good or fail. Surface water bodies are 
only monitored for priority substances where there are known discharges of 
these pollutants; otherwise surface water bodies are reported as being at good 
chemical status. 

Ecological Status or Potential 

 Ecological status or potential is defined by the overall health or condition of the 
watercourse. This is assigned on a scale of High, Good, Moderate, Poor or Bad, 
and on the basis of four classification elements or ‘tests’ (Environment Agency, 
2013), as follows: 

 Biological: This test is designed to assess the status indicated by a 
biological quality element such as the abundance of fish, invertebrates or 
algae and by the presence of invasive species. The biological quality 
elements can influence an overall water body status from Bad through to 
High. 

 Physico-chemical: This test is designed to assess compliance with 
environmental standards for supporting physicochemical conditions, such as 
dissolved oxygen, phosphorus and ammonia. The physicochemical elements 
can only influence an overall water body status from Moderate through to 
High. 
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 Specific pollutants: This test is designed to assess compliance with 
environmental standards for concentrations of specific pollutants, such as 
zinc, cypermethrin or arsenic. As with the physico-chemical test, the specific 
pollutant assessment can only influence an overall water body status from 
Moderate through to High. 

 Hydromorphology: For natural, non-HMWBs, this test is undertaken when 
the biological and physico-chemical tests indicate that a water body may be 
of High status. It specifically assesses elements such as water flow, 
sediment composition and movement, continuity, and structure of the habitat 
against reference or ‘largely undisturbed’ conditions. If the 
hydromorphological elements do not support High status, then the status of 
the water body is limited to Good overall status. For artificial or HMWBs, 
hydromorphological elements are assessed initially to determine which of the 
biological and physico-chemical elements should be used in the classification 
of ecological potential. In all cases, assessment of baseline 
hydromorphological conditions are an important factor in determining 
possible reasons for classifying biological and physico-chemical elements of 
a water body as less than Good, and hence in determining what mitigation 
measures may be required to address these failing water bodies. 

2.3 Groundwater body status 

 Under the WFD, groundwater body status is classified on the basis of 
quantitative and chemical status. Status is assessed primarily using data 
collected from the Environment Agency monitoring network; therefore, the scale 
of assessment means that groundwater status is mainly influenced by larger 
scale effects such as significant abstraction or widespread/ diffuse pollution. The 
worst-case classification is assigned as the overall groundwater body status, in a 
‘one-out all-out’ system. This system is summarised in Figure 2.3. 
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Figure 2.3: WFD Classification Elements for Groundwater Body Status 
(Environment Agency, 2015) 

Quantitative Status 

 Quantitative status is defined by the quantity of groundwater available as 
baseflow to watercourses and water-dependent ecosystems, and as ‘resource’ 
available for use as drinking water and other consumptive purposes. This is 
assigned on a scale of Good or Poor, and on the basis of four classification 
elements or ‘tests’ as follows: 

 Saline or other intrusions: This test is designed to identify groundwater 
bodies where the intrusion of poor quality water, such as saline water or 
water of different chemical composition, as a result of groundwater 
abstraction, is leading to sustained upward trends in pollutant concentrations 
or significant impact on one or more groundwater abstractions. 

 Surface water: This test is designed to identify groundwater bodies where 
groundwater abstraction is leading to a significant diminution of the 
ecological status of associated surface water bodies. 

 Groundwater Dependent Terrestrial Ecosystems (GWDTEs): This test is 
designed to identify groundwater bodies where groundwater abstraction is 
leading to “significant damage” to associated GWDTEs (with respect to water 
quantity). 
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 Water balance: This test is designed to identify groundwater bodies where 
groundwater abstraction exceeds the ‘available groundwater resource’, 
defined as the rate of overall recharge to the groundwater body itself, as well 
as the rate of flow required to meet the ecological needs of associated 
surface water bodies and GWDTEs. 

Chemical Status 

 Chemical status is defined by the concentrations of a range of key pollutants, by 
the quality of groundwater feeding into watercourses and water-dependent 
ecosystems and by the quality of groundwater available for drinking water 
purposes. This is assigned on a scale of Good or Poor, and on the basis of five 
classification elements or ‘tests’ as follows: 

 Saline or other intrusions: This test is designed to identify groundwater 
bodies where the intrusion of poor quality water, such as saline water or 
water of different chemical composition, as a result of groundwater 
abstraction is leading to sustained upward trends in pollutant concentrations 
or significant impact on one or more groundwater abstractions. 

 Surface water: This test is designed to identify groundwater bodies where 
groundwater abstraction is leading to a significant diminution of the chemical 
status of associated surface water bodies. 

 Groundwater Dependent Terrestrial Ecosystems (GWDTEs): This test is 
designed to identify groundwater bodies where groundwater abstraction is 
leading to “significant damage” to associated GWDTE’s (with respect to 
water quality). 

 Drinking Water Protected Areas (DrWPAs): This test is designed to 
identify groundwater bodies failing to meet the DrWPA objectives defined in 
Article 7 of the WFD or at risk of failing in the future. 

 General quality assessment: This test is designed to identify groundwater 
bodies where widespread deterioration in quality has or will compromise the 
strategic use of groundwater. 
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3 Assessment methodology 

3.1 Introduction 

1.4.3 This WFD assessment has been prepared taking into account the requirements 
of the DMRB LA113 [REF 1]. LA113 of the DMRB [REF 1] states that to conform 
with the WFD the project must not: 

 Cause deterioration to any water bodies such that their status under the 
WFD, or the status of any of the constituent WFD quality elements, falls by 
one or more classes or, where the quality element is already in the lowest 
class, cause any deterioration of that element; 

 Contribute to, or cause, a failure of a water body to meet good overall status 
or, in the case of an artificial or heavily modified water body, good ecological 
potential and good chemical status; 

 Prevent future improvements from being implemented; and  

 Breach the objectives and standards of protected areas registered under 
Article 6 of the WFD. 

 Proposed developments having the potential to impact on current or predicted 
WFD status are required to assess their compliance against the objectives 
defined for potentially affected water bodies. As part of its role, the Environment 
Agency must consider whether proposals for new developments are compliant 
with the above objectives. 

3.2 Defining no deterioration 

 No deterioration was defined by the Environment Agency in its Position Paper 
(Environment Agency, 2013) [REF 35]. Steps are required to prevent 
deterioration of the ecological status, ecological potential and chemical status of 
surface water and the qualitative status and quantitative status of groundwater.  

 Originally, deterioration was defined by the Environment Agency as deterioration 
from one status class to a lower one, however following a ruling by the Court of 
Justice of the European Union (CJEU) in July 2015 (Case C-461/13 on the 1st 
July 2016 (Bund für Umwelt und Naturschutz Deutschland eV v Bundesrepublik 
Deutschland)), this has been redefined. The CJEU ruling clarified that: 

 ‘Deterioration of the status’ of the relevant water body includes a fall by one 
class of any element of the ‘quality elements’ even if the fall does not result 
in a change in the classification of the water body as a whole. 

 ‘Any deterioration’ in quality elements in the lowest class constitutes 
deterioration. 

 Certainty regarding a project’s compliance with the Directive is required at 
the planning consent stage; hence, where deterioration ‘may’ be caused, 
derogations under Article 4.7 of the WFD are required at this stage.  

 Whilst deterioration within a status class does not contravene the requirements of 
the WFD (except for Drinking Water Directive [REF 33] parameters in drinking 
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water protected areas), the WFD requires that action should be taken to limit 
within-class deterioration as far as practicable. For groundwater quality, 
measures must also be taken to reverse any environmentally significant 
deteriorating trend, whether or not it affects status or potential. 

 The no deterioration requirements are applied independently to each of the 
elements coming together to form the water body classification as required by 
Annex V of the Water Framework Directive [REF 30] and Article 4 of the 
Groundwater Daughter Directive [REF 31]: 

 Surface water: To manage the risk of deterioration of the biological 
elements of surface waters, the no deterioration requirements are applied to 
the environmental standards for the physico-chemical elements, including 
those for the Moderate/ Poor and Poor/ Bad boundaries. 

 Groundwater: The no deterioration requirements are applied to each of the 
four component tests for quantitative status and the five component tests for 
chemical status. The no deterioration requirement may not apply to elements 
at High status and elements at High status may be permitted to deteriorate to 
Good status, provided that: 

i. The water body’s overall status is not High. 

ii. The RBMP has not set an objective for the water body of High status. 

iii. The objectives and requirements of other domestic or European 
Community legislation are complied with. 

iv. Action is taken to limit deterioration within High or Good status or 
potential classes as far as practicable. 

 The no deterioration baseline for each water body is the status that is reported in 
Appendix A. 

3.3 WFD low risk activities and screening the development 

 Certain activities on or near waterbodies are considered to be low risk, as 
summarised in Table 3-1. 

Table 3-1 WFD Low Risk Activities 

Activity Type of Modification 

Low impact 
maintenance 
activities 
(encourage 
removal of 
obstructions to 
fish/eel passage) 

Re-pointing (block work structures) 

Void filling ('solid' structures)  

Re-positioning (rock or rubble or block work structures) 

Replacing elements (not whole structure) 

Re-facing 

Skimming/ covering/ grit blasting 
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Activity Type of Modification 

Cleaning and/or painting of a structure 

Temporary works 

Temporary scaffolding to enable bridge re-pointing 

Temporary clear span bridge with abutments set-back from bank 
top 

Temporary coffer dam (if eel/ fish passage not impeded) 

Temporary flow diversion (if fish/ eel passage not impeded) such 
as flumes and porta-dams 

Repair works to bridge or culvert which do not extend the structure, 
reduce the cross-section of the river or affect the banks or bed of 
the river, or reduce conveyance 

Excavation of trial pits of boreholes in byelaw margin 

Structural investigation works of a bridge/ culvert/ flood defence 
such as intrusive tests, non-intrusive surveys 

Bridges 

Permanent clear span bridge, with abutments set-back from bank 
top 

Bridge deck/ parapet replacement/ repair works  

Replacing road surface on a bridge 

Service crossing 

Service crossing below the river bed, installed by directional drilling 
or micro tunnelling if more than 1.5 m below the natural bed line of 
the river 

Service crossing over a river. This includes those attached to the 
parapets of a bridge or encapsulated within the bridge's footpath or 
road 

Replacement, installation or dismantling of service crossing/ high 
voltage cable over a river 

Other structures 

Fishing platforms  

Fish/ eel pass on existing structure (where <2% water body length 
is impacted) 

Cattle drinks  

Mink rafts 

Fencing (if open panel/ chicken wire) in byelaw margin 

Outfall to a river ≤300 mm diameter 

http://ams.ea.gov/ams_root/2010/451_500/488_10_SD02.doc
http://ams.ea.gov/ams_root/2010/451_500/488_10_SD02.doc
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 If the project or components of the project meet the above criteria they may be 
screened out of any further assessment.  

3.4 Surface water assessment 

 Table 3-2 presents the matrix used to assess the effect of a Project on surface 
water status or potential class. It ranges from a major beneficial effect a positive 
change in overall WFD status) through no effect, and down to deterioration in 
overall status class. The colour coding used in Table 3-2 is applied to the 
spreadsheet assessment in Appendix C. 

Table 3-2 Surface Water Assessment Matrix 

Effect Description / Criteria Outcome 

Major beneficial   Impacts that taken on their own or in 
combination with others have the potential to 
lead to the improvement in the ecological 
status or potential of a WFD quality element 
for the entire water body 

Increase in status of 
one or more WFD 
element giving rise to a 
predicted rise in status 
class for that water 
body. 

Minor / localised 
beneficial 

Impacts when taken on their own or in 
combination with others have the potential to 
lead to a minor localised or temporary 
improvement that does not affect the overall 
WFD status of the water body or any quality 
elements 

Localised improvement, 
no change in status of 
WFD element 

Green (no impact) No measurable change to any quality 
elements.  

No change 

Localised/ 

temporary adverse 
effect 

Impacts when taken on their own or in 
combination with others have the potential to 
lead to a minor localised or temporary 
deterioration that does not affect the overall 
WFD status of the water body or any quality 
elements or prevent improvement. 
Consideration will be given to mitigation 
measures such as habitat creation or 
enhancement measures. 

Localised deterioration, 
no change in status of 
WFD element when 
balanced against 
mitigation measures 
embedded in the 
Scheme. 

Adverse effect on class 
of WFD element  

Impacts when taken on their own or in 
combination with others have the potential to 
lead to the deterioration in the WFD status 
class of one or more biological quality 
elements, but not in the overall status of the 
water body.  Consideration will be given to 
mitigation measures such as habitat creation 
or enhancement measures. 

Decrease in status of 
WFD element when 
balanced against 
positive measures 
embedded in the 
Scheme. 
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Effect Description / Criteria Outcome 

Adverse effect on 
overall WFD class of 
water body 

Impacts when taken on their own or in 
combination with others have the potential to 
lead to the deterioration in the ecological 
status or potential of a WFD quality element, 
which then lead to a deterioration of 
status/potential of water body. 

Decrease in status of 
overall WFD water body 
status when balanced 
against positive 
measures embedded in 
the Scheme. 

 The assessment has considered all water bodies that may be directly or indirectly 

affected (adjacent water bodies). It has also considered any Protected Areas as 
defined by other European Directives such as Special Areas of Conservation 
(SAC) and Special Protection Areas (SPAs), and water dependent Sites of 
Special Scientific Interest (SSSI). Where more stringent (than WFD) standards 
apply (such as conservation objectives) these have also been considered.  

3.5 Groundwater assessment 

 Table 3-3 presents the matrix used to assess the effect of a Project on 
groundwater status class. It ranges from a beneficial effect, through no effect, 
and down to deterioration in overall status class.  

Table 3-3 Groundwater assessment matrix 

Magnitude of Impact of 
Scheme Element on WFD 
Element i.e. in individual 

cells 

Effect on WFD Element 
within the assessment 
boundary i.e. at end of 

row 

Effect on Status of WFD element at 
the Groundwater Body Scale 

Impacts lead to beneficial 
effect 

Combined impacts have the 
potential to have a beneficial 
effect on the WFD element.  

Improvement but no change to status 
of WFD element 

No measurable change to 
groundwater levels or 
quality. 

No measurable change to 
WFD elements.  

No change and no deterioration in 
status of WFD element 

Impacts when taken on 
their own have the 
potential to lead to a 
minor localised or 
temporary effect  

Combined impacts have the 
potential to lead to a minor 
localised or temporary 
adverse effect on the WFD 
element.  

Combined impacts have the potential 
to lead to a minor localised or 
temporary effect on the WFD element. 
No change to status of WFD element 
and no significant deterioration at 
groundwater body scale. 

Impacts when taken on 
their own have the 
potential to lead to a 
widespread or prolonged 
effect.   

Combined impacts have the 
potential to have an adverse 
effect on the WFD element.  

Combined impacts have the potential 
to have an adverse effect on the WFD 
element, resulting in significant 
deterioration but no change in status 
class at groundwater body scale.  
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Magnitude of Impact of 
Scheme Element on WFD 
Element i.e. in individual 

cells 

Effect on WFD Element 
within the assessment 
boundary i.e. at end of 

row 

Effect on Status of WFD element at 
the Groundwater Body Scale 

Impacts when taken on 
their own have the 
potential to lead to a 
significant effect. 

Combined impacts in 
combination with others 
have the potential to have a 
significant adverse effect on 
the WFD element. 

Combined impacts in combination with 
others have the potential to have an 
adverse effect on the WFD element 
AND change its status at the 
groundwater body scale 

Magnitude of Impact of 
Scheme Element on WFD 
Element i.e. in individual 
cells 

Effect on WFD Element 
within the assessment 
boundary i.e. at end of row 

Effect on Status of WFD element at 
the Groundwater Body Scale 

3.6 Future status objectives 

 RBMPs are used to outline water body pressures and the actions that are 
required to address them. The future status objective assessment considers the 
ecological potential of a surface water body and the mitigation measures that 
defined the ecological potential. Assessments undertaken for the proposed 
development are based on mitigation measures defined in the 2015 RBMP. 
Information on WFD measures available from the Environment Agency website 
(accessed October 20182) has also been reviewed. The assessment considers 
whether a Project has the potential to prevent the implementation or impact the 
effectiveness of the defined measures. 

3.7 Article 4.7 derogation 

 Article 4.7 of the WFD allows derogation from the Directive [REF 30] but only 
where new modifications to the physical characteristics of a surface water body 
or alterations to the level of bodies of groundwater, or for deterioration from high 
to good status have occurred, and when the following four stringent tests have 
been met: 

 Test (a): All practicable steps are to be taken to mitigate the adverse impacts 
on the water body concerned. 

 Test (b): the reasons for modifications or alterations are specifically set out 
and explained in the RBMP. 

 Test (c)(1): There is an overriding public interest in the Proposed 
Development and/or Test (c)(2): its benefits outweigh the benefits of the 
WFD objectives (i.e. that the benefits of the project to human health, human 
safety or sustainable development outweigh the benefits of achieving the 
WFD objectives). 

 
2Environment Agency website, access October 2018 at http://environment.data.gov.uk/catchment-planning/  

http://environment.data.gov.uk/catchment-planning/
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 Test (d): The benefits of the project cannot be achieved by a significantly 
better environmental option (that are technically feasible and do not lead to 
disproportionate cost.  

 In addition, the Development must not permanently exclude or compromise 
achievement of the WFD objectives in other bodies of water within the same 
RBD and must be consistent with the implementation of other EU Directives 
(Article 4.8) as has also been implemented in England under national legislation. 
In applying Article 4.7, steps must also be taken to make sure that the new 
provisions guarantee at least the same level of protection as the existing 
requirements (Article 4.9). 

3.8 General approach and Scheme assumptions 

 The following provides a description of the scope of this assessment. The 
assessment is mainly qualitative and based on readily available data and 
information, including site surveys. It appraises the potential for non-compliance 
with the core WFD objectives of no deterioration or failure to improve, taking into 
account Protected Areas and adjacent water bodies.  

Desk Study and Walkover Surveys 

 A desk study has been undertaken to: 

 Review online aerial, historic and Ordnance Survey maps to review historical 
land uses, channel planform, notable morphological features and any 
changes to the channel. 

 Review WFD classifications, Environment Agency investigation reports, and 
any mitigation measures proposed to meet Good Ecological Potential. 

 Review background water quality and biological data from online sources 
and provided directly by the EA, as well as water quality data collected to 
inform the baseline for the Scheme. 

 Site walkovers have been undertaken to allow water receptors in the area to be 
assessed in terms of their character and morphology, and their connectivity to 
the Scheme to be considered in terms of the surrounding topography and 
adjacent receptors (e.g. nearby sites of ecological importance). The surveys 
have also highlighted existing modifications and pressures acting on 
watercourses and which may be ameliorated by enhancements delivered by the 
Scheme. 

 The desk study and site survey have informed the qualitative review of the 
Scheme and to identify Scheme components requiring assessment of WFD 
compliance, or where mitigation or further investigation and assessment will be 
required. 

Source-Pathway-Receptor Approach 

 The impact assessment is based on a source-pathway-receptor model. For 
an impact on the water environment to exist the following is required. 
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 An impact source (such as the release of polluting chemicals, particulate 
matter, or biological materials that cause harm or discomfort to humans or 
other living organisms, or the loss or damage to all or part of a water body). 

 A receptor that is sensitive to that impact (i.e. water bodies and the services 
they support); and  

 A pathway by which the two are linked.   

 The first stage in applying the Source-Pathway-Receptor model is to identify the 
causes or ‘sources’ of potential impact from a development. The sources have 
been identified through a review of the details of the Scheme, including the size 
and nature of the development, potential construction methodologies and 
timescales. The next step in the model is to undertake a review of the potential 
receptors, that is, the water environment receptors themselves that have the 
potential to be affected. Water bodies including their attributes have been 
identified through desk study and site surveys.  The last stage of the model is, 
therefore, to determine if there is a viable exposure pathway or a ‘mechanism’ 
linking the source to the receptor. This has been undertaken in the context of 
local conditions relative to water receptors within the study area, such as 
topography, geology, climatic conditions and the nature of the impact (e.g. the 
mobility of a liquid pollutant or the proximity to works that may physically impact a 
water body). 

 The assessment of the likely significant effects is qualitative, and considers both 
construction and operation phases, as well as cumulative effects with other 
developments. This assessment has considered the risk of pollution to surface 
water bodies directly and indirectly from construction activities. The risk of 
pollution from road runoff has also been considered such that appropriate 
measures (SuDS, proprietary treatment devices) could be incorporated into the 
design of the Scheme. 

Assessment of Highway Runoff and Spillage Risk 

 An assessment of the potential impacts of routine runoff on surface waters is 
required to determine whether there is an environmental risk and if pollution 
mitigation measures are needed in specific circumstances. The Highways 
England Water Risk Assessment Tool (HEWRAT) was originally developed for 
this purpose and the methodology behind it is derived from a collaborative 
research programme undertaken by the Highways England and the EA, which 
investigated the effects of routine road runoff on receiving waters and their 
ecology. An assessment of the potential impact of the Scheme to water 
resources from routine runoff has been undertaken following methodology 
outlined in LA 113 Road Drainage and the Water Environment (REF 1), which 
utilises the HEWRAT tool. This has included some targeted water quality 
sampling of watercourses, the results of which are described in Appendix 13.5 
of the Environmental Statement [TR010044/APP/6.3]. Overall, the assessment 
determined the need for treatment measures for future road runoff, with 
reference to best practice guidance contained in the DMRB’s CD 532 (REF 3) 
and CG 501 (REF 2). 
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 It is also important to assess the risk of a serious road traffic accident that could 
lead to a serious water pollution incident occurring, and for this HEWRAT was 
also used (REF 1). This method combines various risk factors, including the 
volume of traffic flows in a 24-hour period, the percentage of heavy goods 
vehicles, and the risk attributed to different types of road to determine the 
probability of an accident resulting in a serious pollution incident. The acceptable 
standard is measured as a return period with 1 in 100 years for non-sensitive 
water environments, increasing to 1 in 200 years for sensitive receptors (e.g. 
Sites of Special Scientific Interest (SSSIs)). The assessment determined the 
need for appropriate spillage containment measures.  

Ecological Surveys 

 Chapter 8, Biodiversity of the Environmental Statement [TR010044/APP/6.1] 
provides full details of the relevant ecological baseline. Chapter 8, Biodiversity 
of the Environmental Statement [TR010044/APP/6.1] is supported by a number 
of technical survey appendices, the most relevant to this WFD assessment being 
Appendix 8-4, Appendix 8-15, Appendix 8-17, and Appendix 8-18 of the 
Environmental Statement [TR010044/APP/6.3]. These ecological surveys and 
assessments have informed this WFD assessment. However, only summary 
ecological baseline information is provided in this appendix. 

Limitations and Assumptions 

 The assessment has been undertaken using available data and Scheme design 
details at the time of writing.  

 Water quality monitoring was undertaken on a quarterly basis for the River Great 
Ouse, Rockham Ditch, South Brook, Hen Brook, Fox Brook and Gallows Brook. 
Further background water quality was determined from the nearest Environment 
Agency monitoring station for which data is included on the Water Quality 
Archive website [REF 19]. This data is described in Section 4 Baseline 
Environment, and within Appendix 13.6 of the Environmental Statement 
[TR010044/APP/6.3]. Given the number of watercourses in the study area, it was 
not possible to monitor all, and so where required the nearest analogous stream 
was used to provide an indication of likely water quality. 

 A reasonable assumption has been made that all construction works would take 
place using best practice. This best practice, including implementation of a 
Construction Environmental Management Plan (CEMP) and Water Management 
Plan (WMP), is described in Section 13.8: Design, Mitigation and Enhancement 
Measures of Chapter 13, Road Drainage and the water environment of the 
Environmental Statement [TR010044/APP/6.1]. 

 The assessment has been based on the Scheme description detailed within 
Chapter 2, The Scheme, of the Environmental Statement [TR010044/APP/6.1], 
as summarised earlier, and has taken into account the lateral and vertical limits 
of deviation defined on the Works Plans in order to establish a realistic worst 
case assessment scenario.  
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 This scenario has identified and reported the effect that any lateral and vertical 
deviation would realistically give rise to. This has, for example, taken into account 
the potential for components of the Scheme to be brought into closer proximity to 
water receptors, and thereby potentially resulting in a different effect. 

 Notwithstanding any potential deviation, it is considered all water environment 
mitigation measures described in Section 13.8 of Chapter 13, Road drainage 
and the water environment of the Environmental Statement 
[TR010044/APP/6.1] would still be deliverable within the limits of deviation. 

 The assessment has been undertaken with reference to the baseline data, 
information and records pertaining to the water quality derived from desk-based 
sources. These were subsequently validated and enhanced through field surveys 
where land access was obtained from landowners. 

 The baseline data and records obtained are considered to be representative of 
the conditions that would exist at the point of commencement of Scheme 
construction. 

 Determination of Q95 low flows for HEWRAT analysis (i.e. the flow predicted to 
be exceeded 95% of the time) has been calculated by a desk-based exercise 
using catchment data and Wallingford Hydrosolutions Ltd LowFlows software. 
These are estimates of the Q95 flow and do not take account of the increasing 
proportional variability between the natural flow and the artificial influences, such 
as abstractions, discharges and storage changes as the river flow diminishes. 
However, this is the most robust data available to inform the assessment.   

 The channel dimension and gradients used in the HEWRAT assessments are 
based on estimations made during the site visit and have not been accurately 
measured in the field. The outcomes of the assessment are such that these field 
measurements are not considered necessary (as attenuation, treatment and 
spillage containment is being provided). 

 The expected treatment performance of different SuDS options is based on 
advice reported in the DMRB CG 501 [REF 2] and CD 532 [REF 3]. These are 
estimates and professional judgement has been used when deciding what 
percentage treatment a particular option may provide, taking into account the 
design of the SuDS feature and whether it is considered to be ‘optimum’ or ‘sub-
optimum’ for whatever reason. 

 It is assumed in the assessment that all SuDS and drainage networks would be 
fully maintained and managed as per standard guidance and practice. 
Requirements for maintenance and management of vegetated drainage systems 
are described in CD 532 [REF 3]. 

 The routine runoff and spillage risk water quality risk assessment is based on 
traffic data modelled for the Scheme. Assumptions would be used in this traffic 
modelling and these are not re-reported in this chapter. 

 The proposed drainage strategy is based upon assumptions, as described in 

Appendix 13.3 of the Environmental Statement  [TR010044/APP/6.3].   
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4 Baseline information 

4.1 Consultation 

 Detailed information about consultation can be found in Chapter 4, 
Environmental assessment methodology of the Environmental Statement 
[TR010044/APP/6.1]. However, a summary of the main points relevant to the 
WFD assessment raised during scoping and at PEI stages are included in Table 
4-1. 

Table 4-1 Summary of Consultee Comments and Responses 

Consultee Comment  Response 

Planning Inspectorate Scoping Response:  

WFD Groundwater Bodies: “The Scoping Report states 
that this matter should be scoped out of the ES as EA’s 
Catchment Data Explorer [REF 5] confirms that there are 
no WFD designated groundwater bodies within 1km. 
Paragraph 12.1.3 of the Scoping Report states that the 
search area for WFD waterbodies with potential 
hydrological connectivity is 2km. 

The Applicant’s Study Area should consider the potential 
effect of the Proposed Development on any WFD 
waterbodies with potential hydrological connectivity, 
regardless of an arbitrarily defined distance, and where 
significant effects are likely these should be assessed in 
the ES.” 

The nearest WFD 
groundwater body is over 
2km from any works relating 
to the Scheme. There is not 
considered to be a pathway 
by which this water body 
would be impacted by the 
Scheme. Implementation of 
standard mitigation 
measures to control site 
runoff and spillages during 
construction of the Scheme 
and implementation of an 
appropriate drainage 
strategy during operation of 
the Scheme would ensure 
that impacts to groundwater 
locally are negligible, and 
that there would be no 
propagation to the more 
distant WFD groundwater 
body. Therefore, 
assessment of impacts to 
WFD groundwater bodies 
are not included herein. 

Surface Water Drainage. “The Applicant should note the 
EA’s advice in relation to drainage system design. The 
Inspectorate considers that the drainage design should 
be sufficiently developed at the point of application to 
support a robust assessment of likely significant effects. 
The Applicant should make effort to discuss and agree 
the details of the drainage system with relevant 
consultees.” 

The Drainage Strategy for 
the Scheme is included in 
Appendix 13.3 of the 
Environmental Statement 
[TR010044/APP/6.3], and a 
full assessment of the 
suitability of the strategy 
provided within Chapter 13, 
Road drainage and the 
water environment of the 
ES [TR010044/APP/6.1] 
using Highways England’s 
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Consultee Comment  Response 

Water Risk Assessment 
Tool (HEWRAT). A 
summary of the results are 
also included in this WFD 
assessment. SuDS are to 
be used in the drainage 
designs in line with good 
practice presented in the 
DMRB [REF 2, REF 3] and 
the SuDS Manual 2nd eds 
(CIRIA, 2015)) [REF 16]. 
Mitigation has been 
provided should the 
assessment identify any 
significant risk to the water 
environment and to ensure 
compliance with 
environmental legislation, 
planning policy and 
standards.  Consultation has 
been undertaken with the 
EA, IDB and LLFA as the 
Scheme has been 
progressed. 

Environment Agency Scoping Response:  

Watercourse Connectivity: “Some of the smaller 
watercourse along the route may be shown on the Flood 
Map for Planning or surface water but connectivity to the 
wider catchment should not be assumed. We recommend 
walkovers of these smaller catchments to ground truth 
their route. 

From our previous experience on the planning of the 
existing A428 dualling from Caxton Gibbet to Cambridge, 
the route is on the divide between two watersheds. On 
walking the local area, at that time, a number of drainage 
ditches, that were ear marked for discharge for the runoff 
from the new balancing ponds were found to disappear 
(peter out) completely.” 

Discharge points have been 
ground-truthed to confirm 
suitability.  

If watercourses are 
ephemeral then these have 
also been considered as 
soakaways and the 
HEWRAT assessment of 
road runoff to groundwater 
applied, as outlined in 
LA113 Road Drainage and 
the Water Environment 
[REF 1]. 

Surface Water Drainage “The LLFA is responsible for 
approving the design of proposed drainage systems in 
new developments and redevelopments. 

On this subject, we would offer the advice outlined below: 

Infiltration Sustainable Drainage Systems (SuDS) such as 
soakaways, unsealed porous pavement systems or 
infiltration basins shall only be used where it can be 
demonstrated that they would not pose a risk to the water 
environment. 

SuDS would be constructed 
in line with good practice 
presented in the DMRB (e.g. 
LA113 Road Drainage and 
the Water Environment 
[REF 1], CG 501 Design of 
Highway Drainage Systems 
[REF 2], CD 532 Vegetated 
Treatment Systems) [REF 
3], the SuDS Manual (CIRIA 
C753, 2015) [REF 16], and 



A428 Black Cat to Caxton Gibbet improvements 
Environmental Statement – Appendix 13.1 Water Framework 
Directive Assessment 

 

 

 

Planning Inspectorate Scheme Ref: TR010044 
Application Document Ref: TR010044/APP/6.3 

32 

Consultee Comment  Response 

Infiltration SuDS have the potential to provide a pathway 
for pollutants and must not be constructed in 
contaminated ground. They would only be acceptable if a 
phased site investigation showed the presence of no 
significant contamination. 

Only clean water from roofs can be directly discharged to 
any soakaway or watercourse. Systems for the discharge 
of surface water from associated hard-standing, roads 
and impermeable vehicle parking areas shall incorporate 
appropriate pollution prevention measures and a suitable 
number of SuDS treatment train components appropriate 
to the environmental sensitivity of the receiving waters. 

The maximum acceptable depth for infiltration SuDS is 
2.0m below ground level, with a minimum of 1.2m 
clearance between the base of infiltration SuDS and peak 
seasonal groundwater levels. 

Deep bore and other deep soakaway systems are not 
appropriate in areas where groundwater constitutes a 
significant resource (that is where aquifer yield may 
support or already supports abstraction). 

SuDS should be constructed in line with good practice 
and guidance documents which include the SuDS Manual 
(CIRIA C753, 2015) and the Susdrain website. 

For further information on our requirements with regard to 
SuDS see our Groundwater protection position 
statements (2017), in particular Position Statements G1 
and G9 – G13 available at:  
https://www.gov.uk/government/publications/groundwater-
protection-position-statements.” 

the Susdrain website. The 
DMRB guidance is based on 
collaborative research and 
development between the 
Environment Agency and 
the then Highways Agency 
(now Highways England).   

Current sizing of all SuDs 
for the Scheme has not 
included infiltration or 
soakaways. 

Water Quality: “Where welfare facilities are installed and 
the general binding rules on sewage discharges cannot 
be met then there is a need to apply for a Water Activity 
Permit (formerly discharge consent) under the 
Environmental Permitting (England and Wales) 
Regulations 2016 [REF 26]. The Applicant should ensure 
they have the relevant permits before beginning to 
discharge. It can take up to 13 weeks for a permit to be 
determined.  

We want to be certain that runoff from the new roads is 
managed well to limit the risk of pollution either from 
spillages or accelerated runoff from hard surfaces which 
can cause erosion and collect sediment if not properly 
managed. Runoff from site compounds and tracks used 
during construction should be managed so that sediment 
is not allowed to pollute any nearby watercourses. The 
Operator should have a plan for how to deal with this.  

General Pollution Prevention - If vehicles are to be stored 
on site on areas of hardstanding or impermeable 

Permit requirements are 
outlined in the Consents and 
Agreements Positions 
Statement 
[TR010044/APP/3.3]. 

Mitigation for potential 
construction impacts are 
summarised in Chapter 13, 
Road drainage and the 
water environment of the 
ES [TR010044/APP/6.1] 
and this WFD Assessment, 
as well as in a First Iteration 
EMP [TR010044/APP/6.8].  

The risk from highway 
runoff/spillages on water 
quality, and the rate of 
discharge on erosion of 
receiving watercourses has 
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Consultee Comment  Response 

surfacing it is good practice to ensure that drainage is via 
an interceptor of appropriate size to protect against leaks 
and spills from vehicles. Likewise, vehicle wash areas 
should be made of impermeable surface and sealed 
drainage. We would hope to see confirmation of this.  

It would be beneficial for measures to be put in place so 
that we could isolate any polluting spills by pollution 
control valves at discharge points and utilising 
interceptors to remove oils.”       

been assessed in the ES 
and also considered within 
this WFD assessment.  

SuDS are to be used in the 
drainage designs in line with 
good practice presented in 
the DMRB (e.g. LA 113 
Road Drainage and the 
Water Environment [REF 1] 
and the SuDS Manual 2nd 
eds (CIRIA, 2015)) [REF 
16]. 

Central Bedfordshire Council Scoping Response:  

Water Environment: “We consider the scheme has 
significant potential to impact the water environment, 
including morphology and ecological quality. The scheme 
must adhere to the environmental objectives for water 
bodies within the route as set out in the Anglian River 
Basin Management Plan 2015 (Great Ouse Lower), 
including main and non-main rivers. We therefore expect 
a full assessment to be made of the potential impact on 
the water environment with regards to the factors set out 
in the RBMP, and a holistic approach to flood risk 
management which encompasses objectives for 
improving and enhancing the water environment to be 
delivered, through the use of landscape level blue green 
infrastructure and sustainable drainage principles. 9.5.7 
only considers the potential adverse impact of the 
scheme on the flood plain and not the water environment 
although WFD and RBMP objectives are briefly 
considered in the section 12.2, it is not clear how 
objectives to meet these are proposed as part of the 
drainage scheme and flood mitigation measures.” 

Impacts on the water 
environment have been fully 
assessed within Chapter 
13, Road drainage and the 
water environment of the 
ES [TR010044/APP/6.1] 
following the approach given 
in DMRB LA 113 [REF 1]. A 
separate WFD assessment 
is included herein. This 
includes assessment 
against WFD and RBMP 
objectives and mitigation 
measures for each water 
body. The assessment 
considers the potential for 
deterioration in objectives or 
prevention of future 
improvement. If this could 
not be prevented with 
mitigation measures it would 
be necessary for the 
Scheme to demonstrate that 
it meets the requirements of 
Article 4.7. 

Environment Agency PEI Report Response:  

Ecology/WFD. “In addition to the mitigation measures 
identified so far, the further biodiversity enhancements 
currently under development should include expanding 
and enhancing existing habitats and ecological features.  
Proposed new habitats created as part of the 
development should be located appropriately, linking with 
existing habitats and the wider countryside to optimise 
ecological benefits. 

Opportunities have been 
sought within the Order 
Limits to provide 
enhancement where 
possible. This is discussed 
herein where relevant. 

There remains a preference 
for clear span crossings. 
However, culverts have 
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Consultee Comment  Response 

The recommendation of using clear span crossings over 
watercourses is welcomed. This will avoid potential 
impacts associated with bridge abutments and culverts on 
watercourses and their associated ecology, which may 
affect WFD status. 

The impact upon biological, chemical and physico-
chemical and hydromorphology supporting elements 
should be assessed to determine no deterioration of 
single element and overall ecological status and 
achievement of Good Ecological Potential in 
Artificial/Heavily Modified Waterbodies (A/HMWB) and 
delivery of mitigation measures given in Anglian RBMP or 
Good Ecological Status in natural waterbodies. 

WFD legislation applies to all bodies of water including 
surface water and groundwater. All watercourses within 
the catchment are therefore included, not just the ‘main 
river’ waterbodies that have been given a WFD reference 
number. This includes ‘ordinary watercourses’ which are 
managed by Lead Local Flood Authorities (LLFA) and/or 
Internal Drainage Boards (IDBs) as defined under Water 
and Flood and Water Management Act 2010 [REF 7]. 
Under the WFD Regulations these authorities are obliged 
to have regard to the River Basin Management Plan 
(RBMP) when exercising their powers and duties. 
Whereas we have a duty to secure compliance with the 
WFD. It should also be noted that deterioration relates to 
overall water body status and single elemental change 
i.e. there should be no deterioration in any biological 
element such as fish from good to moderate status. 

Regard must be given to the delivery of mitigation 
measures not currently in place and where possible this 
should complement measures which delivers Biodiversity 
2020: A strategy for England’s wildlife and ecosystem 
services objective. 

Construction and Operational impacts should be 
assessed.  For the purposes of assessment, the 
temporary works are defined as those present within a 3 
month period after the construction phase. Beyond this 
point they become permanent.” 

been required for smaller 
watercourses. Where this is 
the case they have been 
sensitively designed to 
maintain ecological 
continuum and ensure that 
there is no deterioration 
against WFD objectives, as 
discussed herein. 

A WFD assessment is 
included herein. This 
assesses whether there is 
deterioration or prevention 
of improvement in any 
single WFD element and 
overall status/potential. It 
will also assess the impact 
of the Scheme against any 
mitigation measures for 
each water body. 

The WFD assessment 
considers all watercourses 
within the catchment of each 
classified WFD water body 
(see Figure 2).  

The potential for change 
against each relevant WFD 
element from the RBMP 
(REF 4) is considered (e.g. 
fish, invertebrates, 
phosphates, dissolved 
oxygen and so on).  

The WFD assessment 
assesses the potential for 
the Scheme to have impacts 
against all mitigation 
measures for waterbodies 
that have been provided by 
the EA. 

The WFD assessment 
considers both construction 
and operation impacts. 

 Two meetings (tel cons) were held with the Environment Agency to discuss the 

WFD assessment.  
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 The meeting of 15 June 2020 focused on an introduction to the Scheme, the 
water environment baseline, and proposed watercourse crossings. The following 
is a summary of the main points discussed: 

 The Environment Agency welcomed the proposal to maximise geomorphic 
and biodiversity benefits of any new ditches and stated that a wider ditch with 
a ledge for increased bank diversity is preferable over the trapezoidal 
engineered shape.  

 Avoidance of hard engineering options should be considered where possible 
and mitigation such as sunken inverts included in the design of culverts. 

 The Environment Agency would like to see information on the proposed 
cross sections of the culvert. However, for the majority of culverts this 
information will not be available until the detailed design stage post-DCO. 
The assessment will be based on reasonable worst-case parameters. 

 The Environment Agency clarified that they consider ‘temporary’ impacts to 
be those lasting up to three months past construction. The assessment 
should also consider direct and indirect impacts. 

 Cycle 2 WFD data (2015/2016) should be used and the WFDa only needs to 
assess against those items that have been assessed under that cycle. The 
current assessment also includes the latest chemical status data as these 
were updated in 2020.  

 The WFDa is assessed under each WFD waterbody catchments -rather than 
watercourse by watercourse.  Where possible the change and impact to 
channels should be quantified at the water body level. It was noted that all 
watercourses within the study area and that may be affected are all heavily 
modified water bodies. 

 The assessment must also consider the compatibility of the Scheme and 
proposed mitigation with the mitigation measures already identified for these 
water bodies.  

 A second meeting was held on the 19 January 2021 during which a summary of 
the final draft WFD assessment was presented and it was agreed that the 
approach to mitigation and future enhancements (based on defined principles 
and subject to a WFD Mitigation and Enhancement Strategy that would be 
secured in the First Iteration EMP [TR010044/APP/6.8]) was acceptable. The 
Environment Agency stated that it would be important that any future changes in 
the final length of culverts, and that mitigation measures already proposed by the 
Environment Agency for affected WFD water bodies, were taken into account by 
the WFD assessment.  

4.2 Study area 

 The Scheme is located to the south and east of St Neots. Broadly speaking, it 
stretches from Roxton at its southwestern extent to Caxton Gibbet at its north-
eastern extent. 



A428 Black Cat to Caxton Gibbet improvements 
Environmental Statement – Appendix 13.1 Water Framework 
Directive Assessment 

 

 

 

Planning Inspectorate Scheme Ref: TR010044 
Application Document Ref: TR010044/APP/6.3 

36 

 A Study Area of approximately 2 kilometres (1.2 miles) around the Scheme has 
been considered to define water bodies that could reasonably be affected. 
However, watercourse flow impacts could propagate downstream, so where 
relevant the proposed assessment has also considered a wider study area to 
ensure that all relevant attributes of water bodies have been taken into account. 
This is based on professional judgement of the extent to which significant effects 
may occur, which in this case is a few kilometres. As all watercourses other than 
Bourn Brook flow into the River Great Ouse, which extends beyond a further few 
kilometres from the most downstream confluence with a watercourse potentially 
affected by the Scheme, this watercourse is effectively the most downstream 
receptor that needs to be considered. Please refer to Figure 13.1 of the 
Environmental Statement [TR010044/APP/6.2]. 

Catchment Characteristics 

 Topographic data for the Study Area was obtained from Ordnance Survey (OS) 
mapping [REF 18]. Elevations within the Study Area are generally between 20 
and 60 m Above Ordnance Datum (AOD). The land is generally between 40 and 
60 m AOD at the eastern and western extents of the Study Area, falling to around 
20 to 30 m AOD in the central parts of the Study Area.  

 The Study Area generally comprises arable land to the west of Cambridge. There 
are some small areas of improved grassland and pockets of broadleaved 
woodland located throughout the Study Area, and urban land uses around St 
Neots, Eynesbury and Great Cambourne.  

 Rainfall data has been obtained from an automatic weather station at Bedford, 
available on the Met Office website [REF 20], which is the nearest available 
station to the Study Area. The area receives an average of just below 600 mm 
rainfall per year, with it raining more than 1 mm on an average of 111 days per 
year (Graph 4.1). The wettest period of the year is generally August to 
November, with February and March being the driest months on average.  

 

Graph 4.1: Bedford Weather Station, Rainfall and Days of Rainfall >1mm. 
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 The same Met Office weather station at Bedford reports that the Study Area 
generally gets around 50 days of frost (air) each year distributed evenly across 
December, January and February, with occasional days of frost in March, April, 
May, October and November. Using minimum air temperature as a general 
indicator of air temperatures, it is clear that the potential for de-icant use on roads 
would be most likely during November, December, January, February and March 
as indicated by Graph 4.2. 

Graph 
4.2: Bedford Weather Station Minimum Air Temperature 

4.3 Water features in the study area 

 Within this Study Area operational catchments potentially affected by the 
Scheme are principally the Great Ouse (Lower, The Cam Lower and Ivel). The 
relevant water bodies/ watercourses scoped into the assessment are as follows: 

Scoped In 

 Ouse (Roxton to Erith) River Great Ouse – WFD designated as ‘Ouse 
(Roxton to Earith)’ GB105033047921. The watercourse is designated from 
the confluence of the River Great Ouse and River Ivel near Roxton, to Earith 
where it becomes the Great Ouse transitional water body. The River Great 
Ouse would be crossed by the Scheme (at TL 16781 55351), via a 6-span 
viaduct, of which the main easternmost span is over the river itself, while the 
other spans are over the floodplain on the left bank. As such, it is scoped 
into the assessment. 
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 Abbotsley and Hen Brooks – WFD designated as ‘Abbotsley and Hen 
Brooks’ GB105033043240. The watercourse is designated from its source to 
the southwest of Great Gransden, where it is named Waresley Dean Brook, 
to its confluence with the River Great Ouse, where it is named Hen Brook. 
The watercourse becomes known as Abbotsley Brook downstream of the 
confluence with Little Brook, eventually becoming Hen Brook downstream of 
the crossing of Hall Lane. Hen Brook would be crossed by the Scheme (at 
TL 19949 58656), via a proposed culvert and underpass. As such, it is 
scoped into the assessment. 

 West Brook – WFD designated as ‘West Brook’ GB105033042730. The 
watercourse is designated from the confluence of two unnamed tributaries at 
Papworth St Agnes, to its confluence with the River Great Ouse to the north 
of Fenstanton. A headwater tributary of West Brook would be crossed by the 
Scheme via a Pillar Plantation Culvert and underpass, and so the WFD water 
body is in hydrological connectivity to the Scheme and is scoped into the 
assessment 

 Stone Brook – WFD designated as ‘Stone Brook’ GB105033038190. The 
watercourse is designated from its source, east of Sandy, to the River Great 
Ouse. This watercourse is within the Order Limits and would receive 
operational road runoff. As such, it is scoped into the assessment. 

 Begwary Brook – WFD designated as ‘Begwary Brook’ GB105033043230. 
The watercourse is designated from its source at Channels End to its 
confluence with the River Great Ouse. Begwary Brook would be crossed by 
the Scheme (at TL 16320 56511). As such, it is scoped into the 
assessment. 

 Wintringham Brook– an Ordinary Watercourse which flows generally in a 
westerly direction from its source located southeast of Croxton to its 
confluence with Fox Brook at St Neots. Wintringham Brook is a tributary of 
the Abbotsley and Hen Brooks water body GB105033043240. Wintringham 
Brook would be crossed by the Scheme (at TL 2049 5906), and so is 
scoped into the assessment. 

 Rockham Ditch – flows from its source west of Roxton to its confluence with 
the River Great Ouse. Rockham Ditch is a tributary of the Ouse (Roxton to 
Earith) (GB105033047921) water body. Rockham Ditch would be crossed 
twice by the Scheme (at TL 15346 55311 and TL 15996 54927). The 
crossings would be located at existing crossing locations. As such, it is 
scoped into the assessment. 

 South Brook – forms from the coalescence of various ditches between 
Roxton and Wilden. It flows towards the northeast to its confluence with the 
River Great Ouse. South Brook is a tributary of the Ouse (Roxton to Earith) 
(GB105033047921) water body. South Brook would be crossed by the 
Scheme twice (at TL 16202 55829 and TL 16291 55792), and so is scoped 
into the assessment. 
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 Fox Brook – flows from its source to the east of St Neots, to its confluence 
with the River Great Ouse. Fox Brook is a tributary of the Abbotsley and Hen 
Brooks water body GB105033043240. Fox Brook would be crossed by the 
Scheme (at TL22870 60254), and so is scoped into the assessment.  

 Gallow Brook – forms from the coalescence of various ditches north of 
Croxton. Its flows in a westerly direction to its confluence with the River Great 
Ouse. Gallow Brook is a tributary of the Ouse (Roxton to Earith) 
(GB105033047921) water body. Gallow Brook would be crossed by the 
Scheme twice (at TL 23716 60694 and TL 24361 60673), and so is scoped 
into the assessment. 

 Upstream unnamed tributaries of the waterbodies outlined above including 
numerous field drains and ditches – these are considered in the assessment 
in the context of the WFD catchments that they are situated within, and so 
are scoped into the assessment. 

 In addition to the above water bodies (in the Great Ouse Lower – Operational 
Catchment) there is one water body in the Cam Operational catchment 
potentially affected:  Cam - Bourn Brook – an Ordinary Watercourse and 
WFD designated as ‘Bourn Brook’ GB105033042690. It is designated from 
its source in Eltisley to its confluence with the River Cam. This water body 
would not be crossed by the Scheme but is located within 500 metres of the 
Order Limits and is downslope of the works and would receive some highway 
runoff from one outfall. As such, it is scoped into the assessment. 

Scoped Out 

 River Kym – WFD designated as ‘Kym’ GB105033043270. The watercourse 
is designated from the confluence of the River Kym and Pertenhall Brook to 
the east of Great Staughton, to its confluence with the River Great Ouse. 
This watercourse is upstream of any works and so is scoped out of further 
assessment.  

 Duloe Brook – WFD designated as ‘Duloe Brook’ GB105033043260. The 
watercourse is designated from the confluence with South Brook (not the 
same South Brook as that mentioned below), south of Hail Weston, to its 
confluence with the River Great Ouse. This watercourse is upstream of any 
works and so is scoped out of further assessment. 

 Colmworth Brook – WFD designated as ‘Colmworth Brook’ 
GB105033043220. It is designated from the southeast of Colmworth to its 
confluence with the River Great Ouse. This watercourse is upstream of any 
works and so is scoped out of further assessment. 

 River Ivel – a Main River and WFD designated as ‘Ivel (DS Langford to 
Roxton)’ GB105033038170. The watercourse is designated from the 
confluence of the River Ivel and River Hiz at Henlow, to its confluence with 
the River Great Ouse. This watercourse is upstream of any works and so is 
scoped out of further assessment. 
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 A site visit was undertaken on 29 November 2017 in overcast but dry conditions 
following several days without rain, meaning that the watercourses were at low 
flow conditions. The aim of the site walkover was to allow water receptors in the 
area to be assessed in terms of their character and morphology, and their 
connectivity to the Scheme to be considered in terms of the surrounding 
topography and receptors (e.g. nearby sites of ecological importance).  

 A further site visit was undertaken on 3 September 2019 in dry, sunny conditions 
following several days without rain. The aim of the site visit was as previous 
following amendments to the design and the inclusion of additional watercourses 
into the assessment.  

 Further descriptions of the water bodies are provided below for those that are 
scoped into the assessment, based on site observations and desk study. 

4.4 River Great Ouse (Roxton to Earith) water body 

WFD Classification and Proposed Mitigation Measures 

 The River Great Ouse in the study area is WFD classified as the Ouse (Roxton to 
Earith) (GB105033047921) water body of the Anglian RBMP, The current cycle 2 
WFD classification for this water body is summarised below using information 
taken from the EA’s Catchment Data Explorer3 [REF 5] and information provided 
by the Environment Agency directly. 

 The connecting water body downstream is the Great Ouse transitional water 
body, which is approximately 6 kilometres (3.7 miles) downstream of the point at 
which West Brook flows into the River Great Ouse (the West Brook being the 
eastern most tributary of the River Great Ouse that is potentially affected by the 
Scheme. If the length of West Brook or other tributaries are taken into account, or 
the point at which the River Great Ouse is to be crossed itself, the distance 
between the Great Ouse transitional water body and the point of any impact is 
much greater.   

 The Ouse (Roxton to Earith) water body is 49.30 kilometre (30 miles) in length 
with a catchment area of 162.89km2 and is designated as a heavily modified 
water body. It was classified as being at Moderate Ecological Potential under the 
2016 Cycle 2 classification, due to not all mitigation measures having been 
implemented and phosphate (Moderate). Fish and invertebrates were at Good 
Status, whilst the hydrological regime supports Good Status. It had a chemical 
status of Good in the 2015 RBMP.  

 
3 http://environment.data.gov.uk/catchment-planning/WaterBody/GB105033047921  
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 Within RBMP Cycle 2, the monitoring and assessment of Chemical Status in 
surface water bodies has changed to include 2019 data. This is based on new 
priority substances and stricter standards than had been applied previously and 
that were used for the 2015 RBMP classifications. The Environment Agency now 
measures the presence of more persistent chemical substances in waterways 
that are considered to more accurately assess the environment and represent 
chemical habitat quality. The introduction of these standards has meant that no 
surface water bodies within the potential zone of influence of the Scheme now 
meet the criteria for achieving ‘Good’ Chemical Status, and the chemical status 
of these water bodies appears to have dropped from ‘Good’ in 2015 to ‘Fail’ in 
2019. This is due to failing on the newly introduced substances and does not 
necessarily mean that water quality has deteriorated. 

 The Ouse (Roxton to Earith) water body is also protected under the Nitrates 
Directive [REF 29] and Urban Wastewater Treatment Directive [REF 34] and is in 
a Drinking Water Protected Area (UKGB105033047921). It is also a navigable 
waterway with water levels being maintained to permit access. 

 Reasons for the Ouse (Roxton to Earith) not achieving good status include: 

a. Physical modifications for recreation and flood protection impacting 
mitigation measures assessment. 

b. Point source pollution from continuous sewage discharge and diffuse source 
pollution from poor nutrient management and poor livestock management 
impacting phosphate. 

 Information on proposed mitigation measures to improve the status of the water 
body was requested from the EA. Mitigation measures for this water body are as 
follows: 

a. Preserve or restore habitats. 

b. In-channel morphological diversity. 

c. Floodplain connectivity. 

d. Fish passes. 

e. Invasive species techniques. 

f. Sediment management strategy. 

g. Maintenance – minimise habitat impacts. 

h. Align and attenuate flow 

i. Invasive species techniques. 

 Based on information provided by the Environment Agency in May 2019, none of 
these mitigation measures are currently in place. The Ouse (Roxton to Earith) 
water body has an objective of Moderate Ecological Potential by 2015, meaning 
that there should be no deterioration from current conditions. The objective is not 
higher due to unfavourable balance of costs and benefits and disproportionate 
burdens to implement some of the identified mitigation measures. 
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 In addition to the water body specific mitigation measures, the Anglian RBMP 
outlines priority river basin management issues to be tackled within the Upper 
and Bedford Ouse catchment. The priority issues are tackling the negative issues 
on habitats and ecological diversity caused by: 

a. The physical modification of watercourses. 

b. Invasive non-native plant and animal species (INNS). 

c. Pollution (diffuse and point source).  

Associated Watercourses of the Ouse (Roxton to Earith) 

 There are numerous tributaries of the Ouse (Roxton to Earith) that could be 
affected by the Scheme. These watercourses are not classified under the Anglian 
RBMP as individual water bodies and are therefore considered part of the Ouse 
(Roxton to Earith) water body. This means that impacts and opportunities 
associated with the Scheme could contribute to cumulative effects to the Ouse 
(Roxton to Earith). These water bodies are shown on Figures 1 and 2 and 
include from upstream to downstream: 

a. Rookham Ditch. 

b. South Brook. 

c. Gallow Brook. 

d. Other Drains and Ditches. 

The River Great Ouse 

Hydromorphology  

 The River Great Ouse within the Order Limits is a large, lowland and passively 
meandering single thread watercourse that is also used for navigation by small 
boats (Photo 1 and Photo 2). It is around 20 metres wide at the proposed 
crossing location, with a quarry site to the west and fallow fields to the east. The 
east bank is noticeably higher than the west bank in terms of elevation. The 
water column was very turbid during both site visits, carrying a high abundance 
of fine sediment. Flow was very laminar in appearance with the river’s flow 
regime appearing similar to that of a canal. There were some patches of floating 
and emergent macrophytic vegetation, and the invasive species Himalayan 
balsam was observed in the riparian zone. A vegetated berm was observed 
along the right bank, with evidence of cattle poaching at this location as well as 
further upstream along the riverbanks. 
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Photo 1 View upstream on River Great Ouse (left) and Photo 2 adjacent to 
crossing location (right) 

Water Quality  

 To understand the baseline water quality of the watercourses that may be directly 
impacted by the Scheme, a programme of water quality monitoring was 
undertaken, and the results are presented in Appendix 13.5 of the 
Environmental Statement [TR010044/APP/6.3]. The Ouse (Roxton to Earith) was 
monitored quarterly at NGR TL 16182 54348, with samples collected on 14 
September 2017, 17 January 2018, 25 April 2018 and 2 August 2018. 

 Based on the quarterly monitored data, the Ouse (Roxton to Earith) had pH 
ranging from neutral to very slightly alkaline (7.43-8.06). The water was well 
oxygenated with a mean of 85% dissolved oxygen saturation. Conductivity was 
generally moderate, with the range being from 695-995 µs/cm. Total suspended 
solids for all monitored samples were below the 25 mg/l considered to be 
required to maintain healthy aquatic ecosystems. 

 Common indicators of sanitary pollutants include ammonia, nitrate, biochemical 
oxygen demand (BOD), and chemical oxygen demand (COD). Ammonia 
concentration was below the WFD Environmental Quality Standard (EQS) for 
Good status (0.6 mg/l), while nitrate was very high with a maximum of 47.7 mg/l, 
just below the 50 mg/l EQS threshold of the Water Supply (Water Quality) 
Regulations 2016. The likely use of agricultural fertiliseron the surrounding fields 
as well as sewage discharges are likely to drive the high nitrate values. BOD was 
below the limits of detection for all samples, while COD varies between 12 and 
17 mg/l. Orthophosphate concentrations varied between 0.2 and 0.6 mg/l, while 
Total Phosphorus varied from 0.24 to 0.65 mg/l. 

 Metals were generally below the WFD and Water Supply (Water Quality) 
Regulations 2016 EQS, although there were occasionally high values which 
surpassed the EQS. Notably copper concentration was 7.1 µg/l in September 
2017 and lead concentration was 1.6 µg/l in August 2018. Elevated metals may 
be derived from road runoff and other industrial discharges to the river.  

 All measured polycyclic aromatic hydrocarbons (PAHs), total petroleum 
hydrocarbons (TPHs) and organic compounds were below the limits of detection 
for all samples. 
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 The Ouse (Roxton to Earith) water body is also failing to meet Good chemical 
status due to the priority hazardous substances Polybrominated diphenyl ethers 
(PBDE) and Perfluorooctane sulphonate (PFOS).  

Aquatic Ecology  

Fish 

 Fish survey data was available from the UK Government website [https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31998L0015] for the Ouse 
(Roxton to Earith) at Eynesbury (TL 18092 59686) in August 2015. The survey 
location was approximately 1.4 kilometre (0.8 miles) downstream of the Scheme. 
The survey identified eight species, specifically 307 roach (Rutilus rutilus), 132 
bleak (Alburnus alburnus), 86 dace (Leuciscus leuciscus), 37 silver bream 
(Abramis bjoerkna), seven perch (Perca fluviatillis), five common bream (Abramis 
brama), two gudgeon (Gobio gobio) and one ruffe (Gymnocephalus cernuus).  

Macroinvertebrates 

 Macroinvertebrate data was provided by the Environment Agency for the Ouse 
(Roxton to Earith) at Eaton Socon Mill, west of Eynesbury (TL 17571 58529). The 
invertebrate data includes Average Score Per Taxa (ASPT) and Biological 
Monitoring Working Party (BMWP) scores, which together can be used to 
evaluate sensitivity of macroinvertebrate communities to pollution (mainly organic 
pollution and nutrient enrichment). The BMWP scores reflect the sensitivity of 
macroinvertebrates to oxygen depletion, with scores below 10 suggesting that 
the watercourse is heavily polluted, and BMWP scores above 100 indicating 
water that is unpolluted. 

 The most recent sample from the Ouse (Roxton to Earith) taken in May 2019 had 
an ASPT value of 4.62 (out of a range of 0 to 10) and a BMWP score of 97, 
suggesting moderate pollution levels. 

 No macrophyte survey data was provided by the Environment Agency for the 
Ouse (Roxton to Earith). 

Water Resources  

 The Environment Agency provided data on surface and groundwater 
abstractions, discharge consents and pollution incidents in the Study Area. 
These are all tabulated within Appendix C: Water Resources Tables. Of 
relevance to this water body, there are numerous surface water abstractions from 
the Ouse (Roxton to Earith). These include water abstracted for the energy 
production process (e.g. evaporative cooling) and numerous abstractions for 
agricultural spray irrigation.  

 There are also numerous consented discharges either to the main Ouse (Roxton 
to Earith) or its tributaries in the Study Area. This includes wastewater treatment 
discharges from Little Barford Power Station, Roxton Sewage Treatment Works 
(STW), Roxton Pumping Station, Little Barford STW, Barford Road Pumping 
Station, St Neots Market Square CSO, Huntington Street Pumping Station and 
Chawston STW.   
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 Several pollution incidents have been recorded since 2013 that have affected the 
River Great Ouse or its tributaries. These have included control measure failures 
for inorganic chemicals, sewage treatment plant failures and overflows, 
unauthorised disposal of specific waste materials and algal incidents. All 
incidents have been classified as Category 3 (minor). 

 Refer to Appendix 13.6 of the Environmental Statement [TR010044/APP/6.3] for 
further details on abstractions, discharge consents and pollution incidents, and 
Figures 1 and 2 showing their locations.  

Rockham Ditch 

Hydromorphology 

 Rockham Ditch rises east of Roxton at (TL 13412 53847) and flows in a generally 
northeast direction to the north of Roxton before flowing east to meet the River 
Great Ouse at TL 16334 54885. It has an approximate length of 4 kilometres (2.4 
miles).  

 Rockham Ditch was observed downstream of its culverted crossing of the 
Bedford Road (Photo 3 and Photo 4). At this location, the watercourse was 
approximately 1 metre and incised with steep banks rising 2-3 metres in height to 
the surrounding fields, resulting in poor floodplain connectivity. The watercourse 
is artificially straight. There was a small amount of gravel (2-3cm diameter) and 
some accumulations of fine sediment seen during the various site walkovers and 
sampling visits. The ditch was largely overgrown with vegetation including 
brambles and nettles. The channel was much larger upstream of the culvert, 
being around 3 metres wide and 20cm deep. This suggests that flow is being 
impeded by the culvert leading to pooling upstream.  

 Rockham Ditch was also visited between the large culvert beneath the A1 on the 
periphery of the Black Cat Quarry and its confluence with the Great Ouse 
(around 500 metres downstream of the large culvert) on the initial walkover in 
2017. The A1 culvert was a circular, concrete culvert of around 1.5 metres 
diameter. There was very little distinguishable flow through the culvert at the time 
of the visit and it was full of fine sediment, with a significant amount of emergent 
macrophyte vegetation growing in the channel immediately downstream.  
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Photo 3 and 4 Rockham Ditch adjacent to Roxton Garden Centre (left) and at 
the A1 road crossing (right).  

Water Quality  

 Results of baseline water quality monitoring are provided in Appendix 13.5 of 
the Environmental Statement [TR010044/APP/6.3]. Rockham Ditch was 
monitored quarterly at NGR TL 15524 55049, with samples collected on 14 
September 2017, 17 January 2018, 25 April 2018 and 2 August 2018. 

 Based on the quarterly monitored data, Rockham Ditch is circumneutral (mean 
pH 7.57), with generally moderate conductivity peaking at 1161µS/cm. TSS 
concentrations were generally below the 25 mg/l considered to be required to 
maintain healthy aquatic ecosystems, with the exception of the August 2018 
sample which was 95mg/l. Dissolved oxygen was variable, with a low of 62% 
saturation in August 2018 and a high of 90% saturation in April 2018. 

 Ammonia concentration was low for all samples and below the WFD 
Environmental Quality Standards (EQS) threshold for Good status (0.6 mg/l). 
Nitrate was very high surpassing the 50 mg/l EQS threshold that is given in the 
Water Supply (Water Quality) Regulations 2016 in both January and August 
2018. BOD was generally low (<1 mg/l), but with a noticeably elevated value in 
August 2018 (6 mg/l), which would fall within the Moderate WFD range under the 
WFD (Standards and Classification) Directions (England and Wales) 2015 [REF 
23]. The highest COD value of all sampled watercourses was also recorded at 
Rockham Ditch (159 mg/l in August 2018), with all other samples falling below 17 
mg/l.    

 Orthophosphate concentrations varied between 0.03 and 0.06 mg/l, whilst total 
phosphorus ranged between 0.0507 mg/l and 0.2260 mg/l. Nitrite concentration 
values were below 0.5 mg/l in all cases. 
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 Metals were generally below EQS (based on WFD or Water Supply (Water 
Quality) Regulations 2016), although lead, chromium, copper, zinc, mercury and 
iron all surpassed EQS on at least one occasion during the monitoring. This 
watercourse appears to be the worst affected by road runoff inputs in comparison 
to all others monitored, and this was unsurprising given drainage outfalls from the 
A421 shortly upstream of the monitoring point, plus the limited potential for 
dilution and dispersal.  

 All measured polycyclic aromatic hydrocarbons (PAHs), total petroleum 
hydrocarbons (TPHs) and organic compounds were below the limits of detection, 
with the exception of fluoranthene in the August 2018 sample, which surpassed 
the WFD EQS. This is a pollutant found in many combustion products and given 
the proximity to the A421 it is expected that this pollutant was transported to the 
watercourse through the road drainage system having been derived from 
automobiles. All other samples from Rockham Ditch were within the EQS and the 
limits of detection for the laboratory. 

Aquatic Ecology 

 Aquatic ecology surveys have not been undertaken for Rockham ditch on the 
basis that the existing culvert means the Scheme would have minimal impact on 
ecological continuity.  

South Brook 

Hydromorphology 

 South Brook forms from the coalescence of various ditches close to Lady Wood, 
between the villages of Roxton and Wilden (TL 12640 54759). It flows towards 
the northeast and discharges into the River Great Ouse to the east of Chawston 
at TL 16915 55774. It has an approximate length of 5.09 kilometres (3.1 miles). 
The watercourse is crossed by the Scheme at TL 16202 55829 and TL 16291 
55792. 

 South Brook was visited at a location adjacent to the existing A1 crossing 
(Photos 5 and 6). It flows beneath the A1 through a box culvert of approximately 
50 metres length and 3 metres width. Immediately downstream of this culvert the 
open watercourse is 5-6 metres was judged to be wide but narrowing to 4 metres 
width soon after. It has a length of solid concrete bed at this location, is artificially 
straightened, shows evidence of dredging and has steep banks of up to 2 metres 
to the adjacent land. There is a significant amount of emergent macrophyte 
vegetation. There are road outfalls entering the stream here from the A1. There 
was a small amount of gravel visible on the bed at the time of survey, and little 
fine sediment. Around 100 metres downstream of the A1 culvert the channel 
narrows to 2.5-3 metres in width. It is overwide but with narrower reaches leading 
to some patches of faster flow, with flow otherwise generally being extremely 
slow. During the 2019 site visit, South Brook was also observed at the existing 
Roxton Road crossing (Figure 4.4), where it is currently culverted. At this 
location, there was approximately 3-5cm depth of slowly flowing water in the 
channel. Upstream, the banks were found to be steep and approximately 2 
metres high and heavily vegetated. The channel was approximately 1 metre wide 
and also appeared to be heavily vegetated.  
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Downstream, the banks were much shallower, and were more sparsely 
vegetated. There was considerable tree cover downstream, causing shading. 
Gravels were present (2-3cm), scattered across the bed, as well as some fine 
sediment. 

  

Photo 5 and 6 South Brook, left - downstream of existing A1 crossing and 
right, upstream of the A1 crossing.  

Water Quality  

 Results of baseline water quality monitoring are provided in full in Appendix 13.5 
of the Environmental Statement [TR010044/APP/6.3]. South Brook was 
monitored quarterly at TL 16268 55803, with samples collected on 14 September 
2017, 17 January 2018, 25 April 2018 and 2 August 2018. 

 Based on the quarterly monitored data, South Brook is circumneutral (mean pH 
7.71), with generally moderate conductivity peaking at 944µS/cm. TSS 
concentrations were always below 25mg/l, considered to be required to maintain 
healthy aquatic ecosystems. Dissolved oxygen was variable, with a low of 72% 
saturation in August 2018 and a high of 109% saturation in April 2018. 

 In terms of sanitary pollutants, ammonia concentration was well below the WFD 
Environmental Quality Standard (EQS) for Good status (0.6mg/l), BOD had a 
high of 3 mg/l in August 2018, while COD had a high of 24mg/l in September 
2017. Nitrate was very high with a maximum of 88.7mg/l in January 2018, 
significantly over the 50mg/l EQS threshold of the Water Supply (Water Quality) 
Regulations 2016. Agricultural fertiliser use on the adjacent fields as well as 
sanitary pollutants are likely to drive the high nitrate values. Orthophosphate 
concentrations were also somewhat raised in September 2017, with 0.65mg/l. 
Total Phosphorus varied from 0.69mg/l (April 2018) to 2.36mg/l (September 
2017). Total cyanide surpassed the WFD EQS of 0.001 mg/l in April 2018 and 
can often be associated with de-icing salts. 
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 Metals were generally below the WFD and Water Supply (Water Quality) 
Regulations 2016 EQS, with the exception of chromium which surpassed the 
WFD standard with 4µg/l in August 2018. Metal concentrations were surprisingly 
low given adjacent outfalls from the A1. This suggests a considerable degree of 
dispersion potential in this watercourse. 

 All measured polycyclic aromatic hydrocarbons (PAHs), total petroleum 
hydrocarbons (TPHs) and organic compounds were below the limits of detection 
for all sampling visits.  

Aquatic Ecology 

 Aquatic ecology surveys have not been undertaken on the basis that the existing 
culvert means the Scheme will have minimal impact on ecological continuity. 

 Surveys have shown otter to be present on South Brook. For further details, 
please refer to the Chapter 8, Biodiversity of the Environmental Statement 
[TR010044/APP/6.1]. 

Gallow Brook 

Hydromorphology 

 Gallow Brook forms from the coalescence of several ditches to the north of 
Croxton (TL 25499 60457). It flows in a generally westerly direction towards Little 
Paxton to finally discharge into the River Great Ouse at TL 19504 62323. Gallow 
Brook is approximately 7.5 kilometre (4.6 miles) long. There are two proposed 
crossings of Gallow Brook at TL 23716 60694 and TL 24361 60673. 

 Gallow Brook was observed at the crossing of Toseland Road (Photo 7 and 
Photo 8), where it flows beneath the road through a 0.5 metre pipe culvert. 
There is a downstream pool round 5 metres wide, which then narrows to what is 
essentially a field drain of around 1 metre in width as it runs through arable land. 
The bed is covered with fine sediment. The stream is overgrown and only a small 
trickle of flow was coming through the culvert during the majority of site visits, 
while it was dry in August 2018. A road outfall enters the brook through a 0.5 
metre pipe downstream of the culvert and a large amount of sediment has 
accumulated beneath the outfall. The watercourse is ponded in places due to 
dams created by woody debris, restricting flow when the prevailing conditions are 
dry. There was poor connectivity to the adjacent fields with banks rising 1.5-2 
metres from the watercourse. 
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Photo 7 and 8 Gallow Brook at the Toseland Road crossing 

Water Quality  

 Results of baseline water quality monitoring are provided in full in Appendix 13.5 
of the Environmental Statement [TR010044/APP/6.3]. Gallow Brook was 
monitored quarterly at TL 24499 60706, with sample visits on 17 January 2018, 
25 April 2018 and 2 August 2018. The latter visit was during a summer 
heatwave, and the channel was completely dry, and is ephemeral in nature at 
this point. 

 Based on the available data, Gallow Brook is circumneutral (mean pH 7.6), with 
mean conductivity of 966µS/cm. TSS concentrations was below the limits of 
detection. This point was well oxygenated when flowing, with a minimum of 85% 
saturation having been recorded in January 2018. 

 Sanitary pollutants were generally low in concentration, unsurprisingly, given the 
relative proximity to the source of the watercourse. However, the highest nitrate 
value from across all watercourses monitored was found here with 134 mg/l in 
January 2018. This is likely to be derived from agricultural pollutants, with this 
stream offering limited potential for dilution and dispersal. Somewhat surprisingly, 
orthophosphate was below the limits of detection for both samples.  

 Metals were below EQS (based on WFD or Water Supply (Water Quality) 
Regulations 2016) for both samples for this watercourse. All measured polycyclic 
aromatic hydrocarbons (PAHs), total petroleum hydrocarbons (TPHs) and 
organic compounds were below the limits of detection. 

Aquatic Ecology 

 Aquatic ecology surveys have not been undertaken on the basis that the 
watercourse is ephemeral and too dry to sustain aquatic ecology. 
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Other Drains and Ditches 

 There are a number of other minor drains and ditches (ordinary watercourses) 
which discharge to the various watercourses described above, and ultimately to 
the River Great Ouse. Other than the larger watercourses and waterbodies 
described above, these remaining features are not known to have any particular 
biodiversity, social or economic value (see Figures 1 and 2).  

Summary of the Ouse (Roxton to Earith) water body  

 In summary, the Ouse (Roxton to Earith) through the Study Area is a large, 
lowland, passively meandering single thread water body. Under the WFD, it is at 
Moderate Ecological Potential driven by Moderate phosphate status. It has a 
target of remaining at Moderate Ecological Potential. Known water body 
pressures include physical modifications for recreation and flood protection, and 
pollution from continuous sewage discharge and agricultural practises. There are 
numerous surface water abstractions from the watercourse for agricultural and 
power generation usages.  

 There are significant tributary water courses within the water body catchment 
which are also within the Study Area but not designated in their own right, 
including Rockham Ditch, South Brook and Gallow Brook. These are generally 
highly modified for drainage of surrounding agricultural land and have low habitat 
quality, with incised banks, excess fine sediments, and are often heavily 
vegetated indicating eutrophication. Water quality data suggests these streams 
are generally under pressure from agricultural pollutants (e.g. nitrates) and road 
runoff pollutants (e.g. dissolved metals).  

4.5 Abbotsley and Hen Brooks water body 

WFD Classification and Proposed Mitigation Measures 

 Hen Brook is part of the ‘Abbotsley and Hen Brooks’ water body. Its source is 
east of Waresley (TL 26435 53975) and it flows in a westerly direction to the 
connecting downstream water body of the Ouse (Roxton to Earith) in St Neots at 
(TL 18147 60088). Hen Brook is 12.9 kilometre (8 miles long and has a 
catchment area of 58.05km2 and is designated as a heavily modified water body. 
It would be crossed by the Scheme at TL 19949 58656.  

 The water body was classified as being at Moderate Ecological Potential under 
the 2015 Cycle 2 classification, mainly due to mitigation measures assessment 
being at Moderate or less and invertebrates being at Moderate status. Dissolved 
oxygen and phosphates are at Poor status, while the hydrological regime is at 
High status. It had a chemical status of Good in the 2015 RBMP.  
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 Within RBMP Cycle 2, the monitoring and assessment of Chemical Status in 
surface water bodies has changed to include 2019 data. This is based on new 
priority substances and stricter standards than had been applied previously and 
that were used for the 2015 RBMP classifications. The Environment Agency now 
measures the presence of more persistent chemical substances in waterways 
that are considered to more accurately assess the environment and represent 
chemical habitat quality. The introduction of these standards has meant that no 
surface water bodies within the potential zone of influence of the Scheme now 
meet the criteria for achieving ‘Good’ Chemical Status, and the chemical status 
of these water bodies appears to have dropped from ‘Good’ in 2015 to ‘Fail’ in 
2019. This is due to failing on the newly introduced substances and does not 
necessarily mean that water quality has deteriorated. 

 Hen Brook has an objective of Moderate Status by 2015, meaning that there 
should be no deterioration from current status. A higher objective has not been 
assigned due to disproportionate burdens, no technical solutions being available 
and background condition. Other classifications have a more stringent objective, 
with Mitigation Measures Assessment and Support elements (Surface Water) 
having an objective of Good by 2027. The water body is protected under the 
Nitrates Directive [REF 29]. 

 Reasons for not achieving good status affecting Abbotsley and Hen Brooks are: 

 Physical modifications for flood protection (impacting mitigation measures 
assessment, invertebrates and dissolved oxygen), land drainage and 
urbanisation (impacting mitigation measures assessment and invertebrates). 

 Point source pollution from continuous sewage discharge impacting 
invertebrates, dissolved oxygen and phosphate. 

 Diffuse source pollution from poor nutrient management impacting 
invertebrates, dissolved oxygen and phosphate. 

 Flows from land drainage impacting dissolved oxygen. 

 Drought impacting dissolved oxygen. 

 Information on proposed mitigation measures to improve the status of the 
watercourse was requested from the EA. Mitigation measures for this water body 
are as follows: 

 In-channel morphological diversity. 

 Enhance ecology. 

 Invasive species techniques. 

 Sediment management strategy. 

 Based on information provided by the Environment Agency in May 2019, none of 
these mitigation measures are currently in place.  
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Associated Watercourses of the Abbotsley and Hen Brooks 

 There are numerous tributaries of the Abbotsley and Hen Brooks that could be 
affected by the Scheme. These watercourses are not classified under the Anglian 
RBMP as individual water bodies and are therefore considered part of the 
Abbotsley and Hen Brooks water body. This means that impacts and 
opportunities associated with the Scheme could contribute to cumulative effects 
to the Abbotsley and Hen Brooks. These water bodies are shown on Figures 1 
and 2 and include:  

 Hen Brook. 

 Fox Brook. 

 Wintringham Brook. 

 Other Drains and Ditches. 

Hen Brook 

Hydromorphology  

 Hen Brook was visited at the existing A428 crossing (Photo 9 and Photo 10) 
and at the proposed crossing location which is to the east of the existing 
crossing. Here the channel was observed to be 2 metres wide and 25cm deep 
during low flow conditions in 2017. The bed was predominantly covered with fine 
sediment with some very fine gravel in patches. The channel had steep banks of 
around 2-3 metres up to the adjacent arable fields, giving poor connectivity to the 
floodplain. Flow is impeded in several places to create ponding. There are some 
submerged macrophytes and a surface scum indicative of organics. The crossing 
beneath the A428 is a box culvert of around 5 metres width. Flow backs up 
above the culvert creating a ponded area. Downstream of the culvert an 
abundance of emergent reed vegetation was found, filtering out fine sediment to 
some degree. The channel was observed to narrow back to around 2 metres 
wide and flow increased in this narrower length. During the site visit in 2019, 
there was little/ no visible flow downstream of the culvert. Himalayan Balsam was 
seen to be present on the banks. 

   

Photo 9 and 10 Hen Brook upstream of existing A428 culvert 
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 Water quality samples have been collected from Hen Brook close to the 
proposed crossing point at TL 20075 58553. Samples were collected on 17 
January 2018, 25 April 2018 and 2 August 2018 (see Appendix 13.5 of the 
Environmental Statement [TR010044/APP/6.3] for full results). 

 Hen Brook is circumneutral, with the pH range of 7.68-7.96. Conductivity was 
generally moderate (mean average 1,024µs/cm) but peaked at 1,279µs/cm in 
August 2018, which was the highest value of all of the watercourses surveyed for 
the Scheme. Total suspended solids were below the 25 mg/l that required to 
maintain healthy aquatic ecosystems. Dissolved oxygen was variable, with a low 
of 68% saturation in August 2018 and a high of 117% saturation in April 2018. 

 In terms of sanitary pollutants, ammonia concentration was well below the WFD 
Environmental Quality Standard (EQS) for Good status (0.6 mg/l), BOD did not 
rise above the limits of detection, whilst COD had an average of 16 mg/l. Nitrate 
was very high with a maximum of 106.5 mg/l in April 2018, over double the 50 
mg/l EQS threshold of the Water Supply (Water Quality) Regulations 2016. 
Agricultural fertiliser usage on the adjacent fields as well is likely to drive the high 
nitrate values. Orthophosphate concentrations were also high, peaking at 2.46 
mg/l in August 2018. Total Phosphorus varied from 0.1219 mg/l (January 2018) 
to 2.363 mg/l (August 2018). 

 Metals were generally below the WFD and Water Supply (Water Quality) 
Regulations 2016 EQS, although iron concentrations surpassed the WFD 
standard with 1.8 µg/l in August 2018. It is likely that metal concentrations rise 
further east along the watercourse as it flows through St Neots and receives road 
runoff and other urban pollutants.   

 All measured polycyclic aromatic hydrocarbons (PAHs), total petroleum 
hydrocarbons (TPHs) and organic compounds were below the limits of detection 
for all sampling visits.  

Aquatic Ecology  

Fish 

 Fish survey data was available from the UK Government website [REF 21] for 
Hen Brook at Duck Lane in St Neots (TL 18576 59970), collected in April 2011. 
The Hen Brook survey location is approximately 1.9 kilometre (1.1 miles) 
downstream of the proposed crossing. The survey was overwhelmingly 
dominated by roach. Chub (Leuciscus cephalus), bleak, dace, gudgeon, perch, 
pike (Esox Lucius), rudd (Scardinius erythrophthalmus), silver bream, common 
bream and tench (Tinca tinca) were also present in lower numbers. 
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Macroinvertebrates 

 Macroinvertebrate data was provided by the Environment Agency for Hen Brook 
at Cromwell Road, Eynesbury (TL 18951 59402). Hen Brook was also most 
recently surveyed in October 2018, with an ASPT score of 4.12 and BMWP score 
of 70 being recorded, with a previous survey in May 2018 having an ASPT score 
of 4.88 and BMWP of 78. This indicates more significant levels of pollution than 
that in the downstream River Great Ouse. 

Macrophytes 

 Macrophyte survey data was provided by the Environment Agency for Hen Brook 
at Cromwell Road, Eynsbury (TL 18951 59402). Hen Brook was most recently 
sampled in July 2016, with a River Macrophyte Nutrient Index (RMNI) score of 
8.03. This indicates nutrient enrichment is likely to be driven in part by the 
adjacent agricultural land uses, including the probable widespread use of 
fertilisers. Vaucheria, Enteromorpha flexuosa and Elodea nuttallii were the most 
abundant taxa. 

Riparian Mammals 

 Surveys have shown otter to be present on Hen Brook. For further details, please 
refer to Chapter 8, Biodiversity of the Environmental Statement 
[TR010044/APP/6.1]. 

Water Resources  

 The Environment Agency provided data on surface and groundwater 
abstractions, discharge consents and pollution incidents in the Study Area. 
These are all tabulated within Appendix 13.6 of the Environmental Statement 
[TR010044/APP/6.3]. There are no abstractions directly from Hen Brook within 
the Study Area. There are several consented discharges to Hen Brook and its 
tributaries. This includes discharges from the Abbotsley Road Pumping Station, 
Duck Lane Pumping Station, Brook End Farm and Brampton Pumping Station. 
There was one Category 3 (minor) pollution incident affecting Hen Brook since 
2013, relating to sewage materials due to a control system failure within St 
Neots. There were two Category 3 (minor) pollution incidents impacting Fox 
Brook within St Neots, although the pollutants and course are listed as 
unidentified. 

 Refer to Appendix 13.6 of the Environmental Statement [TR010044/APP/6.3] for 
further details on abstractions, discharge consents and pollution incidents, and 
Figure 1 which shows their locations.  

Associated Watercourses 

 There are numerous tributaries of the WFD designated Hen Brook, which are not 
themselves designated. While not designated in their own right, these tributaries 
and connected waterbodies can have an influence on the broader scale WFD 
water body.  
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 There are numerous tributaries of Hen Brook that could be affected by the 
Scheme. These watercourses are not classified under the Anglian RBMP as 
individual water bodies and are therefore considered part of the Abbotsley and 
Hen Brooks water body. This means that impacts and opportunities associated 
with the Scheme could contribute to cumulative effects to Abbotsley and Hen 
Brooks. These are described below: 

Fox Brook 

Hydromorphology 

 Fox Brook rises to the north of Weald (TL 23374 60184), and takes a westerly 
course towards St Neots, where it discharges into Hen Brook (TL 18557 60060) 
shortly upstream of the River Great Ouse. Fox Brook is approximately 5.4 
kilometre (3.3 miles) long. There is a proposed crossing of the watercourse at TL 
22870 60254. 

 Fox Brook runs north of the existing A428 where it is proposed to be crossed 
(Photo 11 and Photo 12). Here it is culverted beneath a public bridleway. There 
was no flow at this location during the initial walkover with the channel consisting 
of a series of small ponded areas. The channel is around 1m width with a bed of 
fine sediment, and straightened along agricultural boundaries, with the only 
variance in form being isolated pockets of a few trees and other riparian 
vegetation. It has deep banks rising around 2 metres from the bed to the 
adjacent arable fields. The existing culvert beneath the bridleway is around 10 
metres length and is a pipe of around 0.5 metre diameter. 

   

Photo 11 and 12 Fox Brook north of the existing A428 
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Water Quality  

 Results of baseline water quality monitoring are provided in Appendix 13.5 of 
the Environmental Statement [TR010044/APP/6.3]. Fox Brook was monitored 
quarterly at TL 22810 60282, with sample visits on 17 January 2018, 25 April 
2018 and 2 August 2018. The latter visit was during a summer heatwave, and the 
channel was completely dry, and is clearly ephemeral in nature at this point. 

 Based on the available data, Fox Brook is circumneutral (mean pH 7.74), with 
mean conductivity of 1027µS/cm. TSS concentrations averaged 26mg/l, which is 
above the 25 mg/l considered to be required to maintain healthy aquatic 
ecosystems. This point was well oxygenated when flowing, with 80% saturation 
in January 2018 and 104% in April 2018.  

 In terms of sanitary pollutants, ammonia concentration was below the WFD 
Environmental Quality Standards (EQS) threshold for Good status (0.6 mg/l). 
Nitrate was very high in both samples surpassing the 50 mg/l EQS threshold that 
is given in the Water Supply (Water Quality) Regulations 2016. BOD was below 
the limits of detection, while a maximum COD of 16mg/l was recorded in January 
2018.  

 Metals were below EQS (based on WFD or Water Supply (Water Quality) 
Regulations 2016) for both samples for this watercourse. All measured polycyclic 
aromatic hydrocarbons (PAHs), total petroleum hydrocarbons (TPHs) and 
organic compounds were below the limits of detection. 

Aquatic Ecology 

 Aquatic ecology surveys have not been undertaken on the basis that the 
watercourse is ephemeral and too dry to sustain aquatic ecology. 

Wintringham Brook 

Hydromorphology 

 Wintringham Brook rises southeast of Croxton at TL 23805 59611. It flows in a 
generally westerly direction to meet Fox Brook within St Neots at TL 19098 
60350. It is approximately 5.5 kilometre (3.4 miles) in length. The watercourse 
would be crossed by the Scheme at TL 20355 59132. 

 Wintringham Brook was observed to the south east of the existing A428 crossing 
(Photo 13 and Photo 14). The brook has been straightened along field 
boundaries for agricultural drainage and was noted to be overly deep 
(approximately 2 metres from bank top) and overly wide (approximately 3 
metres). The brook was dry during the site visit in 2019. The channel and banks 
were found to be heavily vegetated, and there was a buffer strip either side of the 
watercourse from the arable agricultural land. There is a small piped culverted 
crossing for farm access close to the proposed crossing point. Further 
downstream the watercourse is heavily culverted through St Neots towards its 
confluence with Fox Brook.  
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Photo 13 and 14 Wintringham Brook south east of the existing A428 
crossing 

Water Quality 

 Wintringham Brook has not been monitored for water quality as part of this 
assessment. However, it is in close proximity to Hen Brook and Fox Brook, which 
both have similar adjacent arable agricultural land uses. As such, it is considered 
likely that the water quality in those watercourses, which is described herein, is 
likely to be a suitable proxy for Wintringham Brook.   

Aquatic Ecology 

 Aquatic ecology surveys have not been undertaken on the basis that the 
watercourse is ephemeral and too dry to sustain aquatic ecology. 

Other Drains and Ditches 

 There are a number of other minor drains and ditches (ordinary watercourses) 
which discharge to the various watercourses described above, and ultimately 
Hen Brook. Other than the larger watercourses and waterbodies described 
above, these remaining watercourses are not known to have any particular 
biodiversity, social or economic value (see Figures 1 and 2).  

Summary of the WFD Water body – Abbotsley and Hen Brooks 

 In summary, Abbotsley and Hen Brooks through the Study Area is a lowland, 
single thread water body set a largely agricultural catchment. Under the WFD, it 
is at Moderate Ecological Potential. This is driven by mitigation measures 
assessment being at Moderate or less and invertebrates being at Moderate 
status. It has a target of remaining at Moderate Ecological Potential. Other 
classifications have a more stringent objective, with Mitigation Measures 
Assessment and Support elements (Surface Water) having an objective of Good. 
Known water body pressures include various physical modifications, pollution 
from sewage discharges and agriculture, and flows from land drainage and 
drought impacting dissolved oxygen. Tributaries to Hen Brook within the Study 
Area include Fox Brook and Wintringham Brook. These generally have an 
agricultural ditch like character, with incised banks, abundance of fine sediments 
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and are often heavily vegetated. Water quality data suggests these streams are 
generally under pressure from agricultural pollutants (e.g. nitrates).  

4.6 Stone Brook 

 Stone Brook was observed from the existing Barford Road (B1043) crossing at 
Stone Bridge (Photo 15 and Photo 16), approximately 200 metres downstream 
of a sewage treatment works outfall, to its confluence with the River Great Ouse. 
Flows were very slow, impeded by in channel vegetation, especially upstream 
and immediately downstream of Stone Bridge, and ponding from the River Great 
Ouse further downstream. Reeds were abundant at the edges of the channel, 
contributing to the slow flows. The channel was approximately 1-2 metres wide 
upstream of the Stone Bridge crossing, and approximately 3-4 metres wide near 
the confluence with the River Great Ouse. The banks were in excess of 2 metres 
high, resulting in the brook being disconnected from the floodplain, which is 
dominated by arable fields. The brook was very turbid indicating an abundance of 
fine sediment. Himalayan balsam was present in the riparian zone. 

   

Photo 15 and 16 Stone Brook at Stone Bridge crossing (B1043) 

WFD Classification and Mitigation Measures 

 This water body is designated from its source northeast of Sandy and flows in a 
northerly direction to its confluence with the Ouse (Roxton to Earith) water body 
to the east of Roxton. It is 7.96 kilometre (4.9 miles) long and has a catchment 
area of 29.11km2 and is designated as a heavily modified water body. It was 
classified as being at Moderate Ecological Potential under the 2015 Cycle 2 
classification, although it has a Poor status for invertebrates, ammonia and 
phosphate and Bad status for dissolved oxygen. Macrophytes and phytobenthos 
combined are at High status, while mitigation measures assessment is at Good 
status. The hydrological regime supports Good status. It had a Chemical status 
of Good in the 2015 RBMP.  
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 Within RBMP Cycle 2, the monitoring and assessment of Chemical Status in 
surface water bodies has changed to include 2019 data. This is based on new 
priority substances and stricter standards than had been applied previously and 
that were used for the 2015 RBMP classifications. The Environment Agency now 
measures the presence of more persistent chemical substances in waterways 
that are considered to more accurately assess the environment and represent 
chemical habitat quality. The introduction of these standards has meant that no 
surface water bodies within the potential zone of influence of the Scheme now 
meet the criteria for achieving ‘Good’ Chemical Status, and the chemical status 
of these water bodies appears to have dropped from ‘Good’ in 2015 to ‘Fail’ in 
2019. This is due to failing on the newly introduced substances and does not 
necessarily mean that water quality has deteriorated. 

 The water body objective is maintaining Moderate Ecological Potential by 2015, 
whereas biological quality elements have a higher target of Good status by 2027. 
The water body is protected under the Nitrates Directive [REF 29]. 

 Reasons for not achieving good status affecting Stone Brook are: 

 Point source pollution from continuous sewage discharge impacting 
ammonia, dissolved oxygen, phosphate and invertebrates. 

 Diffuse source pollution related to poor nutrient management impacting 
phosphate and invertebrates. 

 Physical modifications for land drainage impacting invertebrates. 

 Drought impacting dissolved oxygen. 

 Information on proposed mitigation measures to improve the status of the 
watercourse was requested from the EA. No measures in place or not in place 
were listed for this watercourse.  

Water Quality 

 Water quality data for Stone Brook was available on the EA’s Water Quality 
Archive website [REF 19] for a monitoring location just upstream of the River 
Great Ouse. This is summarised is Figure 2.1Table 4-2.  

Table 4-2 Water Quality Data for Stone Brook (2009-2019) 

Determinand Units No of 
Samples 

Mean 
Average 

10th 
Percentile 

90th 
Percentile 

Alkalinity mg/l 56 187 149.5 231.5 

Ammonia(N) mg/l 56 1 0.098 1.59 

BOD ATU mg/l 7 3 1.52 5.008 

Dissolved 
Organic Carbon 

mg/l 17 7 6.302 8.73 

Dissolved 
Calcium 

mg/l 17 118 98.16 142.8 
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Determinand Units No of 
Samples 

Mean 
Average 

10th 
Percentile 

90th 
Percentile 

Electrical 
Conductivity 

us/cm 57 995 730.2 1228.8 

Iron, dissolved ug/l 37 59 30 90.54 

Magnesium, 
dissolved 

mg/l 10 11 8.911 13 

Manganese, 
dissolved, 
bioavailable 

ug/l 6 4 2.17 7.635 

Manganese, 
dissolved 

ug/l 7 16 10 30.08 

N Oxidised mg/l 56 14 6.98 22.25 

NH3 un-ion mg/l 56  0.000965 0.01555 

Nitrate-N mg/l 56 14 6.94 21.8 

Nitrite-N mg/l 56  0.03415 0.581 

Dissolved 
Oxygen 

% 
saturation 

57 63 22.66 85.8 

Orthophosphate mg/l 56  0.0795 0.473 

Dissolved 
Oxygen 

mg/l 57 7 2.494 10.98 

pH pH units 66 8 7.37 7.955 

 Stone Brook is circumneutral, has moderate electrical conductivity and is poorly 
oxygenated (below the WFD EQS of 45% at 10th percentile for Poor Status). The 
BOD and ammonia data for this period is within the Moderate range for WFD 
EQS (based on 90th percentile) and indicates some pressure from sanitary 
pollutants. Indeed, pressure from continuous sewage discharge are listed in the 
reasons for not achieving good status in this water body, as outlined above.  

 Nitrate and orthophosphate levels are elevated and could result from agricultural 
pressures as well as sanitary pollutants. Dissolved iron is very high, breaching 
the WFD EQS threshold for iron, while bioavailable manganese falls well below 
the 123µg/l WFD threshold and so is within acceptable levels.  
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Aquatic Ecology 

 Aquatic ecology surveys have not been undertaken on the basis that the 
watercourse is already culverted, meaning the Scheme will have minimal impact 
on existing ecological continuity. Relevant data from the Environment Agency 
have been reviewed and are summarised below.  

Fish 

 There is no data available on the UK Government website [REF 21] for fish 
surveys of Stone Brook and none has been provided by the Environment Agency 
for this watercourse.  

Macroinvertebrates 

 Macroinvertebrate data was obtained from the UK Government data website 
[REF 21] for Stone Brook at the B1043 crossing (TL 16625 54596). The most 
recent samples were from 2016 when 17 taxa were recorded on the 12 May and 
12 taxa on the 19 October. The May samples had a BMWP score of 69 and an 
ASPT score of 4.06, indicative of moderate pollution levels. The October samples 
had a BMWP score was 39 and ASPT was 3.25. There are clearly significant 
pressures from pollution on Stone Brook which worsened later in the year. 

Macrophytes 

 Macrophyte survey data was obtained from the UK Government data website 
[REF 21] for Stone Brook at Stone Bridge on the B1043 (TL 16625 54596). Stone 
Brook was most recently sampled in September 2013, with a RMNI score of 
8.12, again indicating nutrient enrichment, which as noted at other watercourses 
is likely to be driven in part by the surrounding agricultural land uses. The 
assemblage was dominated by Elodea nuttallii, Cladophora, and Callitriche 
obtusangula. 

Diatoms 

 Diatom survey data was provided by the Environment Agency for Stone Brook at 
Stone Bridge (TL 16625 54596). The latest data for Stone Brook was collected in 
September 2013 and had a Trophic Diatom Index (TDI) score of 66.64. The TDI 
scale runs from 0, representing very low nutrients, to 100, representing very high 
nutrients. Therefore, the score of 66.64 indicates relatively eutrophic conditions 
(excess nutrients leading to oxygen depletion).  

Water Resources 

 The Environment Agency provided data on surface and groundwater 
abstractions, discharge consents and pollution incidents in the Study Area. 
These are all tabulated within Appendix 13.6 of the Environmental Statement 
[TR010044/APP/6.3]. There are no surface water abstractions recorded in Study 
Area affecting Stone Brook. There are consented discharges to a ditch upstream 
of Stone Brook from the Tempsford Water Recycling Centre and another from 
Station Farm. One pollution incident has also been recorded for Stone Brook in 
the period 2013-2019, which appears to relate to sewage materials from this 
water recycling centre. Refer to Appendix 13.6 of the Environmental Statement 
[TR010044/APP/6.3] for further details. 
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Associated Water Bodies 

 There are a number of minor drains and ditches (ordinary watercourses) which 
discharge to Stone Brook. These remaining features are not known to have any 
particular biodiversity, social or economic value (see Figures 1 and 2).  

Summary of the WFD Water body – Stone Brook 

 In summary, Stone Brook through the Study Area is a lowland, single thread 
water body set in a largely agricultural catchment. Under the WFD, it is at 
Moderate Ecological Potential, with Poor status for invertebrates, ammonia and 
phosphate and Bad status for dissolved oxygen. This is driven by the results of a 
mitigation measures assessment being Moderate or less and invertebrates at 
Moderate status and phosphate at Poor status. The water body objective is 
maintaining Moderate Ecological Potential by 2015, whereas biological quality 
elements have a higher target of Good status by 2027. Known water body 
pressures include pollution from sewage discharges and agriculture and physical 
modifications. This is reflected in the available water quality and aquatic ecology 
data which in indicative of nutrient enrichment and sanitary pollutants.   

4.7 Begwary Brook 

WFD Classification and Proposed Mitigation Measures 

 This water body is designated from its source, north of Duck’s Cross, and flows 
east to its confluence with the Ouse (Roxton to Earith) water body. It is 6.51 
kilometres (4.04 miles) in length and has a catchment area of 4.59 km2 and is 
designated as a heavily modified water body. It was classified as being at Good 
Ecological Potential under the 2015 RBMP, although it had Moderate status for 
invertebrates at that time. 2019 invertebrate data indicate a possible decline in 
overall status to moderate due to supporting elements (surface water), but the 
current overall status is taken as that for the 2015 RBMP. Mitigation measures 
assessment is at Good status, while the hydrological regime supports Good 
status. It had a chemical status of Good for the 2015 RBMP.  

 Within RBMP Cycle 2, the monitoring and assessment of Chemical Status in 
surface water bodies has changed to include 2019 data. This is based on new 
priority substances and stricter standards than had been applied previously and 
that were used for the 2015 RBMP classifications. The Environment Agency now 
measures the presence of more persistent chemical substances in waterways 
that are considered to more accurately assess the environment and represent 
chemical habitat quality. The introduction of these standards has meant that no 
surface water bodies within the potential zone of influence of the Scheme now 
meet the criteria for achieving ‘Good’ Chemical Status, and the chemical status 
of these water bodies appears to have dropped from ‘Good’ in 2015 to ‘Fail’ in 
2019. This is due to failing on the newly introduced substances and does not 
necessarily mean that water quality has deteriorated. 

 The water body has an objective of Good status by 2015, meaning that there 
should be no deterioration from current conditions. Biological Quality Elements 
have an objective of Good by 2027. The water body is protected under the 
Nitrates Directive [REF 29].  
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 Reasons for not achieving good status for invertebrates are: 

 Natural conditions impacting invertebrates. 

 Poor soil management. 

 Land drainage. 

 Information on proposed mitigation measures to improve the status of the 
watercourse was requested from the EA. No measures in place or not in place 
were listed for this watercourse.  

Begwary Brook 

Hydromorphology 

 Begwary Brook was observed at the existing culverted crossing of Morris Walk 
(Photo 17 and Photo 18). There was little/ no visible flow in the approximately 3 
metres wide, 2 metres deep channel. There was a step at the downstream end of 
the culvert. The channel was noted to be heavily vegetated with emergent 
macrophytes and dense riparian and overhanging vegetation, giving a high 
degree of shading. There were considerable accumulations of fine sediment 
downstream of the culvert.  

  

Photo 17 and 18 Begwary Brook at existing Morris Walk crossing 

Water Quality 

 Water quality data for Begwary Brook at the crossing point with the A1 road is 
available on the EA’s Water Quality Archive website [REF 19] for a limited 
number of variables. This is summarised is Table 4-3.  
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Table 4-3 Water Quality Data for Begwary Brook (2009-2019) 

Determinand Units No of 
Samples 

Mean 
Average 

10th 
Percentile 

90th 
Percentile 

Alkalinity mg/l 26 262 236.5 287 

Ammonia(N) mg/l 26  0.03 0.09 

Electrical 
Conductivity 

µs/cm 26 846 727 954 

N Oxidised mg/l 26 17 11.195 18.8 

NH3 un-ion mg/l 26  0.0003 0.0013 

Nitrate-N mg/l 26 17 11.175 18.8 

Nitrite-N mg/l 26  0.0104 0.08765 

Dissolved 
Oxygen  

% 
saturation 

26 92 69.7 115.75 

Orthophosphate mg/l 26  0.042 0.125 

Dissolved 
Oxygen 

mg/l 26 11 7.26 13.6 

pH ph units 26 8 7.655 8.035 

 Begwary Brook is slightly alkaline with a mean pH of 8, is well oxygenated and 

has moderate electrical conductivity. Nitrate concentrations and orthophosphate 
concentrations are elevated and are a likely consequence of the upstream 
agricultural land use. Ammonia concentrations are low, falling within the WFD 
EQS category of ‘High’. (i.e. less than 0.3 mg/l).   

Aquatic Ecology 

 Aquatic ecology surveys have not been undertaken on the basis that the 
watercourse is already culverted, meaning the Scheme would have minimal 
impact on existing ecological continuity. Relevant data from the Environment 
Agency have been reviewed and are summarised below.  

Fish 

 There is no data available on the UK Government website [REF 21] for fish 
surveys of Begwary Brook and none has been provided by the Environment 
Agency for this watercourse.  
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Macroinvertebrates 

 Macroinvertebrate data was obtained from the UK Government data website 
[REF 21] for Begwary Brook at the A1 crossing in Wyboston, shortly upstream of 
the River Great Ouse (TL1637356440). The most recent samples were from 
2018 when 18 taxa were recorded on two occasions. On 1 May 2018, Begwary 
Brook had a BMWP score of 83 and an ASPT score of 4.61. On 22 October 2018 
the BMWP score was 93 and ASPT was 5.17. These values appeared to be 
relatively consistent between the two sampling periods and indicate moderate 
pollution levels.  

Macrophytes 

 Macrophyte survey data was provided by the Environment Agency for Begwary 
Brook near Top Farm (TL 15044 56652). Begwary Brook was most recently 
sampled in June 2013, with a RMNI score of 8.46, indicating nutrient enrichment. 
The assemblage was dominated by Apium nodiflorum and Mentha. 

Water Resources 

 The Environment Agency provided data on surface and groundwater 
abstractions, discharge consents and pollution incidents in the Study Area. 
These are all tabulated within Appendix 13.6 of the Environmental Statement 
[TR010044/APP/6.3]. There is one surface water abstractions recorded in Study 
Area from Begwary Brook, relating to industrial, commercial and public service 
usage (909 m3 per year). There are no consented discharges recorded related to 
this watercourse. There are two pollution incidents recorded for Begwary Brook 
for the period 2013-2019. One related to sewage material (final effluent) due to a 
control measure failure, and a second an oil and fuel spillage relating to fire 
activity. Refer to Appendix 13.6 of the Environmental Statement 
[TR010044/APP/6.3] for further details of the surface water abstraction and 
pollution incidents. 

Associated Water Bodies 

 There are a number of minor drains and ditches (ordinary watercourses) 
discharging to Begwary Brook. These remaining features are not known to have 
any particular biodiversity, social or economic value (and see Figures 1 and 2).  

Summary of the WFD Water body – Begwary Brook 

 In summary, Begwary Brook through the Study Area is a lowland, single thread 
water body with a largely agricultural character which is heavily vegetated. Under 
the WFD, it is at Good Ecological Potential, although it has Moderate status for 
invertebrates. This is driven by the mitigation measures assessment being at 
Moderate or less and invertebrates being at Moderate status and phosphate at 
Poor status. The water body objective is maintaining Good Ecological Potential 
by 2015, whereas biological quality elements have a higher target of obtaining 
Good status by 2027. Known water body pressures include natural conditions 
impacting invertebrates, poor soil management and land drainage. Available 
water quality and biological data indicates nutrient enrichment and agricultural 
pollution pressures.  
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4.8 West Brook 

WFD Classification and Proposed Mitigation Measures 

 West Brook water body (GB105033042730) is designated as a HMWB. As such 
is classified to its ‘potential’ rather than its ‘status’, with mitigation measures 
proposed by the Environment Agency for it to reach good potential. 

 West Brook forms from the coalescence of a number of agricultural ditches at 
Papworth St Agnes and flows northwest to its confluence with the Ouse (Roxton 
to Earith) water body. It is 8.45 kilometre (5.2 miles) in length and has a 
catchment area of 51.56km2. It was classified as being at Moderate Ecological 
Potential under the 2015 Cycle 2 RBMP, due to mitigation measures assessment 
being at Moderate or less status, invertebrates being at Moderate status, and 
phosphate being at Poor status. 2019 data suggest improvement to good status 
invertebrates and supporting elements (surface water). The water body is at High 
status for specific pollutants, whilst the hydrological regime supports Good 
status. 

 The water body objective is Moderate Ecological Potential by 2015. It is not 
higher due to unfavourable balance of costs and benefits and action to get 
biological element to good would have significant adverse impact on use. The 
water body is protected under the Nitrates Directive [REF 29].  

 Reasons for not achieving good status affecting West Brook are: 

 Physical modifications for flood protection and land drainage impacting 
invertebrates. 

 Point source pollution from continuous sewage discharge and private 
sewage treatment impacting phosphate. 

 Diffuse source pollution relating to livestock and poor nutrient management 
impacting phosphate. 

 Information on proposed mitigation measures to improve the potential of the 
watercourse was requested from the EA. Mitigation measures for this water body 
are as follows: 

 Remove obsolete structure. 

 Remove or soften hard banks. 

 Preserve or restore habitats. 

 In-channel morphological diversity. 

 Re-opening culverts. 

 Alter culvert channel bed. 

 Flood bunds. 

 Set-back embankments. 

 Floodplain connectivity. 

 Fish passes. 
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 Reduce fish entrainment. 

 Enhance ecology. 

 Changes to locks etc. 

 Retain habitats. 

 Maintenance – prevent sediment transfer. 

 Water level management. 

 Align and attenuate flow. 

 Educate landowners. 

 Based on information provided by the Environment Agency in May 2019, all of 
these mitigation measures are currently in place.  

Hydromorphology  

 West Brook was observed during the September 2019 site visit at the crossing of 
High Street in Yelling (Photo 19 and Photo 20), where it is culverted beneath 
the road. It is clearly ephemeral, being mainly dry in September 2019, with some 
areas of standing water. The bed was observed to be heavily vegetated, channel 
width was around 1 metre, except where it widened beneath the road crossing to 
around 4 metres, and the bed was covered in fine sediment. The banks rise 1-2 
metres from the channel bed at this location. There are drainage outfalls for road 
runoff.  

   

Photo 19 and 20 West Brook at the crossing of High Street in Yelling 

Water Quality  

 Water quality data for a tributary of West Brook (TL 28003 66201) at the 
Graveley Way road crossing was available on the EA’s Water Quality Archive 
website [REF 19] for a limited number of variables. This is summarised is Table 
4-4.  
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Table 4-4 Water Quality Data for tributary of West Brook (2014-2017) 

Determinand Units No of 
Samples 

Mean 
Average 

10th 
Percentile 

90th 
Percentile 

pH  17 7.94 7.69 8.13 

Magnesium, 
Dissolved 

mg/l 11 9.36 7.87 12.13 

Calcium, 
Dissolved 

mg/l 17 125.76 112.20 145.50 

Dissolved 
Organic Carbon 

mg/l 17 6.47 5.57 7.59 

Copper: BLM 
Bioavailable 

μg/l 16 0.20 0.15 0.28 

Copper, 
Dissolved 

μg/l 20 4.41 2.75 5.68 

Iron, Dissolved μg/l 16 60.38 37.15 116.36 

 The data indicates that the watercourse is circumneutral. Dissolved copper is 

relatively high, although that which is bioavailable is always below the WFD EQS 
of 1 µg/l. Dissolved iron is very high and above the WFD EQS of 1 µg/l. 
Dissolved organic carbon is broadly in line with that recorded in the adjacent 
watercourses, see data in Appendix 13.5 of the Environmental Statement 
[TR010044/APP/6.3]. 

 No phosphate data are available, but this element has a WFD classification of 
Poor, which as described in the reasons for not achieving good status above, is a 
consequence of continuous sewage discharge, private sewage treatment and 
agricultural practices. 

Aquatic Ecology  

 Aquatic ecology surveys have not been undertaken on the basis that the 
watercourse is ephemeral and too dry to sustain aquatic ecology and is also 
culverted meaning the Scheme would have minimal impact on existing ecological 
continuity. Relevant data from the Environment Agency have been reviewed and 
are summarised below. 

Fish 

 Data available on the UK Government website [REF 21] indicates that the most 
recent fish sample on West Brook was in 2012 at Turnpike Bridge 
(TL3130768636), in the village of Fenstanton. A single catch sample found roach 
to be dominant (124 specimens), with 3-spined stickleback (Gasterosteus 
aculeatus) being next most abundant (17 samples). Other species present 
included European eel (Anguilla Anguilla), dace, perch, 10-spined stickleback 
(Pungitius pungitius), minnow (Phoxinus phoxinus), rudd and chub. 
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Macroinvertebrates 

 Macroinvertebrate data was obtained from the UK Government data website 
[REF 21] for West Brook, where samples were taken at Fenstanton 
(TL3157268840). The most recent samples were from 2018 when 18 taxa were 
recorded on the 18 April and 16 taxa on the 2 November. The April samples had 
a BMWP score of 83 and an ASPT score of 4.61, and the October samples had a 
BMWP score was 81 and ASPT was 5.06. These values show a moderate 
pollution pressure on this watercourse throughout the year. Specific species data 
is not available within this dataset. 

Macrophytes 

 Macrophyte survey data was obtained from the UK Government data website 
[REF 21] for West Brook at Westend Road, Fenstanton (TL 30953 68268). West 
Brook was most recently sampled in July 2016, with a RMNI score of 7.94. This 
indicates nutrient enrichment, which is likely to be driven in part by the 
surrounding agricultural land uses, including the probable widespread use of 
fertilisers. Specific species data is not available within this dataset.  

Water Resources  

 The Environment Agency provided data on surface and groundwater 
abstractions, discharge consents and pollution incidents in the Study Area. 
These are all tabulated within Appendix C: Water Resources Tables. West 
Brook falls outside of the Study Area, although is connected to the Study Area by 
its upstream tributaries. There are no surface water abstractions from West 
Brook or its tributaries recorded in the Study Area. There is a discharge from the 
Yelling High Street Pumping Station to a tributary of West Brook. There have 
been three category 3 (minor) pollution incidents (for the period 2013-2019), one 
of which was an oil and fuel spillage relating to a road traffic accident in Papworth 
Everard, the others being oil and fuel spillages relating to vandalism and a road 
traffic accident on the existing A428. Refer to Appendix 13.6 of the 
Environmental Statement [TR010044/APP/6.3] for further details. 

Associated Water Bodies  

 There are a number of minor drains and ditches (ordinary watercourses) which 
discharge to West Brook, and which connect to the northeast of the Study Area 
to this WFD water body (and see Figures 1 and 2).  

Summary of the WFD Water body – West Brook 

 In summary, West Brook is a HMWB, and through the Study Area is a lowland, 
single thread water body set in a largely agricultural catchment. Under the WFD, 
it is at Moderate Ecological Potential. This is driven by mitigation measures 
assessment being at Moderate or less and invertebrates being at Moderate 
status and phosphate at Poor status. It has a target of remaining at Moderate 
Ecological Potential. Known water body pressures include various physical 
modifications, and pollution from sewage discharges and agriculture. This is 
reflected in the available biological data which is indicative of nutrient enrichment. 
There are numerous small ditches that have been modified for agriculture which 
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connect the Scheme to this WFD water body, but which are not themselves 
known to have significant biodiversity value.  

4.9 Bourn Brook 

 Bourn Brook would not be directly crossed by the Scheme but is located within 
500 metres of the Order Limits and is downslope of the works and would receive 
some highway runoff from one outfall. East of Croxton the Scheme runs along a 
shallow plateau with land to the north and southwest draining to the River Great 
Ouse, with land to the southeast draining towards the Bourn Brook and the River 
Cam, via a number of small headwater tributaries that coalesce to form Eastern 
Brook. No physical impact or highway runoff during the Scheme operation is 
proposed to these headwater tributaries, but there remains the possibility of 
adverse impacts during construction works. As such, surveys have not been 
undertaken, but Environment Agency data have been collected for water quality 
and aquatic ecology.  

WFD Classification and Mitigation Measures  

 This water body is designated from its source southeast of Eltisley and flows 
southeast to its confluence with the Cam. It is 25.84 kilometre (16 miles) in 
length, has a catchment area of 85.53 km2, and is designated as a heavily 
modified water body. It was classified as being at Moderate Ecological Potential 
under the 2015 Cycle 2 RBMP due to being at Moderate status for fish, while 
mitigation measures assessment is at Moderate or less. Phosphate has a status 
of Poor. Hydrological regime supports Good status. It had a chemical status of 
Good in the 2015 RBMP.  

 Within RBMP Cycle 2, the monitoring and assessment of Chemical Status in 
surface water bodies has changed to include 2019 data. This is based on new 
priority substances and stricter standards than had been applied previously and 
that were used for the 2015 RBMP classifications. The Environment Agency now 
measures the presence of more persistent chemical substances in waterways 
that are considered to more accurately assess the environment and represent 
chemical habitat quality. The introduction of these standards has meant that no 
surface water bodies within the potential zone of influence of the Scheme now 
meet the criteria for achieving ‘Good’ Chemical Status, and the chemical status 
of these water bodies appears to have dropped from ‘Good’ in 2015 to ‘Fail’ in 
2019. This is due to failing on the newly introduced substances and does not 
necessarily mean that water quality has deteriorated. 

 The water body has an objective of maintaining Moderate Ecological Potential by 
2015, with biological quality elements, supporting elements and mitigation 
measures assessment having a target of Good by 2027. The water body is 
protected under the Nitrates Directive [REF 29]. 

 Reasons for not achieving good status affecting Bourn Brook are: 

 Point source pollution from continuous sewage discharge impacting 
phosphate. 
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 Diffuse source pollution from poor nutrient management impacting 
phosphate. 

 Physical modifications for flood protection impacting mitigation measures 
assessment and fish. 

 Physical modifications for land drainage impacting fish due to sediment, 
hydrology and morphology impacts. 

 Information on proposed mitigation measures to improve the status of the 
watercourse was requested from the EA. Mitigation measures for this water body 
are as follows: 

 In-channel morphological diversity. 

 Enhance ecology. 

 Retain habitats. 

 Sediment management strategy. 

 Maintenance – prevent sediment transfer. 

 Based on information provided by the Environment Agency in May 2019, none of 
these mitigation measures are currently in place.  

Water Quality 

 Water quality data for Bourn Brook at Caxton village is available on the EA’s 
Water Quality Archive website [REF 19] for a very limited number of variables. 
This is summarised is Table 4-5.  

Table 4-5 Water Quality Data for Bourn Brook at Caxton (2009-2019) 

Determinand Units  No of 
Samples 

Mean 
Average 

10th 
Percentile 

90th 
Percentile 

Boron, dissolved ug/l 25 66 55.24 78.88 

Orthophosphate mg/l 41 n/a 0.038 0.265 

Phosphate mg/l 25 n/a 0.0485 0.2276 

Phosphorus-P mg/l 41 n/a 0.0617 0.435 

Suspended 
Solids 

mg/l 41 34 3.1 21.6 

 Total suspended solids are below the 25 mg/l considered to be required to 

maintain healthy aquatic ecosystems. Orthophosphate is elevated indicating 
agricultural pressures (e.g. fertiliser entering watercourses). Total phosphorus 
varies from a 10th percentile of 0.06 mg/l up to 0.44 mg/l.  
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Aquatic Ecology 

Fish 

 Data available on the UK Government website [REF 21] indicates that the most 
recent fish sample on Bourn Brook was in 2019 at Westfield Farm 
(TL3835254840), to the south of Comberton. A catch depletion sample identified 
1 stone loach (Barbatula barbatula), 33 minnow and ten Bullhead (Cottus gobio). 
Bullhead is an Annex II species under the Habitats Directive (Council Directive 
92/43/EEC) (European Union 2002) [REF 36]. 

Macroinvertebrates 

 Macroinvertebrate data was obtained from the UK Government data website 
[REF 21] for Bourn Brook at the Caldecote road culvert, which is the closest 
monitoring location to the Scheme (TL3469256087). The most recent samples 
were from 2013 when 19 taxa were recorded on two occasions. On 28 May 
2013, Bourn Brook had a BMWP score of 91 and an ASPT score of 4.79. On 11 
October 2013 the BMWP score was 92 and ASPT was 4.84. These values 
appeared to be relatively consistent between the two sampling periods and 
indicate moderate pollution levels. 

Macrophytes 

 Macrophyte survey data was obtained from the UK Government website [REF 
21] for Bourn Brook at the nearest sampling location at TL 33105 56379. Bourn 
Brook was most recently sampled here in June 2012, with a RMNI score of 8.11, 
indicating nutrient enrichment. No specific species data was available with this 
dataset.  

Summary of the WFD Water body – Bourn Brook 

 In summary, Bourn Brook would not be directly crossed by the Scheme but is 
located within 500 metres of the Order Limits and is downslope of the works and 
would receive some highway runoff from one outfall. Bourn Brook is a heavily 
modified water body at Moderate Ecological Potential with excess phosphates. 
Sampled fish and macroinvertebrate population are a significant distance from 
the outfall location and the available monitoring results are highly unlikely to be 
affected by the Scheme.  

4.10 Groundwater 

 The EA’s Catchment Data Explorer [REF 5] indicates that the Study Area is not 
underlain by a WFD designated groundwater body. The nearest such water body 
is the Ouse Upper Bedford Woburn Sands (ID: GB40501G402200) which is 
located over 2 kilometres (1.2 miles) away to the southeast of the eastern 
Scheme extent. This water body is at Poor Status, with a Poor Quantitative 
Status element a Poor Chemical Status element. Potential local groundwater 
contributions to surface water habitats have nonetheless been checked for the 
study area.  
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 Geological data for the Study Area was obtained from the British Geological 
Survey (BGS) online Geology of Britain Viewer [REF 37]. The west of the Study 
Area is underlain by the bedrock of the Oxford Clay Formation and the 
Peterborough Member, whilst the east is underlain by the West Walton 
Formation and Ampthill Clay Formation (undifferentiated), and the Kimmeridge 
Clay Formation. These deposits of Jurassic origin consist of mudstone, siltstone 
and sandstone. To the south of the Study Area are the Cretaceous sandstone 
and mudstone deposits of the Lower Greensand Group.  

 Superficial geology within the Study Area is dominated by the glacial diamicton of 
the Oadby Member, with some alluvium and river terrace deposits around the 
lower areas of floodplain the River Great Ouse and other smaller rivers. There 
are also glaciofluvial deposits located elsewhere in the Study Area. 

 Defra’s Magic Map website indicates that the bedrock beneath the Scheme is 
unproductive strata. These geological strata with low permeability have a 
negligible significance for water supply or river baseflow. The majority of the 
superficial deposits are designated as a Secondary (undifferentiated) aquifer, 
with the river terrace and alluvium deposits being designated as a Secondary A 
aquifer. Secondary A aquifers are permeable layers capable of supporting water 
supplies at a local rather than strategic scale, and in some cases forming an 
important source of baseflow to rivers. Secondary (undifferentiated) aquifers are 
assigned in cases where it has not been possible to attribute either category A or 
B to a rock type. 

 There are no groundwater Source Protection Zones in the Study Area, and the 
Scheme does not lie within a Drinking Water Safeguard Zone for groundwater. 
However, the Scheme is within a Drinking Water Safeguard Zone for surface 
water, while parts of the Study Area to the west and north fall within a Drinking 
Water Protected Area for surface water. 

 Groundwater abstraction data provided by the Environment Agency and local 
authorities (in the case of Private Water Supplies) indicates that there are nine 
abstractions. These are mainly for farming, particularly spray irrigation. There is 
also one abstraction for general use relating to non-remedial river /wetland 
support. Full details are provided in Appendix 13.6 of the Environmental 
Statement [TR010044/APP/6.3] and locations in Figure 13.1 of the 
Environmental Statement [TR010044/APP/6.2]. 

 On the basis of this assessment, and the absence of a WFD groundwater boy 
underlying the Study Area, it is concluded that no WFD groundwater catchments 
could be affected by the Scheme. 
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4.11 Protected areas 

 A review of Defra’s Magic map indicates that there is one ecologically sensitive 
site (e.g. Sites of Special Scientific Interest, Special Areas of Conservation, 
Special Protection Areas, Ramsar sites, local or National Nature Reserves) 
present within the study area. This is the Elsworth Wood SSSI which is 
approximately 1 kilometre (0.6 miles) to the northeast of the Order Limits. This is 
mixed deciduous woodland. There are no surface watercourses that connect the 
DCO site directly to the SSSI. Based on the topography of the land there would 
be negligible change to the groundwater catchment of the SSSI as a result of the 
Scheme. It is therefore scoped out of further assessment. 

4.12 Future good status 

Construction (2021-2025) 

 The future baseline has been determined qualitatively by considering the 
possibility of changes in the attributes that are considered when deciding the 
importance of water bodies in the Study Area.  

 It is assumed that no other development within the Study Area will begin between 
now and the commencement of the Scheme. It is not expected that the baseline 
conditions will be significantly different by the time the development commences 
in 2021-2025 or when it is completed in 2025. 

 Generally, there is an improving trend in water quality and the environmental 
health of waterways in the UK since the commencement of significant investment 
in sewage treatment in the 1990’s, the adoption of the WFD from 2003, and the 
application of increasingly stringent planning policies. In terms of water quality 
effects, the future baseline assumes that all WFD water bodies achieve their final 
target status.  

 It is likely that through the action of new legislative requirements, planning policy 
and regulation that the health of the water environment will continue to improve 
post-2027, although there are significant challenges such as adapting to a 
changing climate and pressures of population growth that could have a retarding 
impact. However, it is difficult to forecast these changes with any certainty, and in 
any case the way the importance of the water environment is determined takes 
into account a wide range of attributes, some of which are unlikely to change. 

 Under the WFD, the Ouse (Roxton to Earith), Abbotsley and Hen Brooks, West 
Brook, Stone Brook and Bourn Brook all have an objective of Moderate 
Ecological Potential by 2015 (i.e. there must not be any deterioration from 
existing classifications), while Begwary Brook has an objective of Good 
Ecological Potential by 2015. It is assumed these objectives are achieved 
following the completion of the Scheme. 
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 The way that the importance of waterbodies is assessed takes into account a 
large range of attributes and does not focus on water quality (i.e. just because a 
water body has a poorer water quality does not mean a greater impact can be 
allowed). This assessment takes into account other attributes such as scale, 
nature conservation designations, fish habitat type, the presence of protected 
species, social and economic uses. For some of these attributes it is unlikely that 
they will change in the future (e.g. water body size, whether a river is likely to 
support cyprinid or salmonid fish populations). 

Operation (full completion 2025) 

4.12.6.1 The same baseline conditions expected during construction will be maintained 
during operation, provided all the pollution control measures are put in place. It is 
also assumed that all necessary maintenance practices outline for the Scheme 
are fully implemented, such as clearing of litter and debris from swales. 
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5 Preliminary Assessment 

 For reference, the WFD context of the Scheme is briefly summarised in Section 
1.3: Scheme Interactions with the Water Environment. Please refer to this earlier 
section throughout the assessment that follows. 

5.1 WFD screening assessment 

 The first stage of the preliminary assessment is to screen development 
components against the list of exemptions detailed in Section 3.3.  

 There is an exemption listed for permanent clear span bridges with abutments 
set back from bank tops. The River Great Ouse would be crossed by a viaduct, 
with the whole width of the river falling beneath one span of approximately 55.6 
metres between two piers. The abutments would be set back from the bank tops 
by a minimum of 2 metres. As such, the crossing of the River Great Ouse is 
considered exempt from further assessment and the Scheme would not impact 
on the WFD objectives for the Ouse (Roxton to Earith) water body. 

 There is also an exemption for outfalls to a river that are ≤300 mm diameter. All 
outfalls are expected to be no greater than 300 mm diameter and thus are 
unlikely to impact on the WFD objectives for all WFD watercourses. However, as 
there are a number of outfalls being proposed due to the need to keep surface 
water runoff from the strategic road network and local road network separate (as 
there are different highway authorities responsible for each), as a precautionary 
approach it has been decided to consider road drainage outfalls further in this 
assessment.  

 Finally, this assessment considers the potential adverse impacts that may occur 
during temporary construction works. However, there is an exemption for 
temporary flow diversion such as use of flumes. These temporary diversions may 
be required during construction of watercourse crossings for the smaller water 
bodies. As such, the impact of temporary diversions is not considered within the 
assessment.  

5.2 No deterioration and failure to prevent improvement assessment 

5.2.1 The second stage of the preliminary assessment is to consider the likely impact 
of the Scheme on WFD parameters and whether it is likely to prevent 
Environment Agency mitigation measures from being implemented.  

5.2.2 The appraisal of these two WFD objectives is considered under the following 
sub-sections. The full assessment for all WFD classifications for each 
watercourse is provided in Appendix C WFD Assessment Worksheets. 
Results are summarised below.  
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Potential Construction Impacts and Mitigation 

Construction Phase Potential Impacts 

5.2.3 During construction, the following adverse impacts could occur: 

a. Impacts on water quality due to deposition or spillage of soils, sediments, 
oils, fuels, or other construction chemicals, or through mobilisation of 
contamination following disturbance of contaminated ground or groundwater, 
or through uncontrolled site runoff including water dewatered from 
excavations and during flood events. 

b. Physical impacts to water bodies as works are being undertaken (note that 
permanent changes are considered under the operational phase). 

c. Potential changes to the baseflow to watercourse from any nearby and deep 
excavations or changes in flow regime from dewatering operations.  

5.2.4 Ecological and physicochemical WFD parameters may be adversely affected by 
excessive levels of fine sediment contained within construction site runoff, 
dewaters or from works directly affecting water bodies. Runoff laden with fine 
sediment is principally generated by rainfall falling onto land that has been 
cleared of any vegetation (e.g. for earthworks, localised excavations, ground 
levelling where the new road is proposed, installation of services) and the ground 
potentially compacted, reducing infiltration.  

5.2.5 Other sources may include contaminated dewaters from excavations or where 
water is being used as part of the works (e.g. dust suppression, around wheel 
wash facilities, concrete batching, and vehicle cleaning operations). Where new 
hard standing is temporarily constructed, such as within compounds or along 
haul roads, or on local roads close to site entrance and exit points, fine sediment 
may accumulate and be washed off during heavy rain.  

5.2.6 Should the site be subject to fluvial flooding, that would increase the risk of 
sediment being entrained by flood waters (which may erode exposed surfaces, 
stockpiles or newly constructed watercourse diversion channels) and potentially 
carry that material away to be deposited downstream. Where works are adjacent 
to and within water bodies there is also a greater risk unless the works are 
carried out within a dry working area or the flow diverted temporarily (e.g. 
installation of drainage outfalls). 

5.2.7 Generally, excessive fine sediment in runoff is chemically inert and affects the 
water environment through smothering riverbeds and vegetation, temporarily 
changing water quality (e.g. increased turbidity and reduced photosynthesis) and 
causing physical and physiological adverse impacts on aquatic organisms (e.g. 
abrasion, irritation etc.). However, where powdered grouts and cements are used 
this may also contaminate site runoff if it is not carefully used and may result in 
significant changes in pH or have other toxic effects on fauna and flora. Sediment 
in runoff may also be associated with other chemicals, particularly where there is 
mobilisation of potentially contaminated sediments.  
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5.2.8 During construction, potentially polluting substances would be stored and / or 
used on site. Leaks and spillages of these substances could pollute surface 
watercourses if their use is not carefully controlled and spillages enter existing 
flow pathways, causing acute impacts to water quality (physico-chemical and 
chemical) and potentially aquatic organisms. Like excessive fine sediment in 
construction site runoff, the risk is greatest where works occur close to and within 
water bodies. 

5.2.9 Dewatering of large volumes of water from deep excavations, particularly the 
borrow pits and the A1 underpass near Black Cat, have the potential to draw in 
water and locally depress the water table, that might temporarily reduce the 
about of baseflow to nearby watercourses as they flow through this zone of 
influence. On the other hand, if this water is discharged back into these 
watercourses (some of which would be needed to offset any reduction in 
baseflow, particularly during the summer/drier months), this may alter the flow 
regime by elevating flows at higher than normal rates for a temporary but 
unnaturally prolonged period. If the rates, volume, duration and quality of the 
discharge is not carefully controlled there is a risk that this could lead to erosion 
and transportation of fine sediment deposits, potentially some scour, and 
possibly adverse impacts on aquatic ecology. However, supporting low flow 
conditions in the summer/drier months with ‘clean’ water, and removal of 
excessive fine sediment deposits (that have been observe along Rockham Ditch) 
may also be seen as beneficial impacts. 

Construction Phase Mitigation 

5.2.10 Chapter 13, Road drainage and the water environment of the Environmental 
Statement [TR010044/APP/6.1] also provides further information. The following 
is a summary of the construction phase mitigation that is proposed.  

5.2.11 The First Iteration EMP [TR010044/APP/6.8] details the measures that would be 
undertaken during construction to mitigate potential temporary adverse impacts 
on the water environment. This includes a range of measures, which accord with 
legal compliance and good practice guidance when working with or around water 
bodies or resources. Such measures include relevant water environment 
mitigation measures as taken from applicable Guidance for Pollution Prevention 
documents [REF 9]. These measures broadly focus on: 

a. Controlling and minimising the risk of pollution to surface waters and 
groundwater by managing construction site runoff and the risk of chemical 
spillages. 

b. Measures to control the storage, handling and disposal of potentially 
polluting substances during construction. 

c. The management of activities within floodplains in the area of River Great 
Ouse, and Hen Brook (i.e. kept to a minimum) with temporary land take 
required for construction to be located out of the floodplain as far as 
reasonably practicable or allowances made for floodplain control measures 
and contingency actions. 
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d. Management of water removed from cuttings and the borrow pit for 
construction dewatering activities. Managing the risk from groundwater 
flooding, for example in the area of the A1 underpass, through appropriate 
working practices (during excavations) and with adequate plans and 
equipment in place for de-watering to ensure safe dry working environments. 

e. Appropriate methods and mitigation measures when undertaking works 
within, over, under and adjacent to water bodies. 

5.2.12 The measures detailed within the First Iteration EMP [TR010044/APP/6.8] would 
be developed into the Construction Environmental Management Plan (CEMP) for 
the Scheme which would be implemented by the Principal Contractor.  

5.2.13 An Outline Water Management Plan (OWMP) has been prepared and is included 
as a technical appendix within the First Iteration EMP [TR010044/APP/6.8]. This 
details the proposed measures to avoid, minimise and reduce potentially adverse 
impacts on the water environment during construction works. The following 
sections highlight some of the more specific activities that will be undertaken as 
part of the works. However, for full details please refer to the First Iteration EMP 
[TR010044/APP/6.8] and Chapter 13, Road drainage and the water 
environment of the Environmental Statement [TR010044/APP/6.1]. 

5.2.14 All works will be undertaken in accordance with a CEMP supported by a Water 
Management Plan. In addition, works will also be undertaken with the appropriate 
consents from regulators (i.e. the EA; Lead Local Flood Authorities including the 
Internal Drainage Board and Local Water Undertakers) unless it has been agreed 
that those permissions can be disapplied through the DCO, in which case 
alternative arrangements for consultation with regulators will be defined. Please 
refer to the Consents and Agreements Position Statement [TR010044/APP/3.3] 
for further information 

Management of Construction Site Runoff 

5.2.15 The construction of the Scheme would be in accordance with good practice and 
guidance documents. 

5.2.16 As of the 17 December 2015 all Pollution Prevention Guidance (PPG) 
Documents published by the UK environment agencies were withdrawn. A new 
series of Guidance for Pollution Prevention (GPP) is in development, which 
provides updated good practice guidance to the UK. While this is not regulatory 
guidance in England where the UK government website outlines regulatory 
requirements, it remains a useful resource for best practice. The following 
relevant GPPs have been released to date on the NetRegs website [REF 9] and 
should be identified as good practice: 

a. GPP 2: Above ground oil storage. 

b. GPP 4: Treatment and disposal of wastewater where there is no connection 
to the public foul sewer. 

c. GPP 5: Works and maintenance in or near water. 

d. GPP 8: Safe storage and disposal of used oils. 
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e. GPP 13: Vehicle washing and cleaning. 

f. GPP 19: Vehicles: Service and Repair. 

g. GPP 20: Dewatering underground ducts and chambers. 

h. GPP 21: Pollution Incident Response Plans. 

i. GPP22: Dealing with spills. 

j. GPP26: Safe storage – drums and intermediate bulk containers. 

5.2.17 Where new GPPs are yet to be published, previous PPGs may still provide useful 
advice on the management of construction to avoid, minimise and reduce 
environmental impacts, they should not be relied upon to provide accurate details 
of the current legal and regulatory requirements and processes. Construction 
phase operations would be carried out in accordance with guidance contained 
within the Environment Agency PPGs [REF 10], including: 

a. PPG1: General guide to the prevention of pollution. 

b. PPG3: Use and design of oil separators in surface water drainage systems. 

c. PPG6: Working at construction and demolition sites. 

d. PPG7: Safe storage – the safe operation of refuelling facilities. 

e. PPG18: Managing fire water and major spillages. 

f. PPG19: Control of Spillages and Fire Fighting Runoff. 

5.2.18 Additional good practice guidance for mitigation to protect the water environment 
can be found in the following key documents: 

a. Construction Industry Research and Information Association (CIRIA) (2016) 
C753 The SuDS Manual (second edition) [REF 16]. 

b. CIRIA (2015) C741Environmental good practice on site guide (fourth edition) 
[REF 15]. 

c. British Standard (2013) BS8582: Code of Practice for Surface Water 
Management of Development Sites [REF 17]. 

d. CIRIA (2006) C648Control of water pollution from linear construction 
projects, technical guidance [REF 14]. 

e. CIRIA (2004) C609 Sustainable Drainage Systems, hydraulic, structural and 
water quality advice [REF 12]. 

f. CIRIA (2001) C532 Control of water pollution from construction sites – 
Guidance for consultants and contractors [REF 11]. 
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5.2.19 With regards to the management of excessive fine sediment in construction site 
runoff, there are a wide range of measures that can be applied to provide the 
same level of effective control. It would be for the Principal Contractor to decide 
how best to manage construction site runoff and different measures or 
approaches may be most suitable in different locations and activities across the 
Site.  

5.2.20 Measures include preventative actions such as timing earth moving works to the 
drier months of the year, establishing buffer zones around water bodies, locating 
the highest risk activities away from watercourses where possible, and 
minimising the amount of site vegetation clearance and the size, duration of earth 
stockpiles, which should be seeded as soon as possible, compacted to reduce 
risk of erosion, and potentially covered with biodegradable matting or a suitable 
geotextile. Wheel wash facilities and road sweepers will also be used.  

5.2.21 Management actions include using a range of measures to intercept and treat 
construction site runoff by using straw bales, sandbags, fabric silt fences, 
vegetated buffer zones, construction SuDSs (e.g. settlement lagoons), and if 
necessary proprietary measures (such as lamella clarifiers).  

5.2.22 In particular, future drainage ponds will be excavated and used as temporary 
water storage facilities for the duration of the main earthwork’s construction. 
Water will be pumped into these ponds when required and water bowsers will 
use them as a water source when dust suppression is required. 

5.2.23 Works will be scheduled to avoid key migration and spawning seasons if 
possible, in consultation with the Environment Agency. In addition, for works 
affecting watercourse with relevant fish populations, noise and vibration will also 
be reduced to a minimum during construction and / or monitoring should be 
considered during construction phase to ensure noise level is maintained to an 
acceptable level to fish and invertebrates. Acoustic barriers to be implemented as 
necessary. 

Management of Spillage Risk 

5.2.24 To allow chemicals, fuels / oils and other such substances to enter the water 
environment could be in breach of the Water Resources Act 1991 [REF 25] (as 
amended). As such measures to control the storage, handling and disposal of 
these substances would need to be put in place prior to and during construction.  

5.2.25 The storage of oils will be in accordance with the Control of Pollution (Oil 
Storage) (England) Regulations 2001 [REF 27]; fuel and other potentially 
polluting chemicals would either be in self bunded containers or would be stored 
in a secure impermeable and bunded area (minimum capacity 110%); Refuelling 
is to be undertaken in designated areas only on hard standing with an isolated 
surface water drainage system.  

5.2.26 Similarly, to the management of fuel and re-fuelling, concrete batching to be 
done remote from watercourses, on hard standing with an isolated surface water 
drainage system so wastewater can be pumped out for offsite disposal at a 
suitably licenced waste facility. Concrete wash out areas are also to be provided 
on suitable geotextile sheets to prevent infiltration to ground.  
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5.2.27 The location and layout of compounds and the location of concrete batching 
facilities have been proposed to be as distant. Site welfare facilities will be 
appropriately managed, and all foul waste disposed of by an appropriate 
contractor to a suitably licenced facility. Any liquids exposed and/ or spilt from 
redundant pipework/ infrastructure would also be disposed of at a suitably 
licenced facility. 

5.2.28 It is proposed that any significant accumulations of sediment within watercourses 
are tested for contaminants prior to activities that could cause them to be 
mobilised. Off-site removal of these sediments should be undertaken should 
contaminants be identified. 

5.2.29 Spill kits are to be positioned across the site and particularly at locations close to 
watercourses and carried on all mobile plant. Static plant and parked mobile 
plant to be fitted with plant nappies or drip trays to capture any leaks.  

5.2.30 Plant, machinery or vehicles will be regularly inspected and maintained to ensure 
they are in good working order and clean for use in a sensitive environment. 

5.2.31 Finally, a plan to manage a chemical spillage on site will be prepared and 
implemented by the Principal Contractor. The Principal Contractor will be 
responsible for ensuring that all staff and sub-contractors are fully trained in the 
content and implementation of this plan. 

Management of Dewatering Activities 

5.2.32 There would be dewatering of groundwater where there are deep excavations of 
the ground such as for cuttings and borrow pits. In particular, dewatering is likely 
to be required in the area of deep excavations such as the A1 underpass cutting, 
the two borrow pits located to the northwest and northeast of the existing Black 
Cat roundabout, and other cuttings (such as those near Barford Road and 
Arlington Hill).  

5.2.33 In order to minimise the impact of the dewatering on groundwater and surface 
water resources a Construction Dewatering Strategy will be prepared by the 
Principal Contractor in accordance with the Groundwater Risk Assessment 
presented as Appendix 13.7 of the Environmental Statement 
[TR010044/APP/6.3] and Chapter 13, Road Drainage and the Water 
Environment, of the Environmental Statement [TR010044/APP/6.1]. This 
strategy is secured through the First Iteration EMP [TR010044/APP/6.8]. 

5.2.34 The purpose of the Construction Dewatering Strategy is to: 

a. Review and update existing ground investigation data and refine the existing 
groundwater risk assessment (Appendix 13.7 of the Environmental 
Statement [TR010044/APP/6.3])to confirm the final volume estimates of 
water that may need to be dewatered and the likely quality of that water; 

b. Consider how phasing/sequencing of the excavation of borrow pits and other 
cuttings will influence the amount of water that may need to be managed at 
any given time; 
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c. Undertake a feasibility assessment of options to remove water from the Site, 
including undertaking appropriate ecological and hydromorphological 
surveys, and hydraulic modelling (if necessary). Disposal options may 
include, but are not limited to: 

i. Re-use of water on-site (e.g. dust suppression); 

ii. Discharge to local watercourses; 

iii. Direct discharge to the River Great Ouse via temporary pipelines or by 
mobile bowser; and 

iv. Spraying to nearby fields. 

d. Subject to further surveys, modelling and assessment, determine the 
volume, rate and duration of flows that can be discharged to local 
watercourses without resulting in significant flood risk or environmental 
effects, or non-compliance with the WFD. Note that some water may need to 
be discharged to replenish any temporary reduction in baseflow; 

e. Where it is deemed not possible to discharge all of the water removed from 
excavations and borrow pits to a nearby watercourse, and there are no other 
alternative options, the Principal Contractor will consider methods to reduce 
further the ingress of groundwater (and overland flow) into borrow pits or 
excavations (e.g. working smaller area at a time or sealing the borrow 
pit/excavation by a suitable method). 

f. Where water is to be discharged to watercourses agree with the regulating 
authority: 

i. The constraints on the discharge (e.g. no discharge when flows in the 
receiving watercourse exceed a certain level at a certain location etc.) 
and what pre-treatment may be required; and 

ii. The scope of water quality and water level monitoring that is required (It 
is expected that baseline monitoring will be required for a period in 
advance of the works. This is to be agreed with stakeholders but is 
assumed to be a minimum of 12 months). 

g. Provide technical information to support applications to the Environment 
Agency for a Water Abstraction Licence under the Water Resources Act 
1991 and a Water Activity Environmental Permit under the Environmental 
Permitting (England and Wales) Regulations 2016, and potentially a Land 
Drainage Consent from the Bedford Group of Internal Drainage Boards 
(IDBs), Bedfordshire and River Ivel area in accordance with the Land 
Drainage Act 1991 (where it is not agreed to disapply these regulatory 
processes through the DCO); please refer to the Consents and Agreements 
Positions Statement [TR010044/APP/3.3]). 
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5.2.35 It is proposed that the Construction Dewatering Strategy would also include a 
programme of water monitoring and controlled discharges of water abstracted 
during dewatering. The groundwater monitoring process will be facilitated by the 
site-specific ground investigation (GI) boreholes installed between October 2019 
and June 2020, some of which are currently used for groundwater level and 
quality monitoring. Where necessary, it is proposed that additional monitoring 
boreholes should be drilled at strategic points (e.g. at or near areas of potential 
deep excavation with associated dewatering activities) in order to ensure the 
monitoring process is effective. Automatic water level data loggers (or other 
suitable method) to facilitate continuous monitoring would be installed in selected 
monitoring boreholes at strategic locations. 

5.2.36 At this stage the preferred option is to discharge any groundwater abstracted 
from dewatering activities to a watercourse (where it may compensate for any 
reduction that might occur from localised lowering of the groundwater table 
temporarily) or spread across land to infiltrate following appropriate treatment to 
remove suspended solids. The dewatering operation would be kept under 
observation and should chemical contamination be suspected any discharge to 
ground or a nearby watercourse would be halted and the contaminated water 
isolated for either additional treatment or suitable disposal at an off-site waste 
water site. 

5.2.37 When discharging water to a nearby watercourse the rate of discharge will need 
to be agreed with the relevant authority (i.e. the IDB in the case of Rockham 
Ditch and South Brook) to ensure that there is no unacceptable increase in flood 
risk or risk of scour. To manage scour risk at the point of discharge it is expected 
that paddleboards or similar measures will be required to dissipate the energy of 
the discharge. Where the required rate of discharge to keep the excavation dry 
exceeds what may be allowed to a single watercourse, additional locations for 
discharging the water will need to be provided or storage provided. Any 
discharge will need to be undertaken with the agreement of the relevant statutory 
regulator (where it is not agreed to disapply these regulatory processes through 
the DCO); in accordance with the Consents and Agreements Positions 
Statement [TR010044/APP/3.3]. Discharges will also need to comply with the 
pollution prevention requirements set out in the First Iteration EMP 
[TR010044/APP/6.8]. 

5.2.38 It is proposed that if groundwater contains high concentrations of suspended fine 
sediment that this will be filtered by using storage basins (e.g. the proposed long 
term treatment ponds will be excavated first so they can be used for this 
purpose), and, in combination with other proprietary measures (e.g. lamella 
clarifiers).  

Site Offices, Welfare Compounds and Satellite Compounds 

5.2.39 As detailed in Chapter 2, The Scheme of the Environmental Statement 
[TR010044/APP/6.1], three main offices and a number of satellite compounds 
are proposed. 
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5.2.40 Three main office and welfare compounds are planned for the Scheme. There 
would be two larger compounds, one at the Urban and Civic Wintringham 
Development, which would accommodate the head office functions for the 
Scheme and would also accommodate the Site Management and Delivery Team 
responsible for Sections 3 and 4 – ECML to Cambridge Road junction. The 
Wintringham Park compound would be 17ha in area including space for a large 
water management lagoon at the northern end. 

5.2.41 There would be another large office and welfare compound situated to the south-
east of the Black Cat junction. The function of this is to accommodate the site 
management and delivery team responsible for Sections 1 and 2, which includes 
the new junction and the mainline viaduct crossing of the River Great Ouse.  

5.2.42 A third smaller office and welfare compound is planned for the east end of the 
Scheme, this would be located north-east of the Caxton Gibbet junction and 
would provide facilities for the team responsible for the delivery of Section 5 and 
6, which includes the mainline and side roads from the east of Cambridge Road 
junction to the eastern tie including the new Eltisley and Caxton Road junctions. 
The borrow pit works to the north of Caxton Gibbet junction will also be managed 
for the compound. 

5.2.43 Each office and compound would operate on a 24-hour basis in order to facilitate 
continuous water management across the Scheme. Each compound will have: 

a. A water management area to manage site runoff from the impermeable area. 

b. Have a positive drainage system with SuDS provision as part of the 
compound design and construction. 

c. Rainwater will drain through this granular type construction of the 
hardstanding on each compound, with surface water from the cabins routed 
to suitable soakaways.  

d. Foul drainage from the cabin and welfare units at each compound will be 
collected in storage tanks which will be emptied regularly by a tanker (with 
appropriate waste carrier licence etc.) for offsite disposal at a suitably 
licenced waste-water facility. 

5.2.44 There are also the following smaller satellite compounds (where foul drainage will 
be managed according to the same arrangements proposed for the three main 
compounds): 

a. Construction of Roxton Road Bridge, located west of Roxton Road and south 
of the A421. 

b. Construction of Kelpie Marina Road Bridge, located west of A1. 

c. Barford Road bridge, and River Great Ouse crossing east embankment and 
high pressurised gas main diversion, located west of Barford Road and south 
of Scheme. 

d. East Coast Main Line bridge west side, located west of railway line. 

e. East Coast Main Line bridge east side, located east of railway line. 

f. New Alington Top Farm bridge. 
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g. Potton Road bridge, located east of Scheme and south of Potton Road. 

h. Wintringham footbridge, located west of Scheme. 

i. Cambridge Road junction, located north of Scheme. 

j. Fox Brook bridleway bridge, located south of Scheme. 

k. Toseland Road Bridge, located south of the Scheme. 

l. St. Ives Road Bridge, located north of the Scheme. 

5.2.45 Foul drainage from the cabin and welfare units at each compound will be 
collected in storage tanks which will be emptied regularly by a tanker (with 
appropriate waste carrier licence etc.) for offsite disposal at a suitably licenced 
wastewater facility.  

5.2.46 Rainwater will drain through this granular type construction of the hardstanding 
on each compound, with surface water from the cabins routed to suitable 
soakaways.  

Culverts 

5.2.47 Culverts would generally be constructed offline from the existing watercourse. 
The route would be open cut to formation with benched sides and the base 
blinded. A system of local sumps and suction pumps will be used to keep the 
excavation dry with the water discharges via silt sock either back into the ground 
or into a local pre-earthworks ditch. 

5.2.48 Where it is necessary to construct culverts on-line with the original water course 
a system of over pumps will be set up to bypass the culvert site which will include 
contingency measures such as a standby pump or flume pipe and a detailed 
maintenance procedure. Once this pumping system is in place the watercourse 
will be blocked and the pumps made operational leaving a dry section for the 
culvert construction.  

5.2.49 When the new culvert structure is complete, the approach section of the new 
drainage route would be excavated and tied back into the watercourse and the 
water diverted to the new route once the channel has been cleared of any debris 
or equipment, and only either when new vegetation has established or any areas 
vulnerable to potential erosion under higher flows has been protected by pegging 
biodegradable matting in place.  

Water Quality Monitoring 

5.2.50 During construction it is proposed to undertake a water quality monitoring 
programme to make sure that mitigation measures are operating as planned and 
preventing pollution. This is standard practice for construction works of this type, 
and full details would be outlined in the full Water Management Plan to be 
prepared at a later stage of the project. The purpose of the monitoring 
programme would also be to make sure that should pollution occur it is identified 
as quickly as possible and appropriate action is taken in line with a Pollution 
Control Plan.  
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5.2.51 The water quality monitoring programme would be developed by the Principal 
Contractor in consultation with the Environment Agency and LLFA during the 
process of obtaining environmental permits/ consents for works affecting, or for 
temporary discharges to, watercourses associated with the Scheme (or 
alternative arrangements as defined in the DCO if these consents are 
disapplied). It is expected that this would include a combination of daily 
observations and monitoring using a calibrated hand-held water quality probe 
downstream of the Site, and regular water quality sampling on a periodic basis or 
ad hoc depending on circumstances.  

5.2.52 To make sure that monitoring during construction is effective it would be 
necessary to carry out pre-construction monitoring. There is no guidance on how 
long or frequent this should be, but it is recommended that if possible 12 monthly 
visits are made to collect samples, in situ data, and make visual and olfactory 
observations of watercourses, to add to the monitoring data already obtained.  

Relevant permits, consents, and licences 

5.2.53 The Scheme crosses a Main River, the River Great Ouse, and numerous 
ordinary watercourses (see Table 13-5 of Chapter 13, Road drainage and the 
water environment of the Environmental Statement [TR010044/APP/6.1] and 
Figure 13.1 of the Environmental Statement [TR010044/APP/6.2]). The 
proposed works in, around and over the River Great Ouse will require a Flood 
Risk Activity Permit from the Environment Agency under the Environmental 
Permitting (England and Wales) Regulations 2016 [REF 26], where exemptions 
do not apply. Temporary discharges of ‘unclean’ runoff may also require a Water 
Activity Permit under the Environmental Permitting (England and Wales) 
Regulations 2016 [REF 26] from the EA, also where exemptions do not apply. In 
addition, the temporary or permanent diversion of watercourses, the dewatering 
of ponds and the ground may require water abstraction, impoundment or transfer 
licences from the Environment Agency under the Water Resources Act 1991 
[REF 25]. Such works are intended to be undertaken with the agreement of the 
Environment Agency but without the need for a formal consent by including 
powers in the DCO to disapply their respective empowering legislation insofar as 
they apply to the Order land. However, if consent to disapply is not given then an 
application for the respective permit or licence will be made to the EA. Refer to 
the Consents and Agreements Position Statement [TR010044/APP/3.3] for 
further information.  

5.2.54 As part of the Scheme, works will be taking place which would normally require 
the consent of the local Bedfordshire and River Ivel IDB under the Land Drainage 
Act 1991 [REF 24] as amended by the Flood and Water Management Act 2010 
[REF 7] and under the Bedfordshire and River Ivel Internal Drainage Board 
Byelaws 1985.. Such works are intended to be undertaken with the agreement of 
the IDB but without the need for a formal consent by including powers in the 
DCO to disapply their respective empowering legislation insofar as they apply to 
the Order land. However, if consent to disapply is not given then an 
application will be made to the IDB for permission to carry out the works. Refer to 
the Consents and Agreements Position Statement [TR010044/APP/3.3] for 
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further information. This includes works relating to Rockham Ditch, South Brook, 
and Stone Brook.  

5.2.55 As part of the Scheme, works may be taking place which would normally need 
the approval  of the Central Bedfordshire Council Drainage Board under the Land 
Drainage Act 1991 as amended by the Floods and Water Management Act 
2010 and under the Central Bedfordshire Council and Drainage Byelaws 2016. 
Such works are intended to be undertaken without the need for a formal consent 
by including powers in the DCO to disapply their respective empowering 
legislation insofar as they apply to the o Order land. However, if consent to 
disapply is not given then an application will be made to the CBC Drainage Board 
for permission to carry out the works. Refer to the Consents and Agreements 
Position Statement [TR010044/APP/3.3] for further information. This includes 
works relating to Stone Brook. 

 Under the Flood and Water Management Act 2010 [REF 7] and Section 23 of the 
Land Drainage Act 1991 [REF 24], consent may be required for certain works 
that may affect the flow in Ordinary Watercourses (i.e. all watercourses that are 
not Main Rivers or maintained by IDBs) from the LLFAs. Such works are 
intended to be undertaken with the agreement of the LLFAs but without the need 
for a formal consent by including powers in the DCO to disapply their respective 
empowering legislation insofar as they apply to the Order land. However, if 
consent to disapply is not given then an application will be made to the LLFA for 
the respective consents. Refer to the Consents and Agreements Position 
Statement [TR010044/APP/3.3] for further information.  

Construction Phase Assessment 

Ouse (Roxton to Earith) 

Runoff and disturbance of fine sediments during construction  

5.2.56 The risk to the water environment from these construction activities is greatest 
where they occur close to and within waterbodies, such as where there would be 
construction of new (or alteration of existing) crossings of the River Great Ouse 
and its tributaries not designated as WFD water bodies in their own right (i.e. 
Rockham Ditch, South Brook and Gallow Brook), construction of new drainage 
outfalls to Rockham Ditch, South Brook, Gallow Brook and a ditch upstream of 
the River Great Ouse (RGO1).  

5.2.57 Works potentially affecting Rockham Ditch include the Black Cat junction 
remodelling and A1 underpass (including the discharge of water pumped out 
from deep excavations), the operation of a satellite compound for the 
construction of Rockham Road bridge is to be located adjacent to the east side of 
Rockham Ditch, the excavation of a borrow pit to the north of the watercourse 
and the A421, and the construction of a number of new surface water outfalls 
(LPA1/5/6, SRN1/3/9). No significant works are proposed to the existing A421 
and A1 culverts but there will be the construction of new culverts (E72, E76, E77, 
S75, S80, S89). 
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5.2.58 The closest element of the Scheme to the South Brook is the borrow pit to the 
northeast of Black Cat junction located approximately 100 metres away and a 
new culvert for the Roxton Road link. No ground contamination has been 
reported or observed during the detailed 2019/2020 ground investigation for the 
Scheme. Dewaters may be discharged into South Brook, maintaining its flow, but 
also increasing the risk of introducing fine sediment or pollutants. To the west of 
the A1 the new Roxton Road link will be constructed. A new culvert (S4) would 
be constructed across South Brook for the Roxton Road link and this would 
require a minor realignment of the channel. Finally, new surface water outfalls 
would also be constructed (LPA2/7/8, SRN4/6). 

5.2.59 In the headwaters of Gallow Brook works include construction of the mainline 
and associated drainage infrastructure and structures. This includes the 
construction of new culverts across minor headwater channels (S30, S56, and 
S85), a new treatment pond, new surface water outfalls (SRN17 and LPA14/15), 
and the setting up and operation of a satellite compound (Toseland Road Bridge, 
located south of the Scheme).  

5.2.60 Mitigation measures as outlined earlier would be implemented in accordance with 
the First Iteration EMP [TR010044/APP/6.8] and OWMP presented within as a 
technical appendix. With reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term negligible impact (with 
mitigation) is predicted to the River Great Ouse, and a minor adverse impact to 
its tributaries from disturbed fine sediments (compliant with WFD objectives).  

Chemical spillages during construction 

5.2.61 During these works there is potential for adverse impacts on water quality from 
chemical spillages and leaks, including from oils, fuels and concrete. Chemical 
spillages during construction may impact this water body directly, where they 
occur within or next to the water body, or indirectly through surface runoff.  

5.2.62 The risk to the main River Great Ouse would be expected to be less severe than 
in the smaller watercourses due to the dispersal and dilution potential of this 
large water body, whereas there is reduced potential for pollutant dispersal in the 
smaller tributaries which may therefore experience greater impact if not 
mitigated. However, the main stem of the River Great Ouse may have an 
increased risk due to the cumulative amount of works within its catchment along 
multiple tributaries (as well as other WFD classified water bodies that are also 
tributaries such as Begwary Brook, Stone Brook, Abbotsley and Hen Brooks, and 
West Brook.  

5.2.63 Mitigation measures as outlined earlier would be implemented in accordance with 
the First Iteration EMP [TR010044/APP/6.8] and OWMP presented within as a 
technical appendix. With reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term negligible impact (with 
mitigation) is predicted to the River Great Ouse, and a minor adverse impact to 
its tributaries from the risk from chemical spillages (compliant with WFD 
objectives).  
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Physical Modification of Water Bodies 

5.2.64 Installation of drainage outfalls to Rockham Ditch, South Brook and Gallow Brook 
and a ditch upstream of the River Great Ouse (RGO1), plus in-channel works for 
the crossings of Rockham Ditch, South Brook and Gallow Brook would have 
short term, temporary adverse impacts on aquatic organisms due to disruption to 
the riparian and bed habitats, and may also have temporary adverse impacts on 
the hydrological and sediment regimes during construction.  

5.2.65 Mitigation measures to reduce potential adverse impacts as outlined earlier 
would be implemented in accordance with the First Iteration EMP 
[TR010044/APP/6.8] and OWMP presented within as a technical appendix. 
Overall, this would give a localised, temporary minor adverse impact against 
hydromorphological status of the water body, but this is not considered significant 
at the local watercourse scale and would thereby have no impact on the 
hydromorphological status of the larger River Great Ouse WFD water body.   

Temporary Impact on Baseflows from proposed Borrow Pit at Black Cat Junction 

5.2.66 The construction of the Scheme would involve a number of cuttings along the 
route some of which may require dewatering as a result of interception with the 
natural groundwater level and flow path. Using baseline geological and 
hydrogeological data a conceptual hydrogeological model for the Scheme was 
developed to assess the potential impact on groundwater from construction of 
the cuttings as detailed in Appendix 13.7 of the Environmental Statement 
[TR010044/APP/6.3]. 

5.2.67 The assessment considers the elevation of the deepest point of each cutting 
against the maximum recorded groundwater level as measured from the site-
specific Ground Investigation monitoring boreholes installed in 2019/ 2020 and 
available data from historical borehole records. It also considers the existing 
ground elevation against the proposed elevation profile of the Scheme, while 
taking into consideration the geology and hydrogeology beneath the Scheme. 

5.2.68 Based on the conceptual model, preliminary qualitative screening assessment as 
detailed in Appendix 13.7 of the Environmental Statement [TR010044/APP/6.3] 
showed that the majority of the cuttings are unlikely to intercept with or would 
only minimally intercept the groundwater table. Some cuttings and borrow pits 
such as the A1 underpass cutting, Barford Road cutting and Alington Hill cutting 
and the two borrow pits located near Black Cat junction, are likely to have greater 
interaction with groundwater and were considered in more detail. This is 
discussed in Chapter 13, Road drainage and the water environment of the 
Environmental Statement [TR010044/APP/6.1] which concludes that all 
excavations, except the north-west of Black Cat junction, would result in no 
impact to baseflow to local watercourses. With regards to the borrow pit to the 
north-west of Black Cat junction, Rockham Ditch is within the estimated zone of 
influence of temporary groundwater draw down, and this is discussed in more 
detail below. 
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5.2.69 The proposed borrow pit that would be located to the north-west of Black Cat 
junction, covering approximately 85,000 m2 in area and would be up to 3m deep into 
the underlying River Terrace Deposits aquifer. It is understood that as part of the 
borrow pit restoration strategy, the pits would be backfilled with screened inert 
materials (i.e. materials screened for contamination to ensure compliances to all 
regulatory requirement) obtained from the construction of the Scheme. 

5.2.70 Ground elevation at the location of the borrow pit is approximately 24 metres AOD. 
A review of nearby BGS (Ref 38) boreholes (TL15NE100, TL15NE97 and 
TL15NE60) and the GI groundwater monitoring boreholes (BH203, BH206, BH207 
and BH215) installed in 2019/2020 in the vicinity of the site indicates that the 
average groundwater elevation at the proposed borrow pit location is approximately 
23 metres AOD (i.e. 1 metres BGL) with an easterly flow direction towards the River 
Great Ouse. Given the proposed depth (3 metres) of the pit and the shallow 
groundwater level at the location, a dewatering drawdown of up to 3 metres below 
the rest water level (i.e. 2 metres to the base of the pit, plus 1 metres below the base 
to maintain dry conditions in the working area of the pit) would be required to 
maintain a dry operational area irrespective of natural seasonal variations in the 
groundwater level. 

5.2.71 Based on the highest groundwater levels recorded, preliminary calculations as 
detailed in Appendix 13.7 of the Environmental Statement [TR010044/APP/6.3] 
show that the estimated groundwater inflow to the borrow pit would be 
approximately 2,775m3/day for the maximum required drawdown of 3 metres with a 
maximum zone of influence of approximately 85 metres.  

5.2.72 The Rockham Ditch flows along the southern boundary of BPA and is within the 
zone of influence, and thus baseflow could be impacted (if hydrologically linked). To 
mitigate for this, water pumped out of the borrow pit would be returned to Rockham 
Ditch at a control rate and following any pre-treatment to remove any excess fine 
sediment. This will maintain flows and mitigate for any reduction in baseflow as a 
consequence of the borrow pit, while it is in use. This process will also be informed 
by water level and flow monitoring carried out pre-construction and during the 
operation of the borrow pit. A temporary and minor adverse impact is predicted.  
Rockham Ditch is not classified under the WFD in its own right but is a minor 
tributary to the Ouse (Roxton to Earith) water body. No perceptible effect on flows 
within the River Great Ouse is predicted. Overall, although a temporary and 
localised minor adverse impact is predicted, this will not lead to any non-compliance 
at the water body level. 
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Impact of dewatering large excavations and borrow pits on receiving 
watercourses 

5.2.73 All excavations but especially the deepest excavations, such as for road cuttings 
and borrow pits, and particularly those in the Black Cat area where there are 
RTD (i.e. the A1 Underpass and borrow pits to the northwest and northeast of the 
junction), have the potential to have ingress of groundwater.  Table 4-6 provides 
a summary of the estimated volumes of water that may need to be dewatered 
alongside estimate of normal flows from nearby watercourses. Please refer to 
Chapter 13, Road Drainage and the Water Environment [TR010044/APP/6.1] 
and Appendix 13.7 of the Environmental Statement [TR010044/APP/6.3] for 
further details of how these volume estimates were determined.   

Table 5-1: Estimated volumes of water that may need to be dewatered 

Excavati
on 

Estimated 
daily 
volume of 
water to 
dewater 

Estimated daily 
volume of 
water to 
dewater based 
on phased 
excavation (c. 
20% of the total 
area/length for 
borrow 
pit/cutting)* 

Potential 
receiving 
watercours
e (if 
discharged
) 

Estimated Normal Discharge^ 

m3/d l/s 

m
3
/d

 

l/
s

 

m
3
/d

 

l/
s

 

Q
1
0

 

Q
5
0

 

Q
9
5

 

Q
1
0

 

Q
5
0

 

Q
9
5

 

Borrow 
pit to the 
northwes
t of Black 
Cat 

277
5 

32.1
2 

957 11.08 
Rockham 
Ditch  

1910 346 173 22 4 2 

Borrow 
pit to the 
northeast 
of Black 
Cat 

770 8.91 330 3.82 
South Brook 
(or River 
Great Ouse) 

2021
8 

328
3 

121
0 

234 38 14 

A1 
Underpa
ss 

150
0 

17.3
6 

300 3.47 South Brook 
2021

8 
328

3 
121

0 
234 38 14 

Barford 
Road 
Cutting 

12 0.14 <5 <0.06 

Not defined 
as volumes 
are 
relatively 
small. 

n/a n/a n/a n/a n/a n/a 
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Excavati
on 

Estimated 
daily 
volume of 
water to 
dewater 

Estimated daily 
volume of 
water to 
dewater based 
on phased 
excavation (c. 
20% of the total 
area/length for 
borrow 
pit/cutting)* 

Potential 
receiving 
watercours
e (if 
discharged
) 

Estimated Normal Discharge^ 

m3/d l/s 

m
3
/d

 

l/
s

 

m
3
/d

 

l/
s

 

Q
1
0

 

Q
5
0

 

Q
9
5

 

Q
1
0

 

Q
5
0

 

Q
9
5

 

Arlington 
Hill 
Cutting 

65 0.75 13 0.150 

Not defined 
as volumes 
are 
relatively 
small. 

n/a n/a n/a n/a n/a n/a 

Caxton 
Gibbet 
Borrow 
Pits 
(BPE&B
PF) 

95 1.10 <20 <0.23 

Not defined 
as volumes 
are 
relatively 
small. 

n/a n/a n/a n/a n/a n/a 

*Please refer to Appendix 13.7 of the Environmental Statement [TR010044/APP/6.3] for 
details of how these estimates were made. 

^Estimated using LowFlows Software. 

 



A428 Black Cat to Caxton Gibbet improvements 
Environmental Statement – Appendix 13.1 Water Framework 
Directive Assessment 

 

 

 

Planning Inspectorate Scheme Ref: TR010044 
Application Document Ref: TR010044/APP/6.3 

95 

5.2.74 Excavations and borrow pits further east are unlikely to require significant 
dewatering given their shallow depth in relation to the water table/limited 
groundwater potential of the Till and thus can be managed using standard 
methods and are not considered in detail any further.  

5.2.75 Table 5-1 shows that only Rockham Ditch and South Brook may receive 
significant discharges of water dewatered from excavations and borrow pits. This 
is discussed in more detail below. 

Rockham Ditch 

5.2.76 With reference to the estimated flow data presented in Table A4 in Appendix 
13.6 of the Environmental Statement [TR010044/APP/6.3], the discharge from 
the borrow pit to the northwest of Black Cat (if not phased) is equivalent to the 
annual mean Q6 flow. Looking at it on a seasonal basis, it could be as low as 
Q11 to Q18 in the winter, and up to between Q1-Q2 during the summer when 
this watercourse may be liable to drying up (it was observed as dry in August 
2018).  

5.2.77 The discharge would be additional to what is existing within the Rockham ditch. 
For example, the annual mean flow (which is approximately Q23 (c. 0.01m3/s)) 
would increase to approximately Q4 when considering that the maximum 
discharge into the ditch is propose to be 0.032 m3/s (therefore total mean flow 
would be 0.042 m3/s). This will vary across the year and would be around Q10 in 
the winter. 

5.2.78 If the discharge was phased and only 20% of the borrow pit was worked at any 
one time, the discharge would be equivalent to approximately Q23 (and Q10 in 
the summer). Q23 is also approximately the mean annual flow, and with a 
phased excavation of the borrow pit the discharge would increase this to around 
Q11 (i.e. approximately 0.021 m3/s). 

5.2.79 Dewatering the entire borrow pit would increase flows in Rockham Ditch and if 
sustained over long periods could have a greater risk of altering hydraulic 
habitats, causing scour and transporting excess fine sediment observed building 
up in the channel near to existing channel constrictions (such as culverts), but 
this may be considered a benefit from a hydro-ecology perspective.  For phased 
working of the borrow pit, where the rate of discharge would be smaller, the risk 
to Rockham Ditch would be proportionately lower.  

5.2.80 Based on the above analysis, the temporary impact on flows from discharging 
the estimated flows from the excavation of the borrow pit to the northwest of 
Black Cat, could result in the mobilisation of excess fine sediment within the 
channel, but the risk of scour would be low as the flows would remain within 
those that typically occur, albeit they may be sustained. A Construction 
Dewatering Strategy, secured through the Register of Environmental Actions and 
Commitments in the First Iteration EMP [TR010044/APP/6.8], will also be 
prepared in consultation the Bedford Group of IDBs, Bedfordshire and River Ivel 
area (and potentially the Environment Agency if the water is considered to be 
‘unclean’), to determine a suitable method of discharge to Rockham Ditch. This 
will include agreement of a rate, duration and volume of discharges, and any 
monitoring and treatment measures that are required.   
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5.2.81 Overall, a temporary minor adverse impact is predicted, resulting in a slight 
adverse effect on water quality and morphology.  

South Brook 

5.2.82 With reference to the estimated flow data presented in Table A5 in Appendix 
13.6 of the Environmental Statement [TR010044/APP/6.3], the combined 
estimated peak daily discharge from dewatering the A1 underpass and the 
borrow pit to the northeast of Black Cat is equivalent to the annual mean Q65 
flow. On a seasonal basis, it could equivalent to around Q95 (i.e. exceeded 95% 
of the time) in the winter (December to February) and around Q25 in 
August/September.  

5.2.83 The discharge would be additional to what is flowing at any given time within 
South Brook but would still remain below Q10 based on the annual flow of 102 l/s 
(approximately Q23) - the mean flow would therefore be around Q18 inclusive of 
the discharge. This will vary across the year and would be greater than Q10 May-
September if the peak volume is discharged. 

5.2.84 Based on the above analysis, the temporary impact on flows from discharging 
the estimated flows from the excavation of the A1 underpass and borrow pit to 
the northeast of Black Cat, is unlikely to have any significant impact on channel 
form, water quality or aquatic ecology. Maintaining higher flows through the 
summer (with appropriate treatment of water prior to discharge) might even 
provide beneficial support for river ecology during periods of low flow. A 
Construction Dewatering Strategy, secured through the Register of 
Environmental Actions and Commitments in the First Iteration EMP 
[TR010044/APP/6.8], will also be prepared in consultation the Bedford Group of 
IDBs, Bedfordshire and River Ivel area (and potentially the Environment Agency 
if the water is considered to be ‘unclean’), to determine a suitable method of 
discharge to South Brook. This will include agreement of a rate, duration and 
volume of discharges, and any monitoring and treatment measures that are 
required.   

5.2.85 Overall, a negligible and temporary impact is predicted on South Brook that is 
only likely to result in a slight adverse effect on water quality and a negligible 
effect on morphology.  

Abbotsley and Hen Brooks 

Runoff and disturbance of fine sediments during construction  

5.2.86 The risk to the water environment is greatest where there is to be construction 
activity close to or within the water body. This includes construction of a new 
culverted crossing and minor realignment of Hen Brook, plus culverted crossings 
of its upstream (non-classified) tributaries Fox Brook, Wintringham Brook and a 
tributary of Wintringham Brook. There would also be construction of new 
drainage outfalls as well as earthworks, excavations, site preparation, levelling 
and grading operations, which could all result in the disturbance of soils and lead 
to runoff containing excess fine sediment entering these watercourses.  
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5.2.87 Works within affecting the main stem of Hen Brook include construction of the 
new mainline and associated infrastructure including new attenuation ponds and 
drainage works, high level flow culverts and floodplain compensation areas, and 
modifications to the existing culvert and other structures (S19, S20, S23 and S26 
in and around the main channel and immediate drains, S41 and S42 on a small 
tributary to the south close to the B1046, and S43 on another minor tributary 
further south), new surface water outfalls (SRN12/13 and LPA11/12), and the 
main construction compound at the Wintringham Development and the satellite 
compound at Potton Road overbridge. 

5.2.88 Works to Wintringham Brook and its tributaries include construction of the 
mainline road and associated infrastructure, attenuation ponds, new culverts for 
Wintringham Brook and Wintringham Brook tributary (S21, S22 and S24, S29 
and S55, respectively), construction of the Cambridge Road junction, new 
surface water outfalls (SRN14/14a/15 and LPA13), and the setting up and 
operation of two temporary satellite compounds at Wintringham Footbridge 
(located west of Scheme) and for the Cambridge Road junction (located north of 
Scheme). 

5.2.89 Works to Fox Brook and its tributaries include construction of the mainline and 
associated drainage infrastructure and structures in the headwaters of Fox 
Brook. This includes the construction of new culverts across minor headwater 
channels (S53, S64, S86 and S87), a new treatment pond, a new surface water 
outfall (SRN16) and the setting up and operation of a satellite compound (Fox 
Brook Bridleway Bridge, located south of Scheme). 

5.2.90 As with the Ouse (Roxton to Earith) WFD water body, mitigation measures would 
be implemented in accordance with the First Iteration EMP [TR010044/APP/6.8] 
and OWMP presented within as a technical appendix. Taking these mitigation 
measures into account, and with reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term minor adverse impact is 
predicted to the Abbotsley and Hen Brooks WFD water body, including non-WFD 
classified tributaries (compliant with WFD objectives). 

Chemical spillages during construction 

5.2.91 During the construction phase there is potential for adverse impacts on water 
quality from chemical spillages and leaks, including from oils, fuels and concrete. 
Chemical spillages during construction may impact this water body directly, 
where they occur within or next to the water body, or indirectly through surface 
runoff or via upstream tributaries that are directly at risk. 
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5.2.92 Mitigation measures would be implemented in accordance with the First Iteration 
EMP [TR010044/APP/6.8] and OWMP presented within as a technical appendix. 
Taking these mitigation measures into account, and with reference to Table 13-
12 of Chapter 13, Road drainage and the water environment of the 
Environmental Statement [TR010044/APP/6.1] a temporary and short term minor 
adverse impact is predicted to the Abbotsley and Hen Brooks WFD water body, 
including non-WFD classified tributaries (compliant with WFD 
objectives).Providing these measures are implemented no significant adverse 
impact is predicted or non-compliance with any WFD objectives at the water 
body scale. 

Physical Modification of Water Bodies 

5.2.93 Installation of drainage outfalls to Hen Brook, Wintringham Brook and a tributary 
of Wintringham Brook, plus in-channel works for the new culverted crossings of 
Hen Brook, Fox Brook, Wintringham Brook and a tributary of Wintringham Brook 
would have short term, temporary adverse impacts on aquatic organisms due to 
disruption to the riparian and bed habitats, and may also have temporary adverse 
impacts on the hydrological and sediment regimes during construction. 

5.2.94 Mitigation measures to reduce potential adverse impacts as outlined earlier 
would be implemented in accordance with the First Iteration EMP 
[TR010044/APP/6.8] and OWMP presented within as a technical appendix. 
Overall, this would give a localised, temporary minor adverse impact against 
hydromorphological status of the water body, but this is not considered significant 
at the local watercourse scale and would thereby have no impact on the 
hydromorphological status of the Abbotsley and Hen Brook WFD water body. 

Stone Brook 

Runoff and disturbance of fine sediments during construction  

5.2.95 Works within the Stone Brook WFD water body catchment include the 
construction of the Scheme in what is currently greenfield land, the construction 
of Barford Road crossing, Rectory Farm attenuation pond, new culverts across 
numerous minor tributaries to Stone Brook (S11, S12, S82, S44, S46, S48, S83, 
and S84), new surface water outfalls SRN10/11 and LPA9) and the setting up 
and operation of temporary satellite compounds for the construction of East 
Coast Mainline underbridge and Barford Road Bridge. There are no works to the 
main channel of Stone Brook. 

5.2.96 With the implementation of the mitigation measures outlined earlier and 
presented in more detail in the First Iteration EMP [TR010044/APP/6.8] 
(including an OWMP) and with reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term minor adverse impact is 
predicted (compliant with WFD objectives). 



A428 Black Cat to Caxton Gibbet improvements 
Environmental Statement – Appendix 13.1 Water Framework 
Directive Assessment 

 

 

 

Planning Inspectorate Scheme Ref: TR010044 
Application Document Ref: TR010044/APP/6.3 

99 

Chemical spillages during construction 

5.2.97 During the construction phase there is potential for adverse impacts on water 
quality from chemical spillages and leaks, including from oils, fuels and concrete. 
Chemical spillages during construction may impact this water body indirectly via 
upstream tributaries that are directly at risk.  

5.2.98 With the implementation of the mitigation measures outlined earlier and 
presented in more detail in the First Iteration EMP [TR010044/APP/6.8] 
(including an OWMP) and with reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term minor adverse impact is 
predicted from the risk of chemical spillages during construction works (compliant 
with WFD objectives). 

Physical Modification of Water Bodies 

5.2.99 Construction works for new structures affecting headwater tributaries of Stone 
Brook would have short term, temporary adverse impacts on aquatic organisms 
due to disruption to the riparian and bed habitats and could also have temporary 
adverse impacts on the hydrological and sediment regimes during construction. 

5.2.100 Mitigation measures to reduce potential adverse impacts as outlined earlier 
would be implemented in accordance with the First Iteration EMP 
[TR010044/APP/6.8] and OWMP presented within as a technical appendix. 
Overall, this would give a localised, temporary minor adverse impact to 
headwater non-WFD classified tributaries of Stone Brook, which is not 
considered significant at the local watercourse scale and would thereby have no 
impact on the hydromorphological status of the Stone Brook WFD water body. 

Begwary Brook 

Runoff and disturbance of fine sediments during construction  

5.2.101 Works affecting Begwary Brook are related to those along the A1 near 
Wyboston. This includes construction of the new Roxton Road link, and the 
construction of a culvert as this crosses Begwary Brook (S16), and new surface 
water outfalls (LPA3, SRN7/8). The construction of two flood compensation areas 
will also be created to the west of the A1. 

5.2.102 With the implementation of the mitigation measures outlined earlier and 
presented in more detail in the First Iteration EMP [TR010044/APP/6.8] 
(including an OWMP) and with reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term minor adverse impact is 
predicted (compliant with WFD objectives). 

Chemical spillages during construction 

5.2.103 During the construction phase there is potential for adverse impacts on water 
quality from chemical spillages and leaks, including from oils, fuels and concrete. 
Chemical spillages during construction may impact this water body directly or 
indirectly through surface runoff.  
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5.2.104 With the implementation of the mitigation measures outlined earlier and 
presented in more detail in the First Iteration EMP [TR010044/APP/6.8] 
(including an OWMP) and with reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term minor adverse impact is 
predicted from the risk of chemical spillages during construction works (compliant 
with WFD objectives). 

Physical Modification of Water Bodies 

5.2.105 Works to the channel of Begwary Brook would have short term, temporary 
adverse impacts on aquatic organisms due to disruption to the riparian and bed 
habitats and may also have temporary adverse impacts on the hydrological and 
sediment regimes during construction.  

5.2.106 Mitigation measures to reduce potential adverse impacts as outlined earlier 
would be implemented in accordance with the First Iteration EMP 
[TR010044/APP/6.8] and OWMP presented within as a technical appendix. 
Overall, this would give a localised, temporary minor adverse impact against 
hydromorphological status of the water body, but this is not considered significant 
enough to have an impact at the water body scale.  

West Brook 

Runoff and disturbance of fine sediments during construction  

5.2.107 Works within the West Brook WFD water body catchment include construction of 
the mainline and associated drainage infrastructure and structures. This includes 
the construction of new culverts across numerous minor headwater tributaries 
(S35, S36, S37, S39, S59, S63, S68, S69, S70, and S71), ponds, and new 
surface water outfalls (SRN18/19/20/21/22/23 and LPA16/17/18). Two borrow 
pits are also proposed to the north of the Caxton Gibbet junction, although 
significant dewatering is not considered likely in this area of the site. Eltisley 
Junction satellite compound (St. Ives Road Bridge, located north of the Scheme, 
Ch16000), and the construction compound to the east of Caxton Gibbet junction, 
will also be nearby to headwater watercourses of West Brook. However, all 
works are taking place on minor headwater tributaries of West Brook, with the 
named watercourse being approximately 4 kilometres (2.5 miles) downstream.  

5.2.108 Given the distance between the Scheme and the classified West Brook any 
adverse impact from disturbed fine sediments to the WFD water body itself would 
be expected to be negligible.   

5.2.109 With the implementation of the mitigation measures outlined earlier and 
presented in more detail in the First Iteration EMP [TR010044/APP/6.8] 
(including an OWMP) and with reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term minor adverse impact is 
predicted on the non-WFD classified headwater streams (compliant with WFD 
objectives). 
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Chemical spillages during construction 

5.2.110 During the construction phase there is potential for adverse impacts on water 
quality from chemical spillages and leaks, including from oils, fuels and concrete. 
Chemical spillages during construction may impact this water body indirectly via 
upstream tributaries that are directly at risk.  

5.2.111 With the implementation of the mitigation measures outlined earlier and 
presented in more detail in the First Iteration EMP [TR010044/APP/6.8] 
(including an OWMP) and with reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term minor adverse impact is 
predicted from the risk of chemical spillages during construction works (compliant 
with WFD objectives). 

Physical Modification of Water Bodies 

5.2.112 Installation of drainage outfalls and culverts to the small ditchcourses upstream 
of West Brook would have short term, temporary adverse impacts on aquatic 
organisms due to disruption to the riparian and bed habitats and may also have 
temporary adverse impacts on the hydrological and sediment regimes during 
construction.  

5.2.113 Mitigation measures to reduce potential adverse impacts as outlined earlier 
would be implemented in accordance with the First Iteration EMP 
[TR010044/APP/6.8] and OWMP presented within as a technical appendix. 
Overall, there would be a localised, temporary minor adverse impact against 
hydromorphological status of the water body, but this is not considered significant 
at the WFD watercourse scale, especially given that the WFD classified reach is 
over 4 kilometres (2.5 miles) downstream.  

Bourn Brook 

Runoff and disturbance of fine sediments during construction  

5.2.114 In the catchment area of Bourne Brook, the A1198 south of Caxton Gibbet 
junction will be realigned. This being carried out at some distance to the 
watercourse direct physical impacts is unlikely and the main pathway for impacts 
would be from uncontrolled site runoff via any existing drainage pathways. A new 
outfall will also be constructed to an unnamed minor tributary of Bourn Brook 
(SRN24). However, any fine sediment mobilised into the ditch could propagate 
downstream to the WFD classified reach. General construction activities such as 
earthworks, excavations, site preparation, levelling and grading operations would 
also occur close to ditches upstream of Bourn Brook, and again could lead to fine 
sediment being mobilised downstream if not accounted for. 

5.2.115 With the implementation of the mitigation measures outlined earlier and 
presented in more detail in the First Iteration EMP [TR010044/APP/6.8] 
(including an OWMP) and with reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term minor adverse impact is 
predicted on the non-WFD classified headwater streams (compliant with WFD 
objectives). 
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Chemical spillages during construction 

5.2.116 With the implementation of the mitigation measures outlined earlier and 
presented in more detail in the First Iteration EMP [TR010044/APP/6.8] 
(including an OWMP) and with reference to Table 13-12 of Chapter 13, Road 
drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1] a temporary and short term minor adverse impact is 
predicted from the risk of chemical spillages during construction works (compliant 
with WFD objectives). 

Physical Modification of Water Bodies 

5.2.117 The installation of a drainage outfall to a headwater ditch upstream of Bourn 
Brook (via Eastern Brook) would have short term, temporary adverse impact on 
aquatic organisms due to disruption to the riparian and bed habitat and may also 
have temporary adverse impacts on the hydrological and sediment regimes 
during construction.  

5.2.118 Mitigation measures to reduce potential adverse impacts as outlined earlier 
would be implemented in accordance with the First Iteration EMP 
[TR010044/APP/6.8] and OWMP presented within as a technical appendix. 
Overall, there would be a localised, temporary negligible adverse impact to an 
undesignated ditch which would not impact hydromorphological status of Bourn 
Brook at WFD water body scale. 

Potential Operation Impacts and Mitigation 

5.2.119 During operation, the following adverse impacts may occur: 

a. Impacts on water quality in rivers and other surface water bodies which 
receive highway runoff (including the use of de-icing materials) or as a result 
of accidental spillage (e.g. vehicle fuel spillage). 

b. Changes in topography, natural form and ground permeability which may 
have a subsequent effect on surface drainage patterns and flow regimes 
within watercourses. 

c. Hydromorphological impacts including changes to physical form (for example 
scour effects, culverting a watercourse), hydraulic processes and sediment 
dynamics (for example constriction of flows, flood plain disconnection, 
diversions) underpinning habitats in watercourses and their floodplains. 

Surface Water Runoff 

5.2.120 Surface water runoff from impermeable road surfaces may include a range of 
contaminants and pollutants, including sediments, oils, fuels, metals and de-
icants. It is often the combined impact from a number of pollutants rather than the 
concentration of one particular contaminant that is the main reason for poor 
water quality in a receiving watercourse. These pollutants can have adverse 
impacts on the ecological communities within the receiving watercourse.  
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5.2.121 There is also potential for the rate and volume of surface water runoff to increase 
due to the increased area of impermeable surfaces. This may increase the 
amount of pollutants delivered to the watercourse and the rate at which they 
enter.  

5.2.122 A more detailed review of potential impacts from road runoff is provided in 
Appendix B. 

Hydromorphological changes 

5.2.123 There are a number of crossings of watercourses proposed. Aside from the 
viaduct over the River Great Ouse, there would be culverted crossings of Hen 
Brook, Rockham Ditch, South Brook, and Gallows Brook within the Ouse (Roxton 
to Earith) WFD catchment. Culverts across Hen Brook and its tributaries Fox 
Brook and Wintringham Brook (and its tributaries), as well as crossings of the 
Begwary Brook WFD water body, and numerous headwater tributaries of the 
Stone Brook WFD water body and the West Brook WFD water body.   

River Great Ouse Viaduct 

5.2.124 The River Great Ouse and its floodplain would be crossed by a new viaduct, 
located east of Black Cat junction. The structure would be a six-span twin ladder 
girder, steel-concrete composite viaduct comprising of two decks each carrying 
the new eastbound and westbound carriageways. Each deck would be supported 
by in-situ reinforced concrete abutments and intermediate piers comprising four 
circular reinforced concrete columns with monopile foundations pre-cast concrete 
deck slabs installed as a number of discrete panels. The piers and adjoining 
embankments have been designed and located to avoid the river channel 
(minimum offset of 2 metres) and provide minimal obstruction of floodplain flows 
during both construction and operation. Construction will require a temporary 
crane platform on the floodplain. 

5.2.125 In total, the viaduct would be 260 metres long with the River Great Ouse flowing 
beneath easternmost and widest span (55.6 metres long). The soffit for the 
viaduct above the River Great Ouse takes account of the minimum headroom 
requirement for navigation above the normal retention level (i.e. 3 metres above 
15.05m AOD at this location which is therefore 18.05m AOD), and a minimum 
clearance of 0.6m freeboard above the 1:100 year flood event level with 35% 
allowance for climate change (estimated to be 17.9m AOD). Please refer to the 
FRA in Appendix 13.4 of the Environmental Statement [TR010044/APP/6.3]) for 
further details.  

Culverts 

5.2.126 Structures such as culverts and road outfalls have the potential to adversely 
impact the form of water bodies including hydraulic and sediment transport 
processes. For example, installation of a new culvert also has the potential to 
cause impedance of flow upstream of the structure leading to sediment 
accumulation, and/or increased flow through the structure causing scour of the 
bed downstream and formation of a pool. Culverts would unavoidably cause 
direct loss of riparian, bank and bed habitats, and cause indirect losses through 
shading effects. Shading is likely to reduce light intensity, photosynthesis, 
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metabolic activity and biochemical cycling within the watercourse, thereby 
impacting on the aquatic ecosystem. The structures may also hamper movement 
of mammals. The physical loss or change of character of an entire or part of a 
water body is an important consideration for this impact assessment, taking into 
account the secondary impact on ecology and other water services that a water 
body could provide at different scales. Further detail regarding impacts relating to 
watercourse and floodplain crossings are provided in Appendix B. 

5.2.127 In addition to the viaduct and bridge proposed across the River Great Ouse, 
there would be a further 55 structures (culverts) across watercourses, the 
majority of which would be across minor, 1st order and headwater ditches within 
the WFD water body catchments crossed by the Scheme (i.e. River Great Ouse, 
Begwary Brook, Stone Brook, Abbotsley and Hen Brooks, and West Brook). Of 
these, five structures are existing, of which three would only have minor 
alterations and two unaffected entirely (i.e. structures beginning with E#). Table 
5- provides a summary of these culverts, including details of the watercourses 
crossed and the approximate dimensions of the culvert. Please refer to Figure 
13.2 of the Environmental Statement [TR010044/APP/6.2]. Please note that 
although the overall length of each culvert is unlikely to change significantly 
between now and detailed design, to account for any uncertainty the assessment 
has considered the proposed length of each culvert plus 10%. This is considered 
conservative as the length of culverts may increase or decrease slightly. 

Table 5-2 Proposed Culverts  

WFD Water 
Body 

Structure 
number 

Structure Name 
Approx. 
Length 

(m) 

Width (m)/ 
Height (m) 

Location 

Begwary Brook E15 Begwary Brook A1 Culvert 
38.00 

(same as 
current) 

1.5 dia. pipe TL163564 

Begwary Brook S16 
Begwary Brook/ Roxton 
Road Link Culvert 

25.30 2.1/2.1  TL162565 

Abbotsley and 
Hen Brooks 

S53 
Cambridge Road 
Accommodation Track 
Culvert 

45.00 2.7/3.0 TL226601 

Abbotsley and 
Hen Brook 

S64 
Cambridge Road Bridleway 
North Culvert 

8.70 2.1/1.8 TL228602 

Abbotsley and 
Hen Brooks 

S86 
Fox Brook Track South 
Culvert 

4.00 2.4/2.7 TL228601 

Abbotsley and 
Hen Brooks 

S87 
Fox Brook Track North 
Culvert 

3.00 1.8/1.5 TL228602 

Abbotsley and 
Hen brooks 

S19 
New Hen Brook Culvert and 
Underpass 

33.20 
6.85/5.9 (incl. 

footpath) 
TL202584 
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WFD Water 
Body 

Structure 
number 

Structure Name 
Approx. 
Length 

(m) 

Width (m)/ 
Height (m) 

Location 

Abbotsley and 
Hen brooks 

S20 
Hen Brook Pond Access 
Track Culvert 

8.00 5.0/3.15   TL202583 

Abbotsley and 
Hen brooks 

S23 
Hen Brook South Field 
Access Culvert 

4.50 1.5/1.5 TL201582 

Abbotsley and 
Hen brooks 

S26 
Hen Brook North Field 
Access Culvert 

5.20 1.5/1.5 TL202584 

Abbotsley and 
Hen Brooks 

S41 B1046 West Culvert 14.00 1.2/1.0 TL201578 

Abbotsley and 
Hen Brooks 

S42 
B1046 West Emergency 
Access Culvert 

13.90 1.2/1.0 TL196579 

Abbotsley and 
Hen brooks 

S21 Wintringham Brook Culvert 39.50 2.4/2.65 TL205590 

Abbotsley and 
Hen brooks 

S22 
Wintringham Brook Pond 
Access Track Culvert 

6.50 2.1/2.4 TL205590 

Abbotsley and 
Hen brooks 

S24 
New Cambridge Road 
Culvert 

37.30 
2.6/1.8 (incl. 

mammal 
ledge) 

TL210597 

Abbotsley and 
Hen brooks 

S29 Fox Brook Culvert 40.10 2.5/2.7 TL210597 

Abbotsley and 
Hen Brooks 

S55 
Cambridge Road East 
Culvert 

30.00 2.1/1.8 TL217599 

Ouse (Roxton to 
Erith) 

S30 Gallow Brook Culvert 42.80 
3.5/2.1 (incl. 

mammal 
ledge) 

TL238605 

Ouse (Roxton to 
Erith) 

S56 
Toseland Road North 
Culvert 

11.70 1.8/1.8 TL245607 

Ouse (Roxton to 
Erith) 

S85 
Industrial Unit Access 
Culvert 

8.20 1.2/ 1.2 TL244603 

Ouse (Roxton to 
Erith) 

S43 Top Farm Culvert 90.80 

2.3/ 1.65 
(incl. 

mammal 
ledge) 

TL195572 

Ouse (Roxton to 
Erith) 

E72 
Black Cat Culvert – 
Proposed 

72.10 
(current 

38.5) 
1.5/1.8  TL159549 
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WFD Water 
Body 

Structure 
number 

Structure Name 
Approx. 
Length 

(m) 

Width (m)/ 
Height (m) 

Location 

Ouse (Roxton to 
Erith) 

E76 Culvert 8 
113.30 

(same as 
current) 

1.25/1.5  TL153552 

Ouse (Roxton to 
Erith) 

E77 Roxton Culvert 
20.70 

(current 
25) 

1.2/1.5  TL154551 

Ouse (Roxton to 
Erith) 

S73 
Kelpie Marina Access Road 
West Culvert 

13.60 1.8/1.5 TL160547 

Ouse (Roxton to 
Erith) 

S75 Roxton Road Culvert 14.50 1.2/1.5 TL155551 

Ouse (Roxton to 
Erith) 

S79 
Black Cat Ditch North 
Culvert 

29.00 1.2 dia. pipe TL153553 

Ouse (Roxton to 
Erith) 

S80 
Black Cat Ditch South 
Culvert 

17.00 1.2 dia. pipe TL152552 

Ouse (Roxton to 
Erith) 

S89 
Kelpie Marina Access Road 
Culvert 

15.30 1.5/ 1.8 TL155551 

Ouse (Roxton to 
Erith) 

E74 Brookhouse Chawston 
60.80 

(current 
28.4) 

3.6/3.0 (incl. 
mammal 
ledge) 

TL161558 

Ouse (Roxton to 
Erith) 

S4 
South Brook/Roxton Road 
Link Culvert 

17.00 
4.5/2.7 (incl. 

mammal 
ledge) 

TL161558 

Ouse (Roxton to 
Erith) 

S90 Roxton Link West Culvert 5.40 1.8/1.5 TL156555 

Ouse (Roxton to 
Erith) 

S91 Roxton Link East Culvert 15.40 1.8/1.5 TL159556 

Stone Brook S49 Top Farm track Culvert 53.00 1.2/1.5 TL193563 

Stone Brook S11 
Rectory Farm Access 
Culvert 

5.50 2.4/2.0 TL173554 

Stone Brook S12 Rectory Farm Culvert 32.00 2.4/1.8 TL174554 

Stone Brook S44 Station Farm West Culvert 58.50 1.5/1.5 TL183554 

Stone Brook S46 Station Farm East Culvert 53.90 2.1/1.65 TL186555 
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WFD Water 
Body 

Structure 
number 

Structure Name 
Approx. 
Length 

(m) 

Width (m)/ 
Height (m) 

Location 

Stone Brook S48 
Railway Access Track 
Culvert 

14.00 2.1/1.65 TL188554 

Stone Brook S82 
Barford Road South Culvert 
1 

29.60 1.8/1.8 TL168550 

Stone Brook S83 
Barford Road South Culvert 
2 

14.50 1.2/1.2 TL168549 

Stone Brook S84 Field Access Culvert 6.80 1.2/1.2 TL168549 

West Brook S35 Fairview Farm Culvert 43.20 2.1/2.1 TL264604 

West Brook S36 
North East Farm Track 
Culvert 

13.40 1.8/1.5 TL288605 

West Brook S37 
Pillar Plantation Culvert and 
Underpass 

39.50 5.6/4.7 TL267603 

West Brook S39 North East Farm Culvert 31.20 2.1/1.8 TL281604 

West Brook S59 Caxton E/B Off-Slip Culvert 15.40 1.2 dia. TL295608 

West Brook S63 Caxton Link Culvert 19.00 1.2 dia. TL295608 

West Brook S65 Caxton Track East Culvert 26.00 1.2/0.8 TL297609 

West Brook S66 Caxton E/B On-Slip Culvert 14.50 
2.0/1.8 (incl. 

mammal 
ledge) 

TL296609 

West Brook S67 Eltisley Road Culvert 16.50 2.7/1.5 TL278604 

West Brook S68 Caxton Track North Culvert 14.50 
2.6/1.5 (incl. 

mammal 
ledge) 

TL295607 

West Brook S69 Caxton W/B Off-Slip Culvert 15.00 
2.3/2.1 (incl. 

mammal 
ledge) 

TL297606 

West Brook S70 Caxton Underbridge Culvert 78.00 
2.3/2.1 (incl. 

mammal 
ledge) 

TL296607 

West Brook S71 Caxton West Culvert 63.20 1.5 dia. pipe TL290604 

Watercourse diversions and realignments 
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5.2.128 Any new crossings could potentially involve the need for channel diversions, 
leading to changes in the physical form of the channel, potential for scour, and 
changes to sediment dynamics. However, it should also be recognised that as 
the majority of watercourses within the Order Limits are highly modified and 
historically realigned, new diversions may present opportunities for channel 
enhancement. 

5.2.129 Associated with some of the structures listed in Table 5- is the need to divert 
some sections of watercourses to maintain a more perpendicular and the 
shortest possible crossing through the new dual carriageway. These diversions 
affect tributaries of the River Great Ouse and Stone Brook, Hen Brook, and 
headwater tributaries of West Brook WFD water bodies and are summarised in 
Table 5-3. 
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Table 5-3: Proposed Watercourse Diversions 

WFD 
Water 
body 

Water body 
(Reference 

on Figure 13-
1) 

Relevant 
Structure 

Approx. Existing Channel Length (m) 

Change 
existing 
to 
proposed 
* 

Through 
Scheme* 

Lost to 
Scheme* 

Cut off 
from flow 

only* 

New 
channel 
length 

minus new 
structure(s) 

length 

O
u
s
e
 (

R
o
x
to

n
 t

o
 E

a
ri

th
) 

Trib of Ouse - 
Top Farm 
Brook (RG02) 

S49 439 221 218 394 -45 

Gallow Brook 
Trib (GB3) 

S56 141 141 596 648 +507 

Gallow Brook S30 151 151 0 125.2 -25.8 

A
b
b
o
ts

le
y
 a

n
d
 H

e
n
 B

ro
o
k
s
 

Hen Brook S19, S20 157 157 0 121.8 -35.2 

Wintringham 
Brook (WB1) 

N/A 74 74 54 1125 +1051 

Wintringham 
Brook 
Tributary 

S24 205 205 0 207.7 +2.7 

Fox Brook S29 209 209 0 208.9 +0.1 

S
to

n
e
 B

ro
o
k
 

Rectory Farm 
Tributary of 
Stone Brook 
(StB2) 

S11, S12 248 130 118 619.5 +371.5 

W
e
s
t 
B

ro
o
k
 

West Brook 
Tributary 
WstB2) 

S37 156 156 0 132.5 -23.5 

West Brook 
Tributary (Nill 
Well Brook) 

S39, S67 288 288 0 694.3 +406.3 

West Brook 
Tributary 
(WstB5) 

S59, S63 509 509 0 335.6 -173.4 

West Brook 
Tributary 
(WstB5) 

S66, S68, 
S69, S70 

367 367 0 292 -75 

* Measurement of through the Scheme, lost to the Scheme, and cut off taken from point at which diversion 
starts and ends 
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5.2.130 With the exception of Hen Brook and South Brook, watercourses affected by 
diversions and realignments are generally small, grassed, ephemeral and 
generally overgrown channels that are not considered fully ecologically 
functioning watercourses as they are often dry with a low biodiversity value 
having been modified by past land uses.  

5.2.131 From the approximate lengths of existing channels to proposed channels the 
data in Table 5-3 shows that for all WFD water bodies the net effect is for the 
creation of more channel. This would mitigate for the loss of some reaches where 
new culverts would be constructed.  

5.2.132 In addition, where the channel is realigned as part of these diversions there may 
be a length of channel that is retained but is effectively cut off from any 
downstream flow. These features will overtime change from open watercourse to 
a more ditch like character but will retain some biodiversity benefits. At the same 
time, for tributaries of Stone Brook and West Brook there is a net gain in the 
length of new channel, and in all cases the diversion presents an opportunity to 
improve channel form, which are typically heavily modified by agricultural 
pressures.  

Re-routed channels 

5.2.133 In five locations the route of an existing minor watercourse would be altered so 
that it discharges into the same receiving channel but at a slightly different 
location. The result of re-routing a minor watercourse is a change in total channel 
length along the ‘flowing’ course, although where there remains redundant 
channel this will succeed to become more of a ditch type habitat. Table 5-4 
summarises where re-routed channels will be required within the Ouse (Roxton 
to Earith), Abbotsley and Hen Brooks, and West Brook WFD water body 
catchments. 
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Table 5-4: Re-routed minor watercourses 

Re-routed 
watercourses 

Start of 
diversion 

Original 
confluence 

NGR 

New 
confluence 

NGR 

Current 
Channel 
Length 

(approx. m) 

Proposed 
Channel 
Length 

(approx. m) 

Approx. 
change 

(m) 

Gallows Brook 
Tributary (GB3) – 
Ouse WFD 

TL 24835 
60801 

TL 24809 
60667 

TL 23744 
60656 

125 1152 +1027 

Minor watercourse 
Hen Brook Tributary 
- Abbotsley and 
Hen Brooks WFD 

TL 20076 
58045 

TL 19850 
58794 

TL 20261 
58387 

1,108 389 -720 

Minor watercourse 
Fox Brook Tributary 
(FxB2) - Abbotsley 
and Hen Brooks 
WFD 

TL 22454 
60144 

TL 22519 
60426 

TL 22985 
60186 

289 548 +258 

Minor watercourse 
Fox Brook Tributary 
(FxB3) - Abbotsley 
and Hen Brooks 
WFD 

TL 22742 
60132 

TL 22806 
60285 

TL 22985 
60186 

166 249 +83 

Wintringham Brook 
Tributary (WB1)  - 
Abbotsley and Hen 
Brooks WFD 

TL 20735 
59188 

TL 20172 
59222 

TL 21064 
59684 

737 648 -89 

Minor watercourse 
West Brook 
Tributary (WstB1) – 
West Brook WFD 

TL 25906 
60720 

TL 25924 
60659 

TL 26010 
60699 

64 106 +42 

Minor watercourse 
West Brook 
Tributary – West 
Brook WFD 

TL 25922 
20664 

TL 26371 
60981 

TL 26726 
60325 

560 873 +313 

Summary of hydromorphological changes to watercourses 

5.2.134 Table 5-5 provides a summary of the total length of culverts and changes in 
channel length due to diversions and re-routed watercourses so that the 
percentage impact on each WFD water body can be determined. This summation 
of lengths was requested at a consultation with the Environment Agency in early 
2020. Table 5-5 also provide estimated lengths of new land drainage ditches that 
are to be provided within each WFD water body catchment, as well as an 
estimation of the length of existing watercourse that has been identified for 
possible enhancement (see paragraphs 5.2.149-158).  
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Table 5-5 Planned Culvert Lengths, Mitigation and Enhancement at the 
Water Body Level  

WFD Water Body  

B
e
g
w

a
ry

 B
ro

o
k
 

(G
B

1
0
5
0
3
3
0
4
3
2
3
0
) 

 

S
to

n
e
 B

ro
o
k
 

(G
B

1
0
5
0
3
3
0
3
8
1
9
0
) 

 

R
iv

e
r 

G
re

a
t 
O

u
s
e
 (

R
o
x
to

n
 

to
 E

a
ri
th

) 

(G
B

1
0
5
0
3
3
0
4
7
9
2
1
) 

A
b
b
o
ts

le
y
 a

n
d
 H

e
n
 

B
ro

o
k
s
 

(G
B

1
0
5
0
3
3
0
4
3
2
4
0
) 

W
e
s
t 

B
ro

o
k
 

(G
B

1
0
5
0
3
3
0
4
2
7
3
0
) 

Totals 

RBMP WFD water body length (i.e. excl. minor 
tributaries) (m) 

6509 7962 49298 12915 8450 n/a 

Est. total WFD water body catchment length (m) 6509 7962 79900 39000 52000 n/a 

IMPACT of CULVERTS, DIVERSIONS AND RE-ROUTED CHANNELS 

Total length of new culverts within catchment including 
all minor drainage ditches (m)  

25 268 548 293 389 1523 

Total length of culverts within catchment including all 
minor drainage ditches (m) + 10% 

27.5 295 603 322 428 1675.3 

% of published WFD water body length affected by 
new culverts + 10% 

0.42 3.70 1.22 2.50 5.06 n/a 

% of estimated total channel length within each WFD 
water body catchment affected by new culverts + 10% 

0.42 3.70 0.75 0.83 0.82 n/a 

Change in channel length from diversions for new 
structures (m) 

0 372 436 1019 134 1961 

Change in 'flowing' channel length due to re-routed 
minor channels (m) 

0 0 1027 -480 356 903 

MITIGATION (in addition to culvert designs and treatment of highway runoff) 

Total potential length of watercourse within each WFD 
catchment that could be enhanced (m) 

0 390 2685 1918 0 4993 

Total potential length of watercourse within each WFD 
catchment that could be enhanced (m) within 
temporary land take only 

0 390 1143 1220 0 2752 

Total potential length of watercourse within each WFD 
catchment that could be enhanced (m) within 
permanent land take 

0 0 1543 698 0 2241 

Approx. length of proposed new drainage ditches 
being provided by the Scheme (m) 

85 4640 9180 6978 9730 30613 

* Other than for the length of culverts, negative values indicate channel loss.  
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5.2.135 Within the Ouse (Roxton to Earith) WFD catchment, it is proposed to construct 
16 culverts of which four are existing structures (i.e. S30, S56, S85, S43, E72, 
E76, E77, S73, S75, S79, S80, S89, E74, S4, S90, and S91). In total, 548m of 
existing channel would be culverted by the Scheme (603 m with an added 10% 
contingency).  

5.2.136 When compared to the published length of this WFD water body this represents 
around 1% of the total channel length, albeit the main stem of this watercourse 
would be crossed using a clear span viaduct, and culverts are only proposed on 
small tributaries. When the total estimated length of non-WFD classified 
watercourses within the broad study area (as shown on Figure 2) are taken into 
account, the percentage of the channel affected reduces to approximately 0.75%.   

5.2.137 To mitigate for the adverse impact of culverts, but also to support enhancement 
of the WFD water body, the Scheme would: 

a. Result in approximately the addition of over 400 metres of new channel on 
tributaries to the Ouse from diversions and realignments associated with new 
culverts.  

b. Create a further 1 kilometre plus (0.6 miles) of new channel on minor 
tributaries due to re-routed channels (not accounting for the redundant 
channel being retained a ditch habitat).  

c. Provide more than 9 kilometres (5.5 miles) of new land drainage ditch and 
riparian habitat connected to the existing green networks. 

d. More than 2.5 kilometre (1.76 miles) of watercourse channel has been 
identified for possible improvement works subject to site specific 
investigations during the detailed design phase post-DCO consent, which 
would be described in a WFD Mitigation and Enhancement Strategy. This 
includes reaches across Rockham Ditch, South Brook and Gallow Brook in 
addition to some unnamed watercourses. More than 1.5 kilometre (0.9 miles) 
of this is within the highway boundary, whereas the remainder is within land 
where only temporary ownership will be awarded to the Applicant by the 
DCO (and thus there are greater limitations on what may be achieved). 

5.2.138 Within the Begwary Brook WFD water body catchment two culverts are 
proposed, one of which is an existing culvert beneath the A1 (E15) that will not 
be affected, with the other (S16) proposed to be approximately 25m long. The 
impact of the new culvert is less than 0.5%, and together with the existing culvert, 
it is less than 1% of the total length of this WFD water body. 

5.2.139 Although the new culvert will be designed to ameliorate what impacts can be 
addressed through design, no opportunities for channel enhancement has been 
identified along Begwary Brook other than the creation of new riparian habitat 
along drainage ditches, of which around 85 metres has been proposed. This 
would mitigate for the loss of riparian habitat where the new culvert is 
constructed (which is approximately 25 metres long).  
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5.2.140 Within the Stone Brook WFD water body catchment, nine new culverts are 
proposed on heavily modified 1st order headwater tributaries (i.e. S11, S12, S44, 
S46, S48 S49, S82, S83 and S84). There are no proposed works to the main 
stem of this WFD water body. In total, 268 m of existing channel would be 
culverted (295 m with an added 10% contingency), which represents more than 
3.5% of the total channel length (albeit generally on the smallest, headwater 
reaches). However, diversions associated with these structures would result in 
more than 370m of new channel being provided, to compensate for the loss to 
culverts. These channels will be designed in keeping with best practice and aim 
to be an enhancement on the current modified and impacted channel form (see 
paragraphs 5.2.146-148). In addition, approximately a further 390 m of channel 
within this WFD water body catchment has been identified for potential 
enhancement, which would be investigated by a WFD Mitigation and 
Enhancement Strategy during detailed design. All of this is outside of the 
highway boundary but within the Order Limits. Finally, approximately 4.6 
kilometre (2.8 miles) of new land drainage ditches will be provided which will 
create new riparian habitat connected to existing watercourses (see paragraphs 
5.2.149-158). 

5.2.141 Within the Hen Brook catchment, it is proposed to construct 15 culverts (i.e. S53, 
S64, S86, S87, S19, S20, S23, S26, S41, S42, S21, S22, S24, S29, and S55). In 
total, 293m of existing channel would be culverted by the Scheme, although 
much of this is on minor, modified, 1st order channels (322m when 10% 
contingency is added).  

5.2.142 When compared to the published length of this WFD water body this represents 
around 2.5% of the total channel length, albeit the main stem of this watercourse 
would be crossed using a clear span viaduct, and culverts are only proposed on 
small tributaries. When the total estimated length of non-WFD classified 
watercourses within the broad study area (as shown on Figure 2) are taken into 
account, the percentage of the channel affected reduces to approximately 0.85%. 
However, due to the re-routing of some headwater minor drainage ditches, there 
would be a further reduction of around 480 m in the total channel length. When 
this is taken into account the percentage of channel affected when considering all 
non-WFD classified channels would be above 2%. 

5.2.143 To mitigate for the adverse impact of culverts, but also to support enhancement 
of the WFD water body, the Scheme would: 

a. Result in approximately the addition of over 1 kilometre (0.6 miles) of new 
channel from diversions and realignments associated with new culverts 
which would mitigate for the loss of channel to new culverts and the 
reduction in channel for re-routing some headwater channels.  

b. Provide almost 7 kilometres (4.3 miles) of new land drainage ditch and 
riparian habitat connected to the existing green networks; and 
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c. Almost 2 kilometre (1.25 miles) of watercourse channel has been identified 
for possible improvement works subject to site specific investigations during 
the detailed design phase post-DCO consent, which would be described in a 
WFD Mitigation and Enhancement Strategy. This includes reaches across 
Hen Brook, Wintringham Brook, Wintringham Brook Tributary and Fox Brook 
and tributaries. Almost 700m of this is within the highway boundary, whereas 
the remainder is within land where only temporary ownership will be awarded 
to the Applicant by the DCO (and thus there are greater limitations on what 
may be achieved). 

5.2.144 Within the West Brook catchment, it is proposed to construct 13 culverts (i.e. 
S35, S36, S37, S39, S59, S63, S65, S66, S67, S68, S69, S70, and S71). In total, 
389m of existing channel would be culverted by the Scheme (increasing to 428m 
when 10% is added for contingency), although all are on minor, modified, 1st 
order headwater channels. This represents around 5% of the RBMP published 
water body length, but only 0.8% of the estimated total length of channel within 
this catchment, which is a more appropriate measure.  

5.2.145 Diversions associated with some of the structures proposed will create 
approximately 134 metres of new channel, which would offset some of the losses 
to new culverts. It is also estimated that due to the re-routing of some minor 
headwater channels, approximately 356 metres of new channel will be added. 
Furthermore, approximately 9730 m of new land drainage ditch and riparian 
habitat connected to the existing green networks will be provided. Therefore, on 
balance the Scheme will mitigate the adverse impacts of the proposed culverts 
on headwater streams of West Brook.   

Outfalls 

5.2.146 The Drainage Strategy Report is presented in Appendix 13.3 of the 
Environmental Statement [TR010044/APP/6.3]). The treatment train 
specifications for each strategic road drainage network (i.e. the A428) plus those 
local roads where traffic flows were more significant and a quantitative 
assessment was required (see Appendix 13.2 of the Environmental Statement 
[TR010044/APP/6.3] for details) are summarised in Table 13-9 of Chapter 13, 
Road drainage and the water environment of the Environmental Statement 
[TR010044/APP/6.1]. Road drainage outfalls are also presented on Figure 13.1 
of the Environmental Statement [TR010044/APP/6.2]. 

5.2.147 The strategic road network along the new dual carriageway will consist of 21 
separate road catchments. There are also a further 22 outfalls serving local 
roads that do not form part of the strategic road network (and are the 
responsibility of the local highway authorities) but where the road network may 
be affected by the Scheme. Of local road outfalls, four have been identified as 
potentially significant to this water quality risk assessment and have been 
quantitatively assessed along with the 21 A428 drainage networks (with 
remaining outfalls assessed qualitatively, as agreed with the EA). The 
approximate location of these outfalls is shown on Figure 13.1 of the 
Environmental Statement [TR010044/APP/6.3] and the water quality risk 
assessment is reported in Appendix 13.2 of the Environmental Statement 
[TR010044/APP/6.3]. All outfalls would be no greater than 300mm diameter. 
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5.2.148 The number of new surface water outfalls has been minimised where possible 
and the drainage strategy makes use of existing outfalls from the Black Cat 
junction and Caxton Gibbet junction, in order to prevent construction of 
unnecessary structures. In five locations it has been possible to avoid an 
engineered outfall entirely, and the final discharge to the receiving watercourse 
will be by a new drainage ditch. These outfalls are all within the Ouse (Roxton to 
Earith) WFD catchment area and include (road drainage networks 3 to Rockham 
Ditch, 5 to a ditch to the River Great Ouse, 6 to South Brook, 11 to a tributary of 
South Brook, and 17 to Gallow Brook. Overall, 38 new engineered outfalls for 
highway runoff from the Scheme and local roads will be constructed. It is not 
possible to combine runoff from the strategic road network and local roads as the 
authority responsible for the quality of the discharge and the management and 
maintenance of the outfalls is different (i.e. either Highways England or local 
highway authorities).  

5.2.149 The proposed drainage outfalls to the watercourses could also have impacts on 
flows, whilst also having morphological impacts on the bankside, potentially 
inducing scour and/or accumulation of fine sediments around the headwall 
structure if not appropriately sited and would also result in a small area of riparian 
habitat being lost. Although localised, where there are multiple outfalls the impact 
could be cumulatively greater.  

Floodplain Compensation 

5.2.150 The following floodplain compensation areas are to be constructed as part of the 
Scheme: 

a. River Great Ouse: Two floodplain compensation areas to be constructed 
using topographic amendments to the current floodplain area as a result of 
the proposed embankment to mitigate volume loss. These are located to the 
south-east of Black Cat junction and the west of the River Great Ouse. 

b. Rockham Ditch: two floodplain compensation areas adjacent to Rockham 
Ditch upstream of the A1 crossing. 

c. Begwary Brook: two floodplain compensation areas. 

d. South Brook: Two online floodplain compensation areas were represented 
using topographic amendments to the DTM, to compensate for the floodplain 
storage volume lost as a result of the proposed embankment. These are 
located west of the A1 prior to the culverted South Brook and are to the east 
and west of the Roxton Road link. 

e. Rectory Farm: One floodplain compensation area to be constructed using 
topographic amendments to compensate for the floodplain storage volume 
lost as a result of the Scheme. This floodplain compensation area would 
have a triangular type form mainly to the north of the Scheme. 

f. Hen Brook: An online floodplain compensation area to be constructed using 
topographic amendments to compensate for the floodplain storage volume 
lost as a result of the proposed embankment. 
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g. Top Farm Watercourse: A rectangular shaped floodplain compensation area 
to the east of the Scheme. 

5.2.151 Six high flow culverts each 3.0 metres by 1.5 metres (approximately 75 metres in 
length) are included through the mainline embankment to provide additional 
conveyance in the vicinity of Hen Brook. 

Operational Phase Mitigation 

Management of Highway Runoff 

5.2.152 The Drainage Strategy is presented in Appendix 13.3 of the Environmental 
Statement [TR010044/APP/6.3]). The treatment train specifications for each 
strategic road drainage network (i.e. the A428) plus those local roads where 
traffic flows were more significant and a quantitative assessment was required 
(see Appendix 13.2 of the Environmental Statement [TR010044/APP/6.3] for 
details) are summarised in Table 13-9 of Chapter 13, Road drainage and the 
water environment of the Environmental Statement [TR010044/APP/6.1]. Road 
drainage outfalls are also presented on Figure 13.1 of the Environmental 
Statement [TR010044/APP/6.2]. 

5.2.153 The strategic road network along the new dual carriageway would consist of 21 
separate road catchments. There are also a further 22 outfalls serving local 
roads that do not form part of the strategic road network (and are the 
responsibility of the local highway authorities) but where the road network may 
be affected by the Scheme. Of these, four have been identified as potentially 
significant to this water quality risk assessment and have been quantitatively 
assessed along with the 21 A428 drainage networks (with remaining outfalls 
assessed qualitatively, as agreed with the EA). The approximate location of 
these outfalls is shown on Figure 13.1 of the Environmental Statement 
[TR010044/APP/6.2] and the water quality risk assessment is reported in 
Appendix 13.2 of the Environmental Statement [TR010044/APP/6.3]. 

5.2.154 Within Table 3 of Appendix 13.2 of the Environmental Statement 
[TR010044/APP/6.3] the treatment train included within the Scheme design is 
detailed. With the exception of the Roxton Road link (north), Link North 
Catchment 2, all the local road catchments have ditches within the treatment 
train. These provided mitigation of 25% suspended solids and 15% for dissolved 
metals. Some catchments include a pond for flow attenuation (Roxton Road link 
(north), Eltisley Junction South Pond). A wet pond provides 60% reduction in 
suspended solids, and 40% removal of dissolved copper. Roxton Road Link 
North catchment 2, an area of 0.1 ha impermeable area, includes a restricted 
flow rate as flow attenuation. A restricted flow rate also provides a reduction in 
the rate at which routine road runoff can enter Begwary Brook. 

5.2.155 The overall water management strategy for the Scheme is to attenuate and treat 
highway runoff using wet ponds, filter drains, swales, new highway ditches and 
hydrodynamic vortex flow separators (VFS) depending on the need to attenuate 
flows and the water quality risk assessment presented in Appendix 13.2 of the 
Environmental Statement [TR010044/APP/6.3]. Sustainable drainage features 
have been designed to mimic natural drainage as far as practicable, and to 
provide a number of other benefits to ecological habitat creation (refer to 
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Chapter 8, Biodiversity of the Environmental Statement [TR010044/APP/6.1]). 
This will provide the ability to isolate spillages upstream of the pond to avoid it 
being contaminated. The exception to this is drainage network 2 where there is 
an existing pond where a wet treatment area will be provided and a VFS, whilst 
also reducing the drainage catchment area by approximately 2ha. A spillage 
would then be contained within the highways carrier drain system where it could 
be pumped out, rather than contaminating the pond, swale etc. 

5.2.156 Attenuation has been incorporated to control the increase in the rate of flow 
towards the impacted watercourses resulting from increased impermeable road 
areas. The discharge of routine runoff from additional impermeable areas will be 
restricted to mean annual flood flow, also known as QBAR, to mimic the existing 
flow and volume conditions as requested by the Environment Agency and LLFAs. 
Without attenuation increased flows may result in bank erosion, increased 
sediment loading, greater flooding and increased pollution to the impacted 
watercourses. The specific treatment train for each road catchment has been 
designed to reflect the need for flow attenuation and the pollution risk, as well as 
to reflect stakeholder concerns identified through consultation. 

5.2.157 The existing outfalls at Black Cat junction and Caxton Gibbet roundabout would 
not be affected by the Scheme. However, the existing highway drainage ponds at 
Black Cat junction would be decommissioned and infilled by the Scheme as the 
footprint of the enlarged junction is constructed in their location. 

5.2.158 The drainage strategy (Appendix 13.3 of the Environmental Statement 
[TR010044/APP/6.3]) has been designed in accordance with CG501 (REF 2), 
ensuring no surcharge for a 1 in 1 year return period and no flooding in a 1 in 5 
year return period. The network has been designed including a 40% increase in 
rainfall intensity to consider the effects of climate change, as requested by the 
LLFAs. 

5.2.159 Maintenance of the drainage network and assets is required as part of the 
operation of the Scheme. The maintenance requirements for vegetative systems 
is included within the Drainage Strategy (Appendix 13.3 of the Environmental 
Statement [TR010044/APP/6.3]).  

5.2.160 The future maintenance of new drainage ditches linking treatment ponds to the 
existing watercourse network will take into account the biodiversity objectives of 
these channels. 

5.2.161 No further essential mitigation is considered to be required during operation of 
the Scheme. 

Watercourse Crossings 

5.2.162 The proposed culvert crossings for the Scheme have been informed by 
hydromorphological, flood risk and ecological assessment. They aim to minimise 
changes in river alignment, maintain existing flow conditions, sediment transport 
and the riparian corridor as much as possible but without increasing the risk of 
erosion or flood risk. All watercourses crossed have been subject to hydraulic 
assessment with catchments that include overland flows (please refer to the 
Drainage Strategy (Appendix 13.3 of the Environmental Statement 
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[TR010044/APP/6.3]) and the FRA in Appendix 13.4 of the Environmental 
Statement [TR010044/APP/6.3].  

5.2.163 The First Iteration EMP [TR010044/APP/6.8] includes a commitment to ensure 
that the culverts used will be sized to be as a minimum, those specified within the 
FRA, Appendix 13.4 of the Environmental Statement [TR010044/APP/6.3] and 
associated hydraulic modelling. The minimum dimensions of the culvert and the 
maximum lengths are reported in Table 5- and are the basis of this assessment.  

5.2.164 Culverts have been designed to be sized with a sunken bed to minimise any 
potential adverse hydromorphological, water quality and biological impacts of the 
structure by maintaining a naturalised bed, whilst being large enough to convey 
flood flows. The invert of the culvert will be set a minimum of 150mm below the 
existing bed level (with options to increase this to 300mm where possible). 
Mammal ledges have been included within the structures where otter have been 
identified, in order to maintain migratory routes and reduce any risk from 
severance.   

5.2.165 The First Iteration EMP [TR010044/APP/6.8] also includes a commitment that 
the design of new culverts will be informed by a geomorphologist to ensure that 
flow is adequately conveyed without interruption of any sediment transport 
processes or the risk of formation of channel interruption due to excessive 
erosion or deposition, and that opportunities to enhance channel form and 
biodiversity are maximised. However, additional mitigation to compensate for the 
loss of riparian habitat will also be provided through: 

a. The design proposed watercourse diversions and re-routed channels in 
keeping with industry best practice and informed by a geomorphologist and 
ecologist. 

b. Improvement works to watercourses with the DCO limits. 

c. Provision of new riparian habitat along reaches of watercourses within the 
DCO limits. 

5.2.166 Due to the existing modifications to most channels there are opportunities to 
provide more natural channels creating bedforms and improving connectivity to 
the floodplain and riparian corridor. However, the detail of what will be delivered 
in each location will be subject to further surveys, assessment, and landowner 
consultation. Removal of any invasive plant species and the creation of wider 
buffer zones to support future management of diffuse agricultural pollution are 
also possibility. Improvement works to watercourses within the Order Limits is 
discussed under ‘Environmental Enhancements’ later in this report. 

Road Outfalls 

5.2.167 There is the potential for adverse morphological impact relating to road outfalls 
through damage or loss of riparian, bankside and bed habitats and accumulation 
of sediment. To mitigate any such impacts, prefabricated headwalls would be 
used where possible. Outfalls would be micro-sited during final designs and 
agreed with the Environment Agency or the Lead Local Flood Authority as part of 
the application process for Environmental Permits for works to Main Rivers or 
Ordinary Watercourse Consent (to all other watercourses). It is not intended to 
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recess outfalls from the channel banks, because this can risk creation of ‘dead 
zones’ with sedimentation and vegetation blockage risks, and because drainage 
systems would be designed with treatment trains upslope of the outfalls, and only 
treated water would be discharged to the water bodies. The receiving water 
bodies are not naturally active mobile gravel bedded rivers, eroding their bed and 
banks and moving laterally across their floodplains. This is because they are low 
stream energy rivers with low slopes. In natural circumstances (i.e. unaffected by 
anthropogenic pressures) there would be a very low risk of structures or habitats 
being exposed by erosion.  

5.2.168 The attenuation for road runoff has also been assessed in accordance with 
DMRB LA113 Road Drainage and the Water Environment (HEWRAT 
assessment) to ensure that potential for chronic sediment impact is suitably 
mitigated (refer to Appendix 13.2 of the Environmental Statement for details of 
the assessment [TR010044/APP/6.3]). 

5.2.169 For new highway outfalls, the drainage design has sought to minimise the 
number of new engineered outfalls by providing new ditchcourses where possible 
to convey treated runoff to the receiving watercourses avoiding the need for pipe 
outfalls supported by concrete headwalls. There are five locations on drainage 
networks 3 (to Rockham Ditch), 5 (to a ditch to the River Great Ouse), 6 (to 
South Brook), 11 (to a tributary of South Brook), and 17 (to Gallow Brook). 

5.2.170 Where proposed, it is generally not intended that these ditchcourses will be 
required to provide treatment of highway runoff, but the HEWRAT assessment 
(refer to Appendix 13.2 of the Environmental Statement [TR010044/APP/6.3]) is 
not undertaken until the point of discharge. The flow through these new 
ditchcourses will be strongly influenced by treated highway runoff, but they will 
nonetheless provide some biodiversity enhancement, linking new SuDS to the 
local waterways, and ultimate help to avoid unnecessary engineered outfalls. 

Watercourse realignments, diversions, and re-routed watercourses 

5.2.171 Hen Brook, Fox Brook, Gallow Brook and South Brook require minor 
realignments to tie into new culvert crossings, and numerous minor drainage 
ditches across the Scheme area also require realignment. With the exception of 
Hen Brook and South Brook these are small, grassed, ephemeral and generally 
overgrown channels that are not considered fully functioning watercourses as 
they are often dry with a low biodiversity value. All realignments would ensure 
conveyance of flow was unimpeded and would be sensitive to the aquatic 
ecology. 

5.2.172 The design of new highway drainage and land drainage ditches would be 
informed by a geomorphologist and would include where practicable ‘natural’ 
features such as a sinuous low flow channel (albeit along a straight corridor) 
incorporating shallow berms and occasional sections where the channel is 
narrowed to improve flow (or other similar and appropriate channel features). The 
hydromorphology of the receiving watercourse will also be taken into account 
during the detailed design, but given the ditchcourse is a more natural feature, no 
significant issues are anticipated. Finally, these ditches will be planted with 
suitable species for appropriate habitat creation.  
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5.2.173 At the detailed design stage, the design of re-routed watercourses and channel 
realignments will ensure flood risk is not increased, that flow is adequately 
conveyed without interruption of any sediment transport processes or the risk of 
formation of channel interruption due to excessive erosion or deposition, and that 
opportunities to enhance channel form and biodiversity are maximised.  

5.2.174 The existing watercourses have generally been historically straightened, and 
environmental enhancements will be designed into the diversions (see below).  

Environmental Enhancement Opportunities 

5.2.175 The Drainage Strategy (Appendix 13.3 of the Environmental Statement 
[TR010044/APP/6.3]), proposes to use SuDS to manage and treat surface water 
runoff from the highway. This includes the creation of new open ditches, swales 
and ponds across the Scheme area, which would provide new aquatic habitats.   

5.2.176 A WFD Mitigation and Enhancement Strategy will be implemented at the detailed 
design stage with the aim of developing a suite of site specific and appropriate 
environmental enhancements within the DCO Order limits for various 
watercourses affected by the Scheme. These interventions are proposed to 
compensate for the impact to watercourses from new culverting that cannot be 
mitigated through the design of the structure (e.g. the loss of riparian habitat and 
reduction in light) as well as providing enhancement on the current channel form, 
which are typically heavily modified. 

5.2.177 The WFD Mitigation and Enhancement Strategy is secured in the DCO through a 
requirement of the First Iteration EMP [TR010044/APP/6.8]. Further 
hydromorphological and ecological survey and assessment will be undertaken to 
inform the detailed design of suitable interventions. Consultation with the 
Environment Agency is required to incorporate RBMP mitigation measures where 
feasible and to define the scope of the WFD enhancements for each water body. 
Where options may affect flood risk, the FRA would need to be reviewed, and 
hydraulic modelling may be required to determine the change in risk associated 
with the proposed enhancement options. For reaches close to the Order Limits 
there may be greater restriction on interventions that significantly alter the 
planform, cross-section, or roughness of the channel. 

5.2.178 The environmental enhancements for the various watercourses affected by the 
Scheme, from small ditches to brooks, are envisaged to fall into three types. 

5.2.179 The implementation of restoration Types 1, 2 and 3 will depend on the site-
specific constraints, the character of what the unmodified watercourse would be, 
and the current condition of the watercourse including local modifications and 
pressures. Flood risk management and landowner consultation will also be 
important. Types and opportunities will be defined by ecologists, 
geomorphologists and water quality scientists, and will include integrated 
assessments of catchment – watercourse connectivity such as fine sediment and 
agricultural pollutant pathways. Further survey and assessment will be required 
at the detailed design phase to establish these constraints and to determine what 
opportunities for enhancement are possible. At this stage channel enhancement 
options may include: 
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a. Creation of narrower and/ or multi-stage channels to increase base flow 
depths and velocities, improving flow regimes and reducing fine sediment 
deposition. 

b. Improvement of channel geomorphic diversity through the addition of 
bedforms (e.g. alternating shallow berms, riffles and pools in more 
established channels where gradients are sufficient), and woody material 
linked with riparian improvements. 

c. Improvement of connectivity between the floodplain and habitat diversity 
within the channel by re-grading the bank (scrapes), creating two stage 
channels, small bays and marginal wetlands.  

d. Management of undesirable plants that have invaded the riparian zone and 
into the channel. 

e. Management of overgrown vegetation to improve light penetration to the 
channel where appropriate (e.g. diversification of trees and shrubs). 

f. Improvement of the structure of the existing riparian vegetation and 
vegetation-driven morphological processes. 

g. Provision of or increase in the width of existing riparian buffer zones between 
the channel and surrounding farmland to manage risk from diffuse 
agricultural pollution. 

h. Install new stock proof fences where applicable and with landowner consent.  

5.2.180 Particular enhancements for Hen Brook and Wintringham Brook have been 
linked to integration with the Wintringham Development green corridors, but 
equivalent targeted measures have not been identified for other watercourses 
because there are no other earmarked developments for cumulative 
environmental benefits.   

5.2.181 Riparian improvement lengths would be commensurate with unavoidable lengths 
of physical deteriorations resulting from culverts as far as site specific constraints 
and land take allows. Currently, there is a greater length of watercourse with the 
Order Limits than proposed to be culverted and which could potentially be 
enhanced, for the River Great Ouse (i.e. Gallow Brook and smaller tributaries as 
the main stem is crossed using a viaduct), Hen Brook (including Wintringham 
Brook and Fox Brook), and West Brook (headwaters). This would be set within 
the overall biodiversity net gain calculated for the Scheme, and consideration that 
many of the watercourses are small headwater ditches, heavily modified, 
ephemeral and dry at the time of baseline surveys. No reaches have been 
identified within the Begwary Brook and Stone Brook catchments for possible 
enhancement, although the effect of diversions and re-routed channels within the 
Stone Brook catchment would be longer than the length of tributaries affected by 
culverts, plus there will be land drainage ditches constructed.  

5.2.182 Riparian buffer strips (mainly grasses) would provide water course physico-
chemical and morphological benefits due to the filtration effects on fine sediment 
and associated pollutants from agricultural runoff. Woody riparian planting could 
add biological complexity to channel corridors, and input woody material into the 
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channel for morphological diversity. Given the existing highly modified and 
deteriorated nature of the watercourses, riparian measures are considered to 
provide significant local enhancement opportunities.  

5.2.183 Further details would be developed at detailed design stage in response to 
specific requirements set out in the First Iteration EMP [TR010044/APP/6.8] with 
relevant statutory stakeholders to be consulted further. In order to fully define the 
scope of the enhancements, further hydromorphological survey of the channels, 
together with consultation with the Environment Agency will be required. Where 
options may affect flood risk suitable flood risk assessment will be required. 

5.2.184 In total, and as show in in Table 5-4, over 11,000 metres of watercourse has 
been identified within the Order Limits that may potentially be improved as part of 
the delivery of this Scheme. As discussed above, there are many factors to 
consider when determining what interventions if any can be made to enhance the 
watercourse and the riparian corridor. In addition to these are issues of land 
ownership.  

5.2.185 Of the total length of watercourses identified within the Order Limits that could be 
improved, approximately 4000 metres is within the highway boundary and the 
permanent ownership of the Applicant, Highways England.  The remaining 
almost 7000 metres resides on land between the highway boundary and the 
Order Limits, where the Applicant will only have temporary land ownership. In 
this zone, there are greater restrictions on what interventions may be possible, 
without future landowner consent which cannot be guaranteed at this stage (i.e. 
the default is that the land should be returned in a state that is not materially 
changed from that received at the start of the project).  

5.2.186 Generally, there is less certainty about the potential for enhancement within this 
temporary land take zone, and how these changes are secured in perpetuity, 
which is why the lengths involved have been identified separately.  Some 
improvement works by their definition may be difficult to undue and would thus 
endure indefinitely (for example, where the form of the channel is altered). Where 
the landowner would need to apply for a Land Drainage Consent from the LLFA, 
other improvement works will be afforded some protection. There may also be 
other legal instruments that could be used to protect enhancement works. 
However, irrespective of potential future developments, some works (such as the 
removal .of non-native invasive plant species like Himalayan balsam) could be 
reseeded in time from diffuse upstream sources, and there would be no 
obligation on the Applicant to prevent this, or otherwise maintain any 
enhancements delivered on land owned only temporary once the works have 
been undertaken.  
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Ouse (Roxton to Earith) 

Road runoff including spillages 

5.2.187 As outlined above, surface water runoff from the Scheme has the potential to 
contain harmful pollutants and contaminants such as oils, fuels, metals and de-
icants which collect on the impermeable road surface. Without mitigation, these 
pollutants have the potential to cause significant (chronic but potentially acute) 
adverse effects on water quality and ecology in the Ouse (Roxton to Earith) water 
body and its tributaries. There is also a risk that a significant chemical spillage or 
pollution incident could occur on the road and be transmitted to the receiving 
water body through the road drainage network. However, the impact to the main 
stem of the Ouse (Roxton to Earith) WFD water body would be less significant 
due to the much larger dispersal and dilution potential of this channel when 
compared to smaller tributaries within the wider catchment.  

5.2.188 The Drainage Strategy (Appendix 13.3 of the Environmental Statement 
[TR010044/APP/6.3]) includes a range of treatments for routine road runoff and 
accidental spillages (also outlined earlier and in Chapter 13, Road drainage and 
the water environment of the Environmental Statement [TR010044/APP/6.1]). 
The suitability of the treatment trains for each road catchment from the Scheme 
(strategic road network) has been determined for all outfalls in line with guidance 
in DMRB LA113 Road Drainage and the Water Environment, including 
assessments of routine road runoff and chemical spillages. Local roads that pose 
a much smaller risk to the water environment where considered qualitatively, as 
agreed with the Environment Agency through consultation.  

5.2.189 The routine runoff assessment was undertaken using HEWRAT software (i.e. 
Highway England’s Water Risk Assessment Tool) and M-BAT (Metal 
Bioavailability Assessment Tool), which were developed in consultation with the 
EA. Please refer to Appendix 13.2 of the Environmental Statement 
[TR010044/APP/6.3] for full details of the methods, assumptions, and results. 

5.2.190 The operational phase water quality risk assessments indicate that the proposed 
SuDS treatment offers adequate mitigation to prevent pollution of surface water 
in the Ouse (Roxton to Earith) WFD water body catchment (and other WFD-
classified catchments as will be discussed below). Water quality impacts that 
could affect ecological and physicochemical WFD parameters are therefore 
considered to be negligible. However, for the treatment train to operate properly 
and efficiently in the long term it would be important that the proprietary and 
SuDS components are well maintained. It would be the responsibility of 
Highways England to ensure the SuDS features are regularly inspected and 
maintained to ensure their design standard is not compromised over the lifetime 
of the Scheme. 
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5.2.191 There would be sporadic release of de-icant salts in winter with potential for 
impacts on ecological and physicochemical parameters. Generally, it is 
considered that because de-icing salts are used only infrequently and in the 
colder months, over short periods and with frequent higher flows in between in 
which to dilute and disperse ‘salty’ water, and when flora tends to have died back 
and fauna less active and dormant, that significant long term adverse impacts 
would be unlikely to occur. SuDS systems may also provide some dilution of salt, 
although they are not generally considered to reduce salinity and there is a risk 
that the ‘salty’ water could re-mobilise metals deposited in the sediments. 
Impacts would be greatest in the small ditchcourse that would receive the road 
drainage, as well as in Gallow Brook and Rockham Ditch which are small, heavily 
vegetated watercourses, but are unlikely to be significant at the water body scale 
given the dilution and dispersal potential in the River Great Ouse.  

5.2.192 Given the analysis presented above, there are not anticipated to be any 
significant adverse impacts or non-compliance with any WFD objectives at the 
water body scale, especially given that none of the drainage is proposed to 
outfall directly to the River Great Ouse and that the a comprehensive drainage 
strategy with SuDS and proprietary treatment measures across the Scheme for 
all highway runoff to tributaries of the River Great Ouse. 

Hydromorphological impacts 

5.2.193 There would be installation of new drainage outfalls to Rockham Ditch, South 
Brook, Gallow Brook and a ditch upstream of the River Great Ouse. The 
drainage designs would ensure that peak discharge rates are limited to Qbar 
during the 1% Annual Exceedance Probability design rainfall event with a 40% 
allowance for climate change, and so no adverse impact to the flow regime is 
predicted. Indeed, there may be a beneficial effect in Gallow Brook and the minor 
ditch-like course where functional flows are limited. However, there is the 
potential for localise adverse morphological impact relating to road outfalls 
through damage or loss of riparian, bankside and bed habitats and accumulation 
of sediment.  

5.2.194 To mitigate any such impacts, where possible engineered outfalls would be 
avoided, and in this WFD catchment drainage ditches from the final treatment 
train component have been provided (on Rockham Ditch, RGO1, South Brook 
and Gallow Brook). Where engineered outfalls cannot be avoided, prefabricated 
headwalls would be used where possible. Outfalls would also be micro-sited to 
ensure best locations which minimise bankside and bed damage and would be 
orientated to prevent sediment accumulation and hydromorphological impacts. 
The attenuation for road runoff has also been assessed in accordance with 
DMRB LA113 (HEWRAT assessment) [REF 5] to ensure that chronic sediment 
impact is accounted for. Any remaining impacts would be very localised in the 
tributaries of the Great Ouse and would be insignificant at the scale of the larger 
downstream WFD water body.   

5.2.195 The crossing of the River Great Ouse would be clear span viaduct and is 
therefore considered to be a low risk activity not requiring further assessment.  



A428 Black Cat to Caxton Gibbet improvements 
Environmental Statement – Appendix 13.1 Water Framework 
Directive Assessment 

 

 

 

Planning Inspectorate Scheme Ref: TR010044 
Application Document Ref: TR010044/APP/6.3 

126 

5.2.196 However, there would be extensions to existing culverts along Rockham Ditch 
and South Brook, plus new culverted crossings of Rockham Ditch and Gallow 
Brook. As outlined above, culvert size has been assessed hydraulically in all 
cases to convey flood flows and not cause upstream ponding. The designs aim 
to maintain existing flow conditions, sediment transport and the riparian corridor 
as much as possible. The bed would be sunken to encourage a naturalised bed 
to develop, and mammal ledges are included where ecological surveys have 
suggested there is a need.  

5.2.197 Despite the design of culverts seeking to reduce the adverse impacts on flow, 
sediment transport and ecological severance, there would unavoidably be direct 
loss of riparian and bed habitats for the full length of the culverts and 
disconnection from the floodplain (note that it is unlikely that erosion of the banks 
contributes much material supply in these stable, low gradient channels). 
However, this will be mitigated by new lengths of channel that will be created by 
diversions associated with new culverts and the re-routing of some minor 
drainage ditches, the total length of which will exceed the length of channel 
proposed to be culverted within this WFD water body catchment. In addition, the 
loss of riparian habitat will also be further compensated by the creation of new 
land drainage ditches and drainage ditches, which will link with the existing 
watercourse network and be designed to maximise biodiversity benefits (see the 
First Iteration EMP [TR010044/APP/6.8] for details of how this is secured in the 
DCO).  

5.2.198 The Scheme is also committed to providing enhancement where possible and 
reaches within the DCO Order Limits have been identified and shown on the 
Environmental Masterplan presented in Figure 2.4 of the Environmental 
Statement [TR010044/APP/6.2] that could be improved, subject to site specific 
surveys and assessment, which will be undertaken as part of a WFD Mitigation 
and Enhancement Plan during detailed design post-DCO consent.  

5.2.199 Overall, on balance and noting that watercourses affected by the Scheme tend to 
be small, heavily modified, and potentially ephemeral, there are likely to be 
localised minor adverse morphological impacts to several tributaries of the Ouse 
(Roxton to Earith) water body relating to culverting, road outfalls and diversions, 
although none are anticipated to the classified main stem of the WFD water body 
itself. Given the localised nature of these potential impacts, and the mitigation 
proposed, there are not anticipated to be any significant adverse impacts or non-
compliance with any WFD objectives at the larger water body scale. 

Abbotsley and Hen Brooks 

Road runoff including spillages 

5.2.200 The Drainage Strategy (Appendix 13.3 of the Environmental Statement 
[TR010044/APP/6.3]) indicates that there would be new road outfalls discharging 
to Hen Brook and its undesignated tributaries Wintringham Brook (plus a tributary 
of Wintringham Brook). Without mitigation, runoff and spillage pollutants have the 
potential to cause significant adverse effects on water quality and ecology in the 
Abbotsley and Hen Brooks WFD catchment.  
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5.2.201 The suitability of the proposed SuDS treatment trains as outlined in the Drainage 
Strategy (Appendix 13.3 of the Environmental Statement [TR010044/APP/6.3]) 
has been assessed in line with guidance in DMRB LA113 Road Drainage and the 
Water Environment as discussed earlier under ‘Ouse (Roxton to Earith)’. Overall, 
water quality impacts that could affect ecological and physicochemical WFD 
parameters are therefore considered to be negligible. However, for the treatment 
train to operate properly and efficiently in the long term it would be important that 
the proprietary and SuDS components are well maintained for the lifetime of the 
Scheme, and this would be the responsibility of Highways England for drainage 
from the A428.   

5.2.202 As described above, there would be sporadic release of de-icant salts in winter 
with potential for impacts on ecological and physicochemical parameters. Given 
their infrequent use in the colder months, over short periods and with frequent 
higher flows in between in which to dilute and disperse ‘salty’ water, it is not 
anticipated that significant long-term adverse impacts would occur. Impacts 
would be greatest in the smaller Wintringham Brook watercourse that would 
receive the road drainage, with greater dilution and dispersal potential in Hen 
Brook.  

5.2.203 Given appropriate implementation of the Drainage Strategy (Appendix 13.3 of 
the Environmental Statement [TR010044/APP/6.3]) there are not anticipated to 
be any significant adverse impacts or non-compliance with any WFD objectives 
at the water body scale. 

Hydromorphological impacts 

5.2.204 There would be installation of new drainage outfalls to Hen Brook, Wintringham 
Brook and a tributary of Wintringham Brook. Peak discharge rates are limited to 
Qbar during the 1% Annual Exceedance Probability design rainfall event with a 
40% allowance for climate change, and so no adverse impact to the flow regime 
is predicted. Indeed, there may be a beneficial effect in these water bodies where 
flow is often impeded and there are regular lengths of ponded water. However, 
there is the potential for adverse morphological impact relating to road outfalls 
through damage or loss of riparian, bankside and bed habitats and accumulation 
of sediment.  

5.2.205 To mitigate any such impacts, prefabricated headwalls would be used where 
possible. Outfalls would be micro-sited to ensure best locations which minimise 
bankside and bed damage and would be orientated to prevent sediment 
accumulation and hydromorphological impacts. The attenuation for road runoff 
has also been assessed in accordance with DMRB LA113 (REF 5) to ensure that 
chronic sediment impact is accounted for. Any remaining impacts would be very 
localised and would be insignificant at the scale of the larger downstream WFD 
water body.   
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5.2.206 There would be new culverted crossings of Hen Brook, Fox Brook, Wintringham 
Brook and a tributary of Wintringham Brook. As outlined under ‘Ouse (Roxton to 
Earith) WFD water body’, culvert size has been assessed hydraulically in all 
cases to convey flood flows and not cause upstream ponding. The designs aim 
to maintain existing flow conditions, sediment transport and the riparian corridor 
as much as possible. The bed of the culvert would also be sunken to encourage 
a naturalised bed to develop, and ledges are included where ecological surveys 
have suggested they are needed for mammals.  

5.2.207 Despite the design of culverts seeking to reduce the adverse impacts on flow, 
sediment transport and ecological severance, there would unavoidably be direct 
loss of riparian and bed habitats for the full length of the culverts and 
disconnection from the floodplain (note that it is unlikely that erosion of the banks 
contributes much material supply in these stable, low gradient channels). There 
will also be a reduction in the channel length of watercourses within this WFD 
water body catchment due to diversions and realignments associated with these 
new culverts. However, this will be mitigated by new lengths of channel that will 
be created by the re-routing of some minor drainage ditches, the total length of 
which will exceed the length of channel proposed to be culverted or lost by 
diversions/realignments within this WFD water body catchment. In addition, the 
loss of riparian habitat will also be compensated by the creation of new land 
drainage ditches, which will link with the existing watercourse network and be 
designed to maximise biodiversity benefits (see the First Iteration EMP 
[TR010044/APP/6.8] for details of how this is secured in the DCO).  

5.2.208 The Scheme is also committed to providing enhancement where possible and 
reaches within the DCO Order Limits have been identified and shown on the 
Environmental Masterplan presented in Figure 2.4 of the Environmental 
Statement [TR010044/APP/6.2] that could be improved, subject to site specific 
surveys and assessment, which will be undertaken as part of a WFD Mitigation 
and Enhancement Plan during detailed design post-DCO consent. For Hen 
Brook, this is an opportunity to improve the hydrological regime and sediment 
transport at this location, which is already heavily modified, where there is 
currently impediment to flow, ponding and the channel is largely overgrown. Fox 
Brook and the tributary of Wintringham Brook are artificial, ephemeral, vegetated 
drainage ditches with minimal socio-economic or biodiversity value, and are not 
considered functional watercourses for much of the year. Again, there is potential 
for improved hydrological regime and sediment transport through these reaches.   

5.2.209 A WFD Mitigation and Enhancement Strategy will be implemented at the detailed 
design stage. The WFD Mitigation and Enhancement Strategy is secured in the 
DCO through a requirement of the First Iteration EMP [TR010044/APP/6.8], 
which is considered to be adequately assurance that the unavoidable physical 
impacts of the Scheme will be mitigated. 
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5.2.210 Overall, and on balance taking account of the proposed mitigation there are likely 
to be localised minor adverse morphological impacts to watercourses within the 
Abbotsley and Hen Brooks WFD water body catchment from culverting, road 
outfalls and minor channel diversions and realignments. However, due to the 
modified nature of these watercourses, diversions and realignments present 
opportunities to provide enhancement over the base situation. Opportunities for 
enhancement will also be consider during the detailed design stage post-DCO. In 
summary, given the localised nature of these potential impacts, there are not 
anticipated to be any significant adverse impacts or non-compliance with any 
WFD objectives at the larger water body scale.  

Stone Brook 

Surface water runoff 

5.2.211 The Drainage Strategy (Appendix 13.3 of the Environmental Statement 
[TR010044/APP/6.3]) indicates that there would be new road outfalls discharging 
to undesignated tributaries Stone Brook, which are small drainage ditches. 
Without mitigation, runoff and spillage pollutants have the potential to cause 
significant adverse effects on water quality and ecology in the Stone Brook WFD 
catchment.  

5.2.212 The suitability of the proposed SuDS treatment trains as outlined in the Drainage 
Strategy (Appendix 13.3 of the Environmental Statement [TR010044/APP/6.3]) 
has been assessed in line with guidance in DMRB LA113 Road Drainage and the 
Water Environment as discussed earlier under ‘Ouse (Roxton to Earith)’. Overall, 
water quality impacts that could affect ecological and physicochemical WFD 
parameters are therefore considered to be negligible. However, for the treatment 
train to operate properly and efficiently in the long term it would be important that 
the proprietary and SuDS components are well maintained for the lifetime of the 
Scheme, and this would be the responsibility of Highways England for drainage 
from the A428.   

5.2.213 There would be sporadic release of de-icant salts in winter with potential for 
impacts on ecological and physicochemical parameters. Given their infrequent 
use in the colder months, over short periods and with frequent higher flows in 
between in which to dilute and disperse ‘salty’ water, there may be temporary 
moderate adverse impacts in the receiving ditchcourses, but these are likely to 
be less marked in Stone Brook which is a larger watercourse with good dispersal 
and dilution potential.  

5.2.214 Given appropriate implementation of the Drainage Strategy (Appendix 13.3 of 
the Environmental Statement [TR010044/APP/6.3]) there are not anticipated to 
be any significant adverse impacts or non-compliance with any WFD objectives 
at the water body scale, especially given that all outfalls are treated prior to 
discharging to upstream tributaries, and there are no direct discharges to Stone 
Brook. 
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Hydromorphology 

5.2.215 There would be installation of 4 no. new drainage outfalls to tributaries of Stone 
Brook. Peak discharge rates are limited to Qbar during the 1% Annual 
Exceedance Probability design rainfall event with a 40% allowance for climate 
change, and so no adverse impact to the flow regime is predicted. However, 
there is the potential for adverse morphological impact relating to road outfalls 
through damage or loss of riparian, bankside and bed habitats and accumulation 
of sediment.  

5.2.216 Similarly to the discussion under ‘Ouse (Roxton to Earith)’, to mitigate any such 
impacts, where possible engineered outfalls would be avoided, and in this WFD 
catchment drainage a ditch will be provided from the final treatment train 
component of road drainage network 11 to a tributary of Stone Brook. For the 
remaining three road drainage networks in this WFD catchment, where 
engineered outfalls cannot be avoided, prefabricated headwalls would be used 
where possible. Outfalls would also be micro-sited to ensure best locations which 
minimise bankside and bed damage and would be orientated to prevent 
sediment accumulation and hydromorphological impacts. The attenuation for 
road runoff has also been assessed in accordance with DMRB LA113 (HEWRAT 
assessment) [REF 5] to ensure that chronic sediment impact is accounted for. 
Any remaining impacts would be very localised in the tributaries of Stone Brook 
and would be insignificant at the scale of the larger downstream WFD water 
body.   

5.2.217 There would be new culverted crossings of minor headwater channels within the 
Stone Brook WFD catchment (i.e. the main stem and WFD classified reach is not 
directly affected). As outlined above for previous WFD water bodies, culvert size 
has been assessed hydraulically in all cases in order to convey flood flows and 
not cause upstream ponding. The designs aim to maintain existing flow 
conditions, sediment transport and the riparian corridor as much as possible. The 
bed would be sunken to encourage a naturalised bed to development. However, 
there would unavoidably be direct loss of riparian and bed habitats for the full 
length of the culverts, but this would not be anticipated to have detrimental 
impacts at scale of the larger downstream WFD. 

5.2.218 Despite the design of culverts seeking to reduce the adverse impacts on flow, 
sediment transport and ecological severance, there would unavoidably be direct 
loss of riparian and bed habitats for the full length of the culverts and 
disconnection from the floodplain (note that it is unlikely that erosion of the banks 
contributes much material supply in these stable, low gradient channels). 
However, please note that these are artificial, ephemeral, vegetated drainage 
ditches with minimal socio-economic or biodiversity value, and are not 
considered functional watercourses for much of the year.  
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5.2.219 This will be mitigated by new lengths of channel that will be created by diversions 
and realignments that are required as part of these new culverts, the total length 
of which will exceed the length of channel proposed to be culverted within this 
WFD water body catchment. In addition, the loss of riparian habitat will also be 
compensated by the creation of new land drainage ditches, which will link with 
the existing watercourse network and be designed to maximise biodiversity 
benefits (see the First Iteration EMP [TR010044/APP/6.8] for details of how this 
is secured in the DCO).  

5.2.220 As discussed earlier, the Scheme is also committed to providing enhancement 
where possible and reaches within the DCO Order Limits have been identified 
and shown on the Environmental Masterplan presented in Figure 2.4 of the 
Environmental Statement [TR010044/APP/6.2] that could be improved, subject 
to site specific surveys and assessment, which will be undertaken as part of a 
WFD Mitigation and Enhancement Plan during detailed design post-DCO 
consent. However, due to the nature of the works and Order Limits in the Stone 
Brook WFD water body catchment there is very limited opportunity for additional 
reaches of watercourse to be enhanced.  

5.2.221 Overall, and on balance taking account of the proposed mitigation there are likely 
to be localised minor adverse morphological impacts to watercourses within the 
Stone Brook WFD water body catchment from culverting, road outfalls and minor 
channel diversions and realignments. However, due to the modified nature of 
these watercourses, diversions and realignments present opportunities to provide 
enhancement over the base situation. In summary, given the localised nature of 
these potential impacts, there are not anticipated to be any significant adverse 
impacts or non-compliance with any WFD objectives at the larger water body 
scale.  

Begwary Brook 

Surface water runoff (including spillages) 

5.2.222 The Drainage Strategy (Appendix 13.3 of the Environmental Statement 
[TR010044/APP/6.3]) indicates that there would be new road outfalls discharging 
to Begwary Brook. Without mitigation, runoff and spillage pollutants have the 
potential to cause significant adverse effects on water quality and ecology in the 
Begwary Brook WFD catchment. 

5.2.223 The suitability of the proposed SuDS treatment trains as outlined in the Drainage 
Strategy (Appendix 13.3 of the Environmental Statement [TR010044/APP/6.3]) 
has been assessed in line with guidance in DMRB LA113 Road Drainage and the 
Water Environment as discussed earlier under ‘Ouse (Roxton to Earith)’. Overall, 
water quality impacts that could affect ecological and physicochemical WFD 
parameters are therefore considered to be negligible. However, for the treatment 
train to operate properly and efficiently in the long term it would be important that 
the proprietary and SuDS components are well maintained for the lifetime of the 
Scheme, and this would be the responsibility of Highways England for drainage 
from the A428. 
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5.2.224 There would be sporadic release of de-icant salts in winter with potential for 
impacts on ecological and physicochemical parameters. Given their infrequent 
use in the colder months, over short periods and with frequent higher flows in 
between in which to dilute and disperse ‘salty’ water, there may be temporary 
moderate adverse impacts in the receiving ditchcourses, but these are likely to 
be less marked in Stone Brook which is a larger watercourse with good dispersal 
and dilution potential. 

5.2.225 Given appropriate implementation of the Drainage Strategy (Appendix 13.3 of 
the Environmental Statement [TR010044/APP/6.3]) there are not anticipated to 
be any significant adverse impacts or non-compliance with any WFD objectives 
at the water body scale. 

Hydromorphological impacts 

5.2.226 There would be installation of 3 no. new drainage outfalls to tributaries of 
Begwary Brook. Peak discharge rates are limited to Qbar during the 1% Annual 
Exceedance Probability design rainfall event with a 40% allowance for climate 
change, and so no adverse impact to the flow regime is predicted. However, 
there is the potential for adverse morphological impact relating to road outfalls 
through damage or loss of riparian, bankside and bed habitats and accumulation 
of sediment. 

5.2.227 To mitigate any such impacts, prefabricated headwalls would be used where 
possible. Outfalls would also be micro-sited to ensure best locations which 
minimise bankside and bed damage and would be orientated to prevent 
sediment accumulation and hydromorphological impacts. The attenuation for 
road runoff has also been assessed in accordance with DMRB LA113 (HEWRAT 
assessment) [REF 5] to ensure that chronic sediment impact is accounted for. 
Any remaining impacts would be very localised in the tributaries of Begwary 
Brook and would be insignificant at the scale of the larger downstream WFD 
water body. 

5.2.228 There would be a new culverted crossing of Begwary Brook and works to an 
existing culvert. As is the case across the Scheme, culvert size has been 
assessed hydraulically in all cases in order to convey flood flows and not cause 
upstream ponding. The designs aim to maintain existing flow conditions, 
sediment transport and the riparian corridor as much as possible. The bed of the 
culvert would be sunken to encourage a naturalised bed to development. 
However, there would unavoidably be direct loss of riparian and bed habitats for 
the full length of the culvert and disconnection from the floodplain locally. This 
could have negative impacts on floodplain ecology, although it was noted on the 
site walkover that Begwary Brook at this location is already disconnected from 
the floodplain. 

5.2.229 Despite the design of culverts seeking to reduce the adverse impacts on flow, 
sediment transport and ecological severance, there would unavoidably be direct 
loss of riparian and bed habitats for the full length of the culverts and 
disconnection from the floodplain (note that it is unlikely that erosion of the banks 
contributes much material supply in these stable, low gradient channels).  
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5.2.230 The loss of riparian habitat will be compensated by the creation of new land 
drainage ditches, which will link with the existing watercourse network and be 
designed to maximise biodiversity benefits (see the First Iteration EMP 
[TR010044/APP/6.8] for details of how this is secured in the DCO). Around 
85metres has been proposed in the Begwary Brook WFD catchment, which will 
help to part compensate for the loss of riparian habitat where the new culvert is 
constructed (which is approximately 25m long; the total culvert works to this 
water body is less than 1% and thus not considered significant). There are no 
proposed watercourse diversions and realignments within this WFD water body 
catchment.  

5.2.231 As discussed earlier, the Scheme is also committed to providing enhancement 
where possible and reaches within the Order Limits have been identified and 
shown on the Environmental Masterplan presented in Figure 2.4 of the 
Environmental Statement [TR010044/APP/6.2] that could be improved, subject 
to site specific surveys and assessment, which will be undertaken as part of a 
WFD Mitigation and Enhancement Plan during detailed design post-DCO 
consent. However, due to the nature of the works and Order Limits in the 
Begwary Brook WFD water body catchment there is very limited opportunity for 
additional reaches of watercourse to be enhanced.  

5.2.232 Overall, and on balance taking account of the proposed mitigation there are likely 
to be localised minor adverse morphological impacts to watercourses within the 
Begwary Brook WFD water body catchment from culverting, road outfalls and 
minor channel diversions and realignments. However, due to the modified nature 
of these watercourses, diversions and realignments present opportunities to 
provide enhancement over the base situation. In summary, given the localised 
nature of these potential impacts, there are not anticipated to be any significant 
adverse impacts or non-compliance with any WFD objectives at the larger water 
body scale.  

West Brook 

Road runoff including spillages 

5.2.233 The Drainage Strategy (Appendix 13.3 of the Environmental Statement 
[TR010044/APP/6.3]) indicates that there would be six new road outfalls from the 
strategic road network (i.e. the A428) and a further three new outfalls serving 
local roads discharging to undesignated tributaries of West Brook, which are 
small drainage ditches. Without mitigation, runoff and spillage pollutants have the 
potential to cause significant adverse effects on water quality and ecology in the 
West Brook WFD catchment. The HEWRAT assessment of the routine road 
runoff and spillage risk shows that the proposed SuDS treatment trains are 
sufficient to ensure compliance with the necessary DMRB standards in all cases. 
The water quality impacts that could affect ecological and physicochemical 
parameters in West Brook’s tributaries are therefore considered negligible. As 
with all outfalls across the Scheme, it would be important that the proprietary and 
SuDS components are well maintained for the lifetime of the Scheme to ensure 
that this remains the case.  
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5.2.234 There would be sporadic release of de-icant salts in winter with potential for 
impacts on ecological and physicochemical parameters. Given their infrequent 
use in the colder months, over short periods and with frequent higher flows in 
between in which to dilute and disperse ‘salty’ water, there may be temporary 
moderate adverse impacts in the receiving ditchcourses, but these are unlikely to 
propagate to the more developed downstream channels.  

5.2.235 Given appropriate implementation of the Drainage Strategy (Appendix 13.3 of 
the Environmental Statement [TR010044/APP/6.3]) there are not anticipated to 
be any significant adverse impacts or non-compliance with any WFD objectives 
at the water body scale, especially given that all outfalls are over 4 kilometre (2.5 
miles) upstream of the WFD water body. 

Hydromorphological impacts 

5.2.236 There would be installation of new drainage outfalls to tributaries of West Brook. 
Peak discharge rates are limited to Qbar during the 1% Annual Exceedance 
Probability design rainfall event with a 40% allowance for climate change, and so 
no adverse impact to the flow regime is predicted. Indeed, there may be a 
beneficial effect in these water bodies where flow is often impeded and there are 
regular lengths of ponded water. However, there is the potential for adverse 
morphological impact relating to road outfalls through damage or loss of riparian, 
bankside and bed habitats and accumulation of sediment.  

5.2.237 To mitigate any such impacts, prefabricated headwalls would be used where 
possible. Outfalls would be micro-sited to ensure best locations which minimise 
bankside and bed damage and would be orientated to prevent sediment 
accumulation and hydromorphological impacts. The attenuation for road runoff 
has also been assessed in accordance with DMRB LA113 (REF 1) to ensure that 
chronic sediment impact is accounted for. Any remaining impacts would be very 
localised and would be insignificant at the scale of the larger downstream WFD 
water body, especially as the main stem of this WFD water body is >4km 
downstream.   

5.2.238 There would be new culverted crossings of various headwater watercourses of 
West Brook (i.e. the main stem and WFD classified reach will not be directly 
affected). As outlined under ‘Ouse (Roxton to Earith) WFD water body’, culvert 
size has been assessed hydraulically in all cases to convey flood flows and not 
cause upstream ponding. The designs aim to maintain existing flow conditions, 
sediment transport and the riparian corridor as much as possible. The bed of the 
culvert would also be sunken to encourage a naturalised bed to develop, and 
ledges are included where ecological surveys have suggested they are needed 
for mammals.  
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5.2.239 Despite the design of culverts seeking to reduce the adverse impacts on flow, 
sediment transport and ecological severance, there would be direct loss of 
riparian and bed habitats for the full length of the culverts and disconnection from 
the floodplain (note that it is unlikely that erosion of the banks contributes much 
material supply in these stable, low gradient channels). However, the affected 
ditches are artificial, ephemeral and overgrown with minimal socio-economic or 
biodiversity value, and are not considered functional watercourses for much of 
the year. 

5.2.240 The partial loss of a reach of watercourse due to the placement of new culverts 
will be mitigated by new lengths of channel that will be created by the diversions 
and realignments associated with these new culverts, as well as re-routing of 
some minor drainage ditches, the total length of which will exceed the length of 
channel proposed to be culverted within this WFD water body catchment. In 
addition, the loss of riparian habitat will also be compensated by the creation of 
new land drainage ditches, which will link with the existing watercourse network 
and be designed to maximise biodiversity benefits (see the First Iteration EMP 
[TR010044/APP/6.8] for details of how this is secured in the DCO).  

5.2.241 The Scheme is committed to providing enhancement where possible and 
reaches within the Order Limits have been identified and shown on the 
Environmental Masterplan presented in Figure 2.4 of the Environmental 
Statement [TR010044/APP/6.2] that could be improved, subject to site specific 
surveys and assessment, which will be undertaken as part of a WFD Mitigation 
and Enhancement Plan during detailed design post-DCO consent.  

5.2.242 A WFD Mitigation and Enhancement Strategy will be implemented at the detailed 
design stage. The WFD Mitigation and Enhancement Strategy is secured in the 
DCO through a requirement of the First Iteration EMP [TR010044/APP/6.8], 
which is considered to be adequate assurance that the unavoidable physical 
impacts of the Scheme will be mitigated. 

5.2.243 Overall, and on balance taking account of the proposed mitigation there are likely 
to be localised minor adverse morphological impacts to watercourses within the 
West Brook WFD water body catchment from culverting, road outfalls and minor 
channel diversions and realignments. However, due to the modified nature of 
these watercourses, diversions and realignments present opportunities to provide 
enhancement over the base situation. Opportunities for enhancement will also be 
consider during the detailed design stage post-DCO. In summary, given the 
localised nature of these potential impacts, there are not anticipated to be any 
significant adverse impacts or non-compliance with any WFD objectives at the 
larger water body scale.  
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Bourn Brook 

Surface water runoff 

5.2.244 The Drainage Strategy (Appendix 13.3 of the Environmental Statement 
[TR010044/APP/6.3]) indicates that there would be one new road outfall 
discharging to an unclassified WFD ditch that flows first into Eastern Brook and 
then ultimately into Bourn Brook. Without mitigation, routine runoff and spillage 
pollutants have the potential to cause significant adverse effects on water quality 
and ecology in the downstream Bourn Brook WFD catchment. As discussed 
earlier, the HEWRAT assessment of the routine road runoff and spillage risk 
shows that the proposed SuDS treatment trains are sufficient to ensure 
compliance with the necessary DMRB standards in all cases and would not 
cause adverse impacts to the ditch or the larger Bourn Brook catchment. As with 
all outfalls across the Scheme, it would be important that the proprietary and 
SuDS components are well maintained for the lifetime of the Scheme to ensure 
that this remains the case.  

5.2.245 There would be sporadic release of de-icant salts in winter with potential for 
impacts on ecological and physicochemical parameters. Given their infrequent 
use in the colder months, over short periods and with frequent higher flows in 
between in which to dilute and disperse ‘salty’ water, there may be temporary 
moderate adverse impacts in the receiving ditchcourse, but these are likely to be 
less marked in Bourn Brook which is a larger watercourse with good dispersal 
and dilution potential.  

5.2.246 Given appropriate implementation of the Drainage Strategy (Appendix 13.3 of 
the Environmental Statement [TR010044/APP/6.3]) there are not anticipated to 
be any significant adverse impacts or non-compliance with any WFD objectives 
at the water body scale, especially given that treatment is provided upstream of 
the WFD water body. 

Hydromorphology 

5.2.247 There would be installation of a new drainage outfall to a ditch that flows first into 
Eastern Brook, and then ultimately into Bourn Brook. Peak discharge rates are 
limited to Qbar during the 1% Annual Exceedance Probability design rainfall 
event with a 40% allowance for climate change, and so no adverse impact to the 
flow regime is predicted. Indeed, there may be a beneficial effect in these water 
bodies where flow is often impeded and there are regular lengths of ponded 
water. However, there is the potential for adverse morphological impact relating 
to road outfalls through damage or loss of riparian, bankside and bed habitats 
and accumulation of sediment.  
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5.2.248 To mitigate any such impacts, a prefabricated headwall would be used where 
possible. The outfall would also be micro-sited to ensure the best location which 
minimises bankside and bed damage and would be orientated to prevent 
sediment accumulation and hydromorphological impacts. The attenuation for 
road runoff has also been assessed in accordance with DMRB LA113 (REF 5) to 
ensure that chronic sediment impact is accounted for. Any remaining impacts 
would be very localised and would be insignificant at the scale of the larger 
downstream WFD water body, especially given that treatment is provided 
upstream of the WFD water body.   

5.3 No prevention of improvement assessment 

5.2.249 To fulfil the WFD objective of meeting Good Ecological Status or Good 
Ecological Potential (for modified water bodies) for water bodies not already 
meeting that target status, the Environment Agency identify mitigation (or 
enhancement) measures needed to be implemented. These measures have 
been outlined in section 4.3. There must be no prevention of improvement 
against these measures. An assessment to this effect is included in the 
Appendix C: Assessment Tables, with a brief summary provided below: 

Ouse (Roxton to Earith) 

5.2.250 Mitigation measures for this water body include preserving and restoring habitats, 
floodplain connectivity, in-channel morphological diversity, fish passes, aligning 
and attenuating flow and sediment management strategy and invasive species 
techniques. 

5.2.251 During construction there could be conflict with the measure of sediment 
management, given potential for mobilisation of fine sediments, which could also 
have ecological impacts on fish and other aquatic ecology. As described earlier, 
implementation of best practice construction methods as outlined in the First 
Iteration EMP [TR010044/APP/6.8] would reduce the risk from fine sediment 
pollution.  

5.2.252 During operation, sediments in road runoff could enter tributaries upstream of the 
River Great Ouse and be propagated downstream. However, implementation of 
the Drainage Strategy (refer to Appendix 13.3 of the Environmental Statement 
[TR010044/APP/6.3]), which has been assessed as being compliant with the 
requirements of DMRB LA113 [REF 5], would mitigate this risk effectively.  

5.2.253 In terms of preserving and restoring habitats, there is potential for the immediate 
riparian habitat to be impacted by the proposed river crossing. However, 
abutments for the viaduct would be set back sufficiently far so as not to cause 
any disruption of the ecological continuum in the immediate riparian zone around 
the River Great Ouse. 
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5.2.254 Given that the crossing of the River Great Ouse would be a viaduct with the river 
contained within an open span with no in-channel structures then there is no 
conflict envisaged with the future delivery of the remaining mitigation measures. 
Enhancements to watercourses within the catchment of the River Great Ouse is 
also proposed and will be detailed in a WFD Mitigation and Enhancement 
Strategy to be prepared at a later design stage. Please also refer to the 
Environmental Masterplan presented in Figure 2.4 of the Environmental 
Statement [TR010044/APP/6.2] for locations of the reaches of watercourses 
identified for possible improvement works. 

Abbotsley and Hen Brooks 

5.2.255 Proposed mitigation measures for this water body include in-channel 
morphological diversity, enhance ecology, invasive species techniques and 
sediment management strategy.  

5.2.256 Installation of the culvert for Hen Brook and culverts on some of its tributaries, 
watercourse realignments, and to a lesser extent the road outfalls, have potential 
to cause local conflicts with improving morphological diversity, enhancing 
ecology and sediment processes.  

5.2.257 Issues relating to runoff containing fine sediments during construction would be 
dealt with through mitigation measures outlined earlier and described in the First 
Iteration EMP [TR010044/APP/6.8]. However, culverts, realignment and 
headwalls would have a localised impact on riparian habitats. To mitigate for this, 
the design is sensitive to ecology and would aim to maintain channel alignment, 
be over-sized to accommodate peak flows, and be allowed to develop a 
naturalised bed to encourage ecological continuum and enable sediment 
transport throughout (the invert on all culverts will be a minimum 150mm below 
existing bed level, but this can be extended to 300mm where possible). Outfall 
headwalls would also be appropriately aligned so as not to cause sediment 
accumulation immediately downstream, the risk of erosion where flows may be 
deflected, and would discharge at a controlled flow rate. Local ecology would 
also be enhanced through the provision of nearby SuDS attenuation ponds, 
which are provided within the catchment to treat road drainage, and new land 
drainage ditches, designed to be more ‘natural’ with planted margins and not 
overly engineered.  

5.2.258 In addition, the Scheme is seeking to implement a series of WFD enhancements 
to Hen Brook and Wintringham Brook, providing an overall hydromorphological 
and ecological improvement to this reach, and would thereby contribute to future 
improvement of the water body. These were introduced earlier in section 6.3 
‘Environmental Enhancement Opportunities’. 

5.2.259 The WFD Mitigation and Enhancement Strategy is secured in the DCO through a 
requirement of the First Iteration EMP [TR010044/APP/6.8]. These 
enhancements are intended to compensate for the loss of channel as a result of 
the proposed culverting and to also contribute to the delivery WFD mitigation 
measures for this heavily modified watercourse, supporting an improvement to its 
ecological, chemical and hydromorphological condition.  
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West Brook 

5.2.260 Mitigation measures for this water body include retaining habitats, removing or 
softening hard banks, in-channel morphological diversity, altering culvert channel 
beds, re-opening culverts, floodplain connectivity, reducing fish entrainment and 
water level management. 

5.2.261 All impacts to this catchment associated with the Scheme are to be implemented 
over 6km upstream of the WFD classified reach, and only affect modified 
headwaters that are comparable to drainage ditches. As such, there is no conflict 
with delivery of these mitigation measures to the WFD water body. Drainage of 
treated road runoff to the upstream waterbodies may also help improve the 
downstream flow regime and contribute to delivery of one of the mitigation 
measures. There is no prevention of future improvement predicted for this 
watercourse. 

Bourn Brook 

5.2.262 Mitigation measures for this water body include enhance ecology, retain habitats 
sediment management strategy and maintenance (prevent sediment transfer). 
There is to be a road drainage outfall to a ditch upstream of this water body. 
However, given that this does not affect the classified WFD reach and that SuDS 
are to be used to control road runoff, there are not anticipated to be any conflicts 
with the mitigation measures for this water body, or any prevention of future 
improvement. 

5.4 Reasons for not achieving good status. 

5.2.263 No mitigation measures have been provided by the Environment Agency for 
Stone Brook or Begwary Brook. As such, consideration has also been given to 
the potential impact of the Scheme on the pressures and reasons for not 
achieving Good Status/Potential that can be viewed on the EA’s Catchment Data 
Explorer Website (see Table 5-6) [REF 5].  

5.2.264 With the available information about the pressures and reasons for not being at 
Good Ecological Status or Good Ecological Potential no potential non-
compliance with the WFD objective ‘failure to prevent improvement’ is predicted. 
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Table 5-6: Mitigation Measures and Reasons for not achieving Good Status and Reasons 
for Deterioration 

Water 
Body 

WFD 
Element 

Pressure  Activity Appraisal 

S
to

n
e
 B

ro
o

k
 

Inverte-
brates 

Point 
source 

Continuous 
and 
intermittent 
sewage 
discharge 
(water 
industry) 

Foul sewage from construction compounds 
to be collected and disposed of off-site as 
per the First Iteration EMP 
[TR010044/APP/6.8] and OWMP. Routine 
road runoff and accidental spillages are 
treated via SuDS before discharging to a 
tributary of Stone Brook. There is no 
operational foul water from the Scheme. As 
such, no additional water quality impacts are 
predicted related to sewage discharge. 

Diffuse 
Source 

Poor Nutrient 
Management 

Routine road runoff and chemical spillages 
would be treated in accordance with the 
Drainage Strategy (Appendix 13.3 of the 
Environmental Statement 
[TR010044/APP/6.3]). with no residual 
impacts on the receiving water bodies. 
There may be some opportunity for 
enhanced riparian buffer strips and livestock 
fencing to be delivered along some 
watercourses within the Order Limits as part 
of a future WFD Mitigation and 
Enhancement Strategy. 

Physical 
Modificati
on 

Land 
Drainage 

There would be no physical modifications to 
the main stem of this watercourse as a result 
of the Scheme. Outfalls and culverts 
proposed on headwater tributaries will be 
compensated by the creation of new lengths 
of channel from diversions associated with 
those structures, as well as new riparian 
habitat along new land drains (that will 
connect to the wider watercourse networks).  
Furthermore, opportunities for channel 
enhancement have been identified within the 
Order Limits, which would be delivered as 
part of a future WFD Mitigation and 
Enhancement Strategy. 

Dissolved 
oxygen 

Point 
source 

Continuous 
sewage 
discharge 
(water 
industry) 

Foul sewage from construction compounds 
to be collected and disposed of off-site as 
per the First Iteration EMP 
[TR010044/APP/6.8] and OWMP. Routine 
road runoff and accidental spillages are 
treated via SuDS before discharging to a 
tributary of Stone Brook. There is no 
operational foul water from the Scheme. As 



A428 Black Cat to Caxton Gibbet improvements 
Environmental Statement – Appendix 13.1 Water Framework 
Directive Assessment 

 

 

 

Planning Inspectorate Scheme Ref: TR010044 
Application Document Ref: TR010044/APP/6.3 

141 

Water 
Body 

WFD 
Element 

Pressure  Activity Appraisal 

such, no additional water quality impacts are 
predicted related to sewage discharge. 

Natural Drought 
Not applicable as related to prevailing 
climate conditions which are not Scheme 
dependent.   

Phos-
phate 

Point 
source 

Continuous 
discharge 
(water 
industry) 

Foul sewage from construction compounds 
to be collected and disposed of off-site as 
per the First Iteration EMP 
[TR010044/APP/6.8] and OWMP. Routine 
road runoff and accidental spillages are 
treated via SuDS before discharging to a 
tributary of Stone Brook. There is no 

operational foul water from the Scheme. As 
such, no additional water quality impacts are 
predicted related to sewage discharge. 

Diffuse 
Source 

Poor Nutrient 
Management 

Routine road runoff and chemical spillages 
would be treated in accordance with the 
Drainage Strategy with no residual impacts 
on the receiving waterbodies. 

Ammonia 
Point 
source 

Sewage 
discharge 
(continuous) 

Foul sewage from construction compounds 
to be collected and disposed of off-site as 
per the CEMP and WMP. Routine road 
runoff and accidental spillages are treated 
via SuDS before discharging to a tributary of 
Stone Brook. There is no operational foul 
water from the Scheme. As such, no 
additional water quality impacts are 
predicted related to sewage discharge. 

B
e
g

w
a
ry

 B
ro

o
k
 

Inverte-
brates 

Diffuse 
Source 

Poor soil 
management 
– agricultural 
and rural land 
management 

Routine road runoff and chemical spillages 
from the new dual carriageway would be 
treated in accordance with the Drainage 
Strategy (Appendix 13.3 of the 
Environmental Statement 
[TR010044/APP/6.3]) with no residual 
impacts on the receiving waterbodies. 

Natural  
Natural 
Conditions 
(other) 

Insufficient detail to enable assessment.  
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Water 
Body 

WFD 
Element 

Pressure  Activity Appraisal 

Physical 
Modificati
on 

Land drainage 

Outfalls and culverts proposed (one existing 
that will not be increased in length and one 
c. 25m long) are proposed. The impact of 
the new culvert will be mitigated through 
culvert design and new riparian habitat along 
proposed land drainage ditches. Due to the 
nature of the Scheme in the vicinity of 
Begwary Brook there is limited opportunity 
for additional channel improvement works.  
However, the impact of the new culvert is on 
a relatively short section of the channel. 
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6 Conclusion  

 The WFD assessment indicates that no significant adverse impacts to WFD 
relevant water bodies would occur with mitigation and the Scheme is compliant 
with the WFD objectives for all relevant WFD water bodies.  

 Potential effects during construction include the impact of suspended fine 
sediments in runoff, chemical spillages, and temporary physical modification of 
water bodies.  Mitigation measures are described in Chapter 13, Road drainage 
and the water environment of the Environmental Statement 
[TR010044/APP/6.1], summarised in this WFD assessment, and also described 
in the First Iteration EMP [TR010044/APP/6.8], which includes an Outline Water 
Management Plan(OWMP). The OWMP refers to the need for water quality, level 
and flow monitoring in addition to the Construction Dewatering Strategy that will 
be prepared during the detailed design stage post-DCO consent but in advance 
of when the works will commence on Site. Mitigation and possible watercourse 
enhancement opportunities are also shown on the Environmental Masterplan 
[TR010044/APP/6.2] and would be defined at a later stage by a WFD Mitigation 
and Enhancement Strategy, as agreed with the Environment Agency. 

 The River Great Ouse would be crossed by a new clear-span viaduct with 
intermediate piers set back from the top of the banks by a minimum distance of 2 
metres. Elsewhere, a number of culverts are proposed. Culverts are the only 
technically feasible and cost proportionate watercourse crossing solutions in 
many locations. The design of culverts is environmentally sympathetic, for 
example with recessed inverts to allow continuity of stream beds, but they would 
still have some impacts relative to open channel habitats.  

 Where culverts are the only practicable form of crossings, where possible 
improvement of equivalent lengths of channel will be proposed where possible, 
including new lengths of watercourse created due to some diversion, 
realignments and re-routing of watercourses, as well as creation of riparian 
habitat along new road drainage and land drainage ditches, which would connect 
to existing green networks and extend them.  

 Overall, project mitigation in the operational phase includes: 

a. Culverts will be designed for environmental continuity as well as flood 
capacity, with sunken beds (min 150mm with options to increase to 300mm 
where possible) to maintain existing bed habitats and sediment transport. 
Mammal ledges will also be provided, or other access provided where 
determined by surveys that there is a need.  

b. The partial loss of channel due to new or extended culverts will be mitigated 
by: 

i. The creation of new lengths of channel due to diversions and 
realignments associated with some culverts, as well as a number of re-
routed watercourses. Channel diversions/ realignments will be designed 
to improve upon the existing channel through introduction of appropriate 
bedforms, channel cross sections and riparian planting.  
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ii. Enhancement of the water body lengths either side of the culverts and 
within the wider water body catchment within the Order Limits as shown 
on Figure 2.4 the Environmental Masterplan [TR010044/APP/6.2]. 

iii. The loss of riparian habitat where new culverts are proposed, or existing 
culverts extended will also be mitigated by the inclusion of: 

iv. Some new ditches from road treatment ponds (not required for treatment 
of highway runoff), where engineered outfalls can be avoided. These 
ditchcourses will be designed to include appropriate geomorphic features 
and channel profiles, and to maximise biodiversity gains (including how 
they will be maintained in the future). 

v. Land drainage ditches that will connect with existing green networks, 
extending them. As with drainage ditches, these will be designed to 
maximise biodiversity benefits, albeit there are limitations that can be 
achieved given the intermittent nature of any flows. 

c. New highway drainage outfalls have been avoided where possible. Where 
engineered outfalls are required the use of prefabricated headwalls will be 
used where possible, their size will be kept to a minimum, and they will be 
orientated and carefully micro-sited to minimise footprint and any risk of bank 
erosion, bed scour, or sediment deposition.  Flows will be controlled to avoid 
any risk of scour in the receiving watercourses. 

d. Sustainable drainage techniques have been incorporated into the design in 
preference to conventional methods to provide attenuation and treatment of 
highway runoff and to contain spillages, should they occur in the future. 
However, for some road drainage networks where the risk was greater or 
space was more limited, some proprietary measures have been included 
(e.g. vortex flow separators).  

 Therefore, it is concluded that the Scheme is compliant with the WFD objectives 
for the Ouse (Roxton to Earith), Abbotsley and Hen Brooks, West Brook, Stone 
Brook, Begwary Brook and Bourn Brook water bodies, taking into account the 
mitigation measures identified. These mitigation measures include: 

a. The best practice measures to be adopted during construction to manage all 
pollution risks, and which would be implemented by the Principal Contractor 
using a WMP prepared as part of a CEMP. 

b. The design of new and modified culverts to reduce adverse impacts. 

c. The design of watercourse diversions, re-routed channels and land/drainage 
ditches to maximise geomorphic and biodiversity. 

d. Measures to treat surface water runoff and manage the risk of future routine 
road runoff and risk of accidental spillages as described in the Drainage 
Strategy Report for the Scheme (Appendix 13.3 of the Environmental 
Statement [TR010044/APP/6.3]).  
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 A number of permissions would be required from the Environment Agency and 
LLFA (including the IDB) prior to construction related to discharges of any 
‘unclean’ runoff during construction, permits for works that may result in 
groundwater needing to be dewatered, for certain works close to, over and under 
a main river (i.e. the River Great Ouse) or affecting the flow in ordinary 
watercourses (i.e. all other watercourses within the Order Limits), where it is not 
agreed that these permissions can be disapplied by the DCO and replaced by an 
alternative arrangement (please refer to the Consents and Agreements Position 
Statement [TR010044/APP/3.3] for further details). 

 Finally, a WFD Mitigation and Enhancement Strategy will be implemented at the 
detailed design stage. The WFD Mitigation and Enhancement Strategy is 
secured in the DCO through a requirement of the First Iteration EMP 
[TR010044/APP/6.8], which is considered at this stage to be adequate 
assurance that the unavoidable physical impacts of the Scheme will be mitigated. 
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Appendix A  WFD Water Body Assessments Cycle 2 2015 

Table A1 Surface Water Body Classification Details – Ouse (Roxton to Earith) 

Classifications are those for the current Cycle 2 Anglian RBMP (2015). 2019 
Chemical Status is also included to acknowledge the more stringent chemical 
assessments introduced by the ea in 2019. The water body fails Chemical status in 
2019 according to new elements under analysis that were not tested previously, and 
this does not necessarily reflect an overall deterioration in water quality. 

RBMP Parameter 
Ouse (Roxton to Earith) Cycle 2 2015 

Classification 

RBMP Anglian RBMP 

Water body Name and ID Ouse (Roxton to Earith) (GB105033047921) 

Water Body Type Heavily modified 

Length 49.3km 

Catchment area 162.9km2 

Overall Ecological Potential Moderate 

Chemical Status Fail (2019) 

Downstream Water body 
Great Ouse Transitional Water Body 

(GB530503300300) 

Supporting elements (Surface Water) Moderate 

Mitigation Measures Assessment Moderate or less 

Biological Quality Elements Good 

Fish Good 

Invertebrates Good 

Physico-Chemical Parameters Moderate 

Biochemical Oxygen Demand (BOD) Good (in 2016, not monitored in 2019) 

Ammonia (phys-chem) High 

Dissolved Oxygen High 

pH High 

Phosphate Poor 

Temperature Good 
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RBMP Parameter 
Ouse (Roxton to Earith) Cycle 2 2015 

Classification 

Hydromorphological Supporting 
Elements 

Supports Good 

Hydrological regime Supports Good 

Specific Pollutants High 

Triclosan High (2014, not monitored in 2019) 

Arsenic High (2014, not monitored in 2019) 

Copper High 

Iron High 

Mecoprop High 

Zinc High 

Priority Substances Good 

Cypermethrin Good 

Flouranthene Good 

Isoproturon Good 

Lead and its compounds Good 

Nickel and it compounds Good (2014, not monitored in 2019) 

Trichloromethane Good 

Other Pollutants Does Not Require Assessment 

Priority Hazardous Substances Fail 

Polyborminated diplenly ethers (PBDE) Fail 

Perfluorooctane sulphonate (PFOS) Fail 

Benzo(a)pyrene Good 

Cadmium and Its Compounds Good (2014, not monitored in 2019) 

Dioxins and dioxin-like compounds Good 

Benzo(b)fluoranthene Good 

Benzo(g-h-i)perylene Good 

Benzo(k)fluoranthene Good 
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RBMP Parameter 
Ouse (Roxton to Earith) Cycle 2 2015 

Classification 

Heptachlor and cis-Heptachlor epoxide Good 

Hexabromocyclododecane (HBCDD) Good 

Di(2-ethylhexyl)phthalate (Priority 
hazardous) 

Good (2014, not monitored in 2019) 

Hexachlorobenzene Good 

Hexachlorobutadiene Good 

Mercury and Its Compounds  Good 

Nonylphenol Good (2014, not monitored in 2019) 

Tributyltin Compounds Good (2014, not monitored in 2019) 
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Table A2 Surface Water Body Classification Details – Abbotsley and Hen 
Brooks 

Classifications are those for the current Cycle 2 Anglian RBMP (2015). 2019 
Chemical Status is also included to acknowledge the more stringent chemical 
assessments introduced by the Environment Agency in 2019. The water body fails 
Chemical status in 2019 according to new elements under analysis that were not 
tested previously, and this does not necessarily reflect an overall deterioration in 
water quality. 

RBMP Parameter 
Abbotsley and Hen Brooks Cycle 2 2015 

Classification 

RBMP Anglian RBMP 

Water body Name and ID Abbotsley and Hen Brooks (GB105033043240) 

Water Body Type Heavily modified 

Length 12.9km 

Catchment area 58.05km2 

Overall Ecological Potential Moderate 

Chemical Status Fail (2019) 

Downstream Water body Ouse (Roxton to Earith) 

Supporting elements (Surface Water) Moderate 

Mitigation Measures Assessment Moderate or less 

Biological Quality Elements Moderate 

Invertebrates Moderate 

Physico-Chemical Parameters Moderate 

Ammonia (phys-chem) High 

Dissolved Oxygen Poor 

pH High 

Phosphate Poor 

Temperature High 

Hydromorphological Supporting 
Elements 

Supports Good 

Hydrological regime Supports Good 

Priority Substances Good 
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RBMP Parameter 
Abbotsley and Hen Brooks Cycle 2 2015 

Classification 

Cypermethrin (Priority hazardous) Good 

Fluoranthene Good 

Other Pollutants Does Not Require Assessment 

Priority Hazardous Substances Fail 

Polyborminated diplenly ethers (PBDE) Fail 

Perfluorooctane sulphonate (PFOS) Good 

Benzo(a)pyrene Good 

Cadmium and Its Compounds Good (2014, not monitored in 2019) 

Dioxins and dioxin-like compounds Good 

Heptachlor and cis-Heptachlor epoxide Good 

Hexabromocyclododecane (HBCDD) Good 

Di(2-ethylhexyl)phthalate (Priority 
hazardous) 

Good (2014, not monitored in 2019) 

Hexachlorobenzene Good 

Hexachlorobutadiene Good 

Mercury and Its Compounds  Good 

Nonylphenol Good (2014, not monitored in 2019) 

Tributyltin Compounds Good (2014, not monitored in 2019) 
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Table A3 Surface Water Body Classification Details – West Brook 

Classifications are those for the current Cycle 2 Anglian RBMP (2015). 2019 
Chemical Status is also included to acknowledge the more stringent chemical 
assessments introduced by the Environment Agency in 2019. The water body fails 
Chemical status in 2019 according to new elements under analysis that were not 
tested previously, and this does not necessarily reflect an overall deterioration in 
water quality. 

RBMP Parameter West Brook Cycle 2 2015 Classification 

RBMP Anglian RBMP 

Water body Name and ID West Brook (GB105033042730) 

Water Body Type Heavily modified 

Length 8.45km 

Catchment area 51.5km2 

Overall Ecological Potential Moderate 

Chemical Status Fail (2019) 

Downstream Water body Ouse (Roxton to Earith) 

Supporting elements (Surface Water) Good 

Mitigation Measures Assessment Good 

Biological Quality Elements Good 

Invertebrates Good 

Physico-Chemical Parameters Moderate 

Ammonia (phys-chem) High 

Dissolved Oxygen Good 

pH High 

Phosphate Poor 

Temperature High 

Hydromorphological Supporting 
Elements 

Supports Good 

Hydrological regime Supports Good 

Specific Pollutants High 

Copper High 
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RBMP Parameter West Brook Cycle 2 2015 Classification 

Iron High 

Zinc High 

Priority Substances Good 

Cypermethrin Good 

Flouranthene Good 

Lead and its compounds Good 

Nickel and its compounds Good 

Other Pollutants Does Not Require Assessment 

Priority Hazardous Substances  Fail 

Polyborminated diplenly ethers (PBDE) Fail 

Perfluorooctane sulphonate (PFOS) Fail 

Benzo(a)pyrene Good 

Cadmium and Its Compounds Good 

Dioxins and dioxin-like compounds Good 

Benzo(b)fluoranthene Good 

Benzo(g-h-i)perylene Good 

Benzo(k)fluoranthene Good 

Heptachlor and cis-Heptachlor epoxide Good 

Hexabromocyclododecane (HBCDD) Good 

Di(2-ethylhexyl)phthalate (Priority 
hazardous) 

Good (2014, not monitored in 2019) 

Hexachlorobenzene Good 

Hexachlorobutadiene Good 

Mercury and Its Compounds  Good 

Nonylphenol Good (2014, not monitored in 2019) 

Tributyltin Compounds Good (2014, not monitored in 2019) 
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Table A4 Surface Water Body Classification Details – Stone Brook 

Classifications are those for the current Cycle 2 Anglian RBMP (2015). 2019 
Chemical Status is also included to acknowledge the more stringent chemical 
assessments introduced by the Environment Agency in 2019. The water body fails 
Chemical status in 2019 according to new elements under analysis that were not 
tested previously, and this does not necessarily reflect an overall deterioration in 
water quality. 

RBMP Parameter Stone Brook Cycle 2 2015 Classification 

RBMP Anglian RBMP 

Water body Name and ID Stone Brook (GB105033038190) 

Water Body Type Heavily modified 

Length 7.9km 

Catchment area 29.1km2 

Overall Ecological Potential Moderate 

Chemical Status Fail (2019) 

Downstream Water body Ouse (Roxton to Earith) 

Supporting elements (Surface Water) Moderate 

Mitigation Measures Assessment Moderate or less 

Biological Quality Elements Poor 

Macrophytes and phytobenthos High 

Invertebrates Poor 

Physico-Chemical Parameters Moderate 

Ammonia (phys-chem) Poor 

Dissolved Oxygen Bad 

pH High 

Phosphate Poor 

Temperature High 

Hydromorphological Supporting 
Elements 

Supports Good 

Hydrological regime Supports Good 

Priority Substances Good 
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RBMP Parameter Stone Brook Cycle 2 2015 Classification 

Cypermethrin Good 

Flouranthene Good 

Lead and its compounds Good (2014, not monitored in 2019) 

Nickel and it compounds Good (2014, not monitored in 2019) 

Other Pollutants Does Not Require Assessment 

Priority Hazardous Substances Fail 

Polyborminated diplenly ethers (PBDE) Fail 

Perfluorooctane sulphonate (PFOS) Fail 

Benzo(a)pyrene Good 

Cadmium and Its Compounds Good (2014, not monitored in 2019) 

Dioxins and dioxin-like compounds Good 

Heptachlor and cis-Heptachlor epoxide Good (2014, not monitored in 2019) 

Hexabromocyclododecane (HBCDD) Good 

Di(2-ethylhexyl)phthalate (Priority 
hazardous) 

Good (2014, not monitored in 2019) 

Hexachlorobenzene Good 

Hexachlorobutadiene Good 

Mercury and Its Compounds  Good 

Nonylphenol Good (2014, not monitored in 2019) 

Tributyltin Compounds Good (2014, not monitored in 2019) 
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Table A5 Surface Water Body Classification Details – Begwary Brook 

Classifications are those for the current Cycle 2 Anglian RBMP (2015). 2019 
Chemical Status is also included to acknowledge the more stringent chemical 
assessments introduced by the Environment Agency in 2019. The water body fails 
Chemical status in 2019 according to new elements under analysis that were not 
tested previously, and this does not necessarily reflect an overall deterioration in 
water quality. 

RBMP Parameter Begwary Brook Cycle 2 2015 Classification 

RBMP Anglian RBMP 

Water body Name and ID Begwary Brook (GB105033043230) 

Water Body Type Heavily Modified 

Size (Area, Length) Area 4.588km2, Length 6.5 km 

Overall Ecological Status Moderate 

Chemical Status Fail (2019) 

Downstream Water body Ouse (Roxton to Earith) 

Biological Quality Elements Good 

Invertebrates Good 

Physico-Chemical Parameters Good 

Ammonia (phys-chem) High 

Dissolved Oxygen High 

pH High 

Phosphate Good 

Temperature High 

Hydromorphological Supporting 
Elements 

Supports Good 

Hydrological regime Support Good 

Priority Substances Fail 

Cypermethrin Good 

Flouranthene Good 

Lead and its compounds Good (2014, not monitored in 2019) 

Nickel and it compounds Good (2014, not monitored in 2019) 
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RBMP Parameter Begwary Brook Cycle 2 2015 Classification 

Other Pollutants Does not require assessment 

Priority Hazardous Substances Fail 

Polyborminated diplenly ethers (PBDE) Fail 

Perfluorooctane sulphonate (PFOS) Fail 

Benzo(a)pyrene Good 

Cadmium and Its Compounds Good (2014, not monitored in 2019) 

Dioxins and dioxin-like compounds Good 

Heptachlor and cis-Heptachlor epoxide Good 

Hexabromocyclododecane (HBCDD) Good 

Di(2-ethylhexyl)phthalate (Priority 
hazardous) 

Good (2014, not monitored in 2019) 

Hexachlorobenzene Good 

Hexachlorobutadiene Good 

Mercury and Its Compounds  Good 

Nonylphenol Good (2014, not monitored in 2019) 

Tributyltin Compounds Good (2014, not monitored in 2019) 
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Table A6 Surface Water Body Classification Details – Bourn Brook 

Classifications are those for the current Cycle 2 Anglian RBMP (2015). 2019 
Chemical Status is also included to acknowledge the more stringent chemical 
assessments introduced by the Environment Agency in 2019. The water body fails 
Chemical status in 2019 according to new elements under analysis that were not 
tested previously, and this does not necessarily reflect an overall deterioration in 
water quality. 

RBMP Parameter Bourn Brook Cycle 2 2015 Classification 

RBMP Anglian RBMP 

Water body Name and ID Bourn Brook (GB105033042690) 

Water Body Type Heavily Modified 

Size (Area, Length) Area 85.6km2, Length 25.8 km 

Overall Ecological Status Moderate 

Chemical Status Fail (2019) 

Downstream Water body Cam (river) (GB105033042750) 

Biological Quality Elements Moderate 

Fish Moderate 

Invertebrates Good 

Physico-Chemical Parameters Moderate 

Ammonia (phys-chem) High 

Dissolved Oxygen High 

pH High 

Phosphate Poor 

Temperature High 

Hydromorphological Supporting 
Elements 

Supports Good 

Hydrological regime Support Good 

Priority Substances Good 

Cypermethrin Good 

Flouranthene Good 

Lead and its compounds Good (2014, not monitored in 2019) 
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RBMP Parameter Bourn Brook Cycle 2 2015 Classification 

Nickel and it compounds Good (2014, not monitored in 2019) 

Other Pollutants Does not require assessment 

Priority Hazardous Substances Fail 

Polyborminated diplenly ethers (PBDE) Fail 

Perfluorooctane sulphonate (PFOS) Fail 

Benzo(a)pyrene Good 

Cadmium and Its Compounds Good (2014, not monitored in 2019) 

Dioxins and dioxin-like compounds Good 

Heptachlor and cis-Heptachlor epoxide Good 

Hexabromocyclododecane (HBCDD) Good 

Di(2-ethylhexyl)phthalate (Priority 
hazardous) 

Good (2014, not monitored in 2019) 

Hexachlorobenzene Good 

Hexachlorobutadiene Good 

Mercury and Its Compounds  Good 

Nonylphenol Good (2014, not monitored in 2019) 

Tributyltin Compounds Good (2014, not monitored in 2019) 
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Appendix B Review of potential impacts from road runoff and 

watercourse and floodplain crossings  

Review of Potential Impacts to Watercourses from Routine Road Runoff and 
Accidental Spillages:  

Highway runoff is a major contributor to diffuse pollution to the aquatic environment 
because roads collect a wide range of pollutants which accumulate on the 
carriageway (SEPA, 1999). These contaminants can be transported to watercourses 
surrounding the roads through routine road runoff. Loadings of contaminants can be 
particularly high in the ‘first flush’ of runoff following periods of dry weather (EA, 
2002), although due to the large number of factors and length of road catchments it 
may not always be possible to detect the first flush in monitoring data. They can also 
become stored in neighbouring buffer zones (vegetated verges and banks) and even 
in the channel of receiving watercourses and be later mobilised under suitable 
conditions (Taylor et al., 2014).  

Road-derived pollutants include heavy metals (for example vanadium, chromium, 
manganese, copper, zinc, nickel, cobalt, cadmium and lead), organic molecules 
(particularly Polycyclic Aromatic Hydrocarbons (PAHs)), inert particulates, de-icing 
salts used during cold weather (which can encourage further release of ‘stored 
metals’ in sediments or enhanced corrosion of vehicles), and even litter (Beasley and 
Kneale, 2002).  

Speed limits and traffic signals have also been shown to influence runoff metal 
concentrations on highways because braking and acceleration activities lead to 
increased abrasion of tyres, higher use of brake linings, and increased automotive 
exhaust gas emissions (Muschack, 1990; Langbein et al., 2006).  

Further factors influencing metal concentrations in roadside soils include 
meteorological conditions, soil parameters (for example asphalt or concrete 
surfaces), traffic density, vehicle type (diesel or petrol), construction and 
maintenance works, car accidents, firefighting foams and leakages (Viard et al., 
2004, Sezgin et al., 2003m Turer and Maynard, 2003, Garcia and Milan, 1998, 
Othman et al., 1997). Topsoil contaminants may find their way to receiving 
watercourses due to leaching into various catchment flow pathways (for example 
sub-surface throughflow). 

Bioaccumulation and Toxicity to Aquatic Organisms 

The structure and functioning of biological communities can be significantly affected 
by increased concentrations of road-related contaminants, particularly metals and 
hydrocarbons (Maltby et al., 1995). Runoff of sediments into watercourses can also 
have direct physical effects by smothering and damaging aquatic habitats and has 
been associated with a decrease in fish populations, especially of salmon and trout 
(Maltby et al., 1995). 

Dissolved pollutants are perhaps the most difficult to treat in modern road drainage 
systems often requiring a biological component in the treatment train, although this is 
most effective during the growing season. Conversely, dissolved pollutants are more 
likely to be attenuated by dilution and dispersion, and conveyed downstream in the 
receiving watercourse, even in small channels, unlike sediment-bound pollutants that 
can accumulate over time.  
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Pollutants can accumulate in receiving waters and lead to chronic (slow 
accumulation) or acute (severe and transient) impacts. For example, copper is 
particularly toxic for fish and can have an acute impact in terms of fatalities. Chronic 
effects are associated with PAHs, zinc, chromium, nickel and lead which might 
accumulate through time in animal tissue. Alternatively, toxins may leach from 
sediments over time and can directly impact sediment dwelling organisms (Maltby et 
al., 1995). Studies have shown that the application of road salts can impact 
succession of aquatic vegetation (Wilcox, 1986)) and PAHs bound to sediments 
have been proven to have toxic effects in amphipods. Accumulation of pollutants in 
sediment can be particularly problematic for benthic aquatic organisms as they are 
often the most exposed.  

Review of Impacts Relating to Watercourse and Floodplain Crossings: 

General water and environmental design guidance for water body crossings 
(including flood risks) gives a strong preference for clear-span structures. However, 
as the Scheme is making use of existing culverts for watercourse crossings, there is 
potential for the following adverse effects: 

a. Flood risks can be affected upstream and downstream of a water body crossing 
due to afflux and attenuation. Structures should be designed in accordance with 
channels and floodplains so that there is no impact on flood levels away from the 
crossing location. It can sometimes be necessary to extend highways site 
boundaries in order to provide sufficient space for hydraulic mitigation; 

b. Scour can result from structural flow constrictions, which can affect site or 
nearby assets, maintenance requirements, and habitat continuity; 

c. Culverting can cause direct loss of riparian, bank and bed habitats, and indirect 
loss due to shading effects. Culverts can also sever the continuity of the channel 
with the riparian, floodplain, hyporheic and groundwater zones, and alter flow 
dynamics and sediment transport; 

d. Structures can often impede the movement of migratory and other species, and 
interrupt the continuity of the natural hydraulic and sediment regimes; 

e. Excessive shading can reduce light intensity, photosynthesis, metabolic activity 
and biochemical cycling, such as nitrification. It can also affect temperature, 
thereby limiting habitat colonisation by some species, and cause a reduction in 
dissolved oxygen concentration (which is directly dependent on temperature). 
Shading is also thought to affect fish habitat and migration. Structure dimensions 
and habitat sensitivity determine whether shading is ‘excessive’. It can be 
mitigated with multi-span structures, light chimneys, and sometimes with artificial 
lighting; and 

f. Other modifications to watercourses such as diversions can result in direct loss 
of habitats, and/or disruption to natural flow and sediment regimes, which can 
cause loss of substrate and hydraulic habitats. 
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Surface Water Body
(name/ID/RBMP): Current status or potential: Moderate Ecological Potential

Water body length: Target status or potential (2027): Moderate (2015)

water body catchment
area: Protected Areas:

Heavily modified? Catchment Data Explorer:
(Accessed January 2021)

Summary of scheme
components:

Construction Operation Construction Operation

Biological status Good Good (2015)

Fish Good Good (2015)

Macrophytes and
Phytobenthos Not assessed Not assessed (2015)

Invertebrates Good Good (2015)

General physicochemical
status Moderate Moderate (2015)

Ammonia High Good (2015)

Biochemical Oxygen Demand
(BOD) Good -

Dissolved oxygen High Good (2015)

pH High Good (2015)

Phosphate Moderate Moderate (2015)

Temperature High Good (2015)

Brief description of mitigation measures Residual impacts and WFD
compliance Adjacent waterbodies

UK0013011 & UK0030054
(Habitats and Species

Directive)

Disturbance to water quality due to potential spillages (e.g.
sediments, oils, fuels, construction chemicals) and
uncontrolled runoff of excess fine sediments during all
construction works can affect biological communities in all
waterbodies intersecting the Scheme, including the River
Great Ouse itself, plus Rockham Ditch, South Brook and
Gallow Brook, which all discharge to the River Great
Ouse. Direct impacts to these water bodies include
smothering habitat and physically impacting organisms
through chemical inputs, and impacts in the tributaries may
also may lead to cumulative impacts to the River Great
Ouse. However, the Ouse has greater capacity to dilute
and disperse pollutants than the smaller watercourses that
fall under this designation and so there would be expected
to be minimal impact at the scale of the WFD water body.

There will also be construction of new outfalls and culverts,
as well as works close to and over the River Great Ouse
to construct the viaduct. These activities all involve
construction in or adjacent to the watercourse, with a
localised adverse impact on riparian and bank habitat, and
temporary channel blockage and diversion/over pumping
that could impeded  biota passage. All works within the
channel also have the potential to mobilise sediment which
could smother habitats and release pollutants.

Noise and vibration may cause mortality or injury at high
levels and behavioural responses at low levels.  Fish and
invertebrate status are not directly sensitive to noise and
vibration impacts although changes in fish abundance and
composition could occur.  Direct impacts would be limited
to the vicinity of the noise source, although noise may act
as a barrier to upstream migration.

Dewatering of deep excavations could affect baseflow in
Rockham Ditch and South Brook, especially during the
summer/drier months. Disharges of water pumped out of
deep excavations could also affect flow regime by
sustaining higher flows for potentially long periods of time.

The Drainage Strategy (Appendix 13.3 of the
Environmental Statement [TR010044/APP/6.3])
indicates that new outfalls to Rockham Ditch,
South Brook, Gallow Brook and a minor ditch
upstream of the River Great Ouse are to be used
for draining surface water from the Scheme. In
the absence of mitigation this could cause water
quality deterioration through release of dissolved
metals, hydrocarbons, sediments, with
subsequent impacts on biological communities
and their habitat. These impacts would be of most
significance in the receiving watercourses, with
the Ouse water body buffered to some extent by
its greater dispersal and dilution potential.

There would also be intermittent discharge of de-
icant products within road runoff.

The proposed crossing of the River Great Ouse
will be clear-span, so there should be little impact
as abutments will be back from the tops of the
banks. There may be some shading impacts, but
these will not be significant at the water body
scale, and the clear span crossing is exempt from
the assessment. However, culverts elsewhere will
cause unavoidable localised habitat loss. Road
outfalls will also cause loss of riparian habitat, but
will be very localised in nature.

Measures to manage formation of excessive sediment
in runoff and to provide treatment prior to discharge to
be implemented as described in a FIEMP
[TR010044/APP/6.8] and OWMP. This would include
implementation of a temporary site drainage system,
management of excessive fine sediment in runoff,
planning works with respect to weather forecasts and
flood warnings, bunded fuel tanks, spill kits, plant
nappies on static plant, and the implementation of a
Pollution Control Plan. Please refer to the FIEMP
[TR010044/APP/6.8] for further details.

Works should be scheduled to avoid key migration and
spawning seasons if possible.

Noise and vibration should be reduced to a minimum
during construction and / or monitoring should be
considered during construction phase to ensure noise
level is maintained to an acceptable level to fish and
invertebrates. Acoustic barriers to be implemented as
necessary.

Given this mitigation, any residual impact would be
temporary and minor within the waterbodies directly
affected, and are not significant at the water body
scale.

A Construction Dewatering Strategy is proposed that
will seek to determine based on appropriate
survey/modelling/assessment (as required) and in
consultation with regulators an appropriate discharge
regime. This will take into account rate, volume, and
duration of discharges, as well as treatment and
monitoring requirements.

WFD Parameter Current
Status/Potential

Target Status/
Potential

Description of other
Protected Areas

objectives

Brief description of impact

Ouse (Roxton to Earith)- GB105033047921- Anglian

49.298 km

16289.125 ha

Yes

River Great Ouse:  The River Great Ouse is to be crossed by the Scheme via a 6-span viaduct. The entirety of the river is to be contained within the easternmost span, with no piers within the channel and the abutments set back from the bank tops. This crossing is therefore exempt from the WFD assessment. Other works close to and over the River Great Ouse include the construction of a multi-span
viaduct (requiring the creation of a temporary piling platform and a satellite compound 200m to the east for the eastern abutment works), a main site compound located approximately 300m to the west, and construction of floodplain compensation areas to the west. The aviation fuel pipeline to the west of the River Great Ouse, passing through the floodplain compensation area, and to the east of Black Cat
will also need to be diverted as part of the works. In addition, as the majority of the Scheme lies within the headwaters of numerous tributaries to the River Great Ouse, there is also the potential for cumulative indirect impacts to the river from works to these smaller water bodies.

Rockham Ditch:  Works potentially affecting Rockham Ditch include the Black Cat junction remodelling and A1 underpass (including the discharge of dewaters  from deep excavations), the operation of a satellite compound for the construction of Rockham Road bridge is to be located adjacent to the east site  of Rockham Ditch, the excavation of a borrow pit to the north of the watercourse and the A421,
and the construction of a number of new surface water outfalls (LPA1/5/6, SRN1/3/9). No significant works are proposed to the existing A421 and A1 culverts but there will be the construction if new culverts (E72, E76, E77, S75, S80, S89).

South Brook:  The closest element of the Scheme to the South Brook is the borrow pit to the northeast of Black Cat junction located approximately 100m away and a new culvert for the Roxton Road link. No ground contamination has been reported or observed during the detailed 2019/2020 ground investigation for the Scheme. Dewaters may be discharged into South Brook, maintaining its flow, but also
increasing the risk of introducing fine sediment or pollutants. To the west of the A1 the new Roxton Road link will be constructed. A new culvert (S4) would be constructed across South Brook for the Roxton Road link and this will require a minor realignment of the channel. Finally, new surface water outfalls will also be constructed (LPA2/7/8, SRN4/6).

Gallows Brook: Works include construction of the mainline and associated drainage infrastructure and structures in the headwaters of Gallow Brook. This includes the construction of new culverts across minor headwater channels (S30, S56, and S85), a new treatment pond, new surface water outfalls (SRN17 and LPA14/15), and the setting up and operation of a satellite compound (Toseland Road
Bridge, located south of the Scheme, Ch12950).

The Drainage Strategy (Appendix 13.3 of the Environmental Statement [TR010044/APP/6.3]) Report is presented in Appendix 13.3 of the Environmental Statement [TR010044/APP.6.3]. It proposes the use of sustainable drainage systems (SuDS) to enable attenuation of surface water flows due to increases in the impermeable area resulting from the Scheme, and to treat surface water runoff prior to
discharge to receiving watercourses. These SuDS include attenuation ponds, swales and open ditches.

NVZ12SW013910 & NVZ12SW013860 (Nitrates Directive), UKENRI61 & UKENRI83b (Urban Waste Water Treatment Directive), UKGB105033047921
(Drinking Water Protected Area), UK9008041 (Conservation of Wild Birds Directive), SWSGZ1012 (Surface Water Safeguard Zone), UK0013011 &
UK0030054 (Habitats and Species Directive).

http://environment.data.gov.uk/catchment-planning/water body/GB105033047921

The Drainage Strategy (Appendix 13.3 of the Environmental
Statement [TR010044/APP/6.3]) incorporates a range of
treatments for routine road runoff and accidental spillages
that covers all outfalls. This includes attenuation ponds,
grassed swales, ditches and vortex flow separators. The
Drainage Strategy (Appendix 13.3 of the Environmental
Statement [TR010044/APP/6.3]) has been assessed using a
DMRB LA 113 (HEWRAT) analysis. Any identified failures
have been provided with appropriate mitigation. Spillage risk
has also been assessed and is considered to be low and
does not require specific containment measures. Water
quality impacts that could affect biological communities will
therefore be negligible.

There will be sporadic release of de-icant salts in winter, but
these will be intermittent and temporary in nature. This will
directly impact the undesignated tributaries of the River Great
Ouse, but are unlikely to cause an adverse impact at the
scale of the WFD water body given the large capacity for
dilution and dispersal.

Culvert will be designed to allow to develop a naturalised bed
to encourage ecological, hydrological and sediment
continuum, and would only result in a very localised effect.
Mammal ledges will also be provided where ecological
surveys confirm there is a need.

Realigned channels, and channel enhancements adjacent to
new culverts, will be designed to improve aquatic habitats and
ecology. This localised loss is also balanced by an overall
gain in aquatic / riparian habitat through provision of
attenuation ponds.

The downstream water body is the GREAT OUSE. No impacts
will propagate downstream to this water body.

No significant impacts are
predicted. Therefore, the Scheme
would be compliant with all WFD
objectives.

A localised, temporary adverse
impact is anticipated to biological
quality elements during the
construction phase, particularly
during the installation of new
culverts and road outfalls to
tributaries of the Great Ouse.
Overall, the impact would not affect
the overall WFD status of the water
body once fully operational given
that the designated watercourse
itself is not directly impacted, and
that the upstream culverts and
outfalls have been designed to
maintain habitat, flow and sediment
continuity, and will be compensated
by the creation of new channel and
ditches. All other potential impacts
are considered negligible or minor
beneficial provided that the
Drainage Strategy (Appendix 13.3
of the Environmental Statement
[TR010044/APP/6.3]) is
implemented and SuDS maintained
in the future to ensure adequate
operation, and opportunities are
taken to enhance channel habitats
within the Order Limits.

The downstream water body is the GREAT OUSE. No impacts
will propagate downstream to this water body.

NVZ12SW013910 &
NVZ12SW013860 (Nitrates

Directive), UKENRI61 &
UKENRI83b (Urban Waste
Water Treatment Directive),

UKGB105033047921
(Drinking Water Protected

Area), SWSGZ1012
(Surface Water Safeguard

Zone)

Disturbance to water quality due to potential spillages (e.g.
sediments, oils, fuels, construction chemicals) and
uncontrolled runoff of excess fine sediments during all
construction works can affect physicochemical
parameters in all waterbodies intersecting the Scheme,
including the River Great Ouse itself, plus Rockham Ditch,
South Brook and Gallow Brook, which all discharge to the
River Great Ouse. Any such impact would be temporary
and localised. The Ouse has greater capacity to dilute and
disperse pollutants than the smaller watercourses that fall
under this designation and so there would be expected to
be minimal impact at the scale of the WFD water body.

The Drainage Strategy (Appendix 13.3 of the
Environmental Statement [TR010044/APP/6.3])
indicates that there will be new road outfalls to
Rockham Ditch, South Brook, Gallow Brook and a
minor ditch upstream of the River Great Ouse that
ultimately drains to the WFD water body. In the
absence of mitigation, routine runoff and
accidental spillages could cause water quality
deterioration through release of dissolved metals,
hydrocarbons, sediments and other pollutants,
with subsequent impacts on physicochemical
parameters. The downstream River Great Ouse
would be buffered to some extent by its greater
dispersal and dilution potential.

There would also be intermittent discharge of de-
icant products within road runoff which could
impact physicochemical status.

Measures to manage formation of excessive sediment
in runoff and to provide treatment prior to discharge to
be implemented as described in a FIEMP
[TR010044/APP/6.8] and OWMP. This would include
implementation of a temporary site drainage system,
management of excessive fine sediment in runoff,
planning works with respect to weather forecasts and
flood warnings, bunded fuel tanks, spill kits, plant
nappies on static plant, and the implementation of a
Pollution Control Plan. Please refer to the FIEMP
[TR010044/APP/6.8] for further details.

Given this mitigation, any residual impact would be
temporary and minor within the waterbodies directly
affected, and are not significant at the WFD water
body scale.

Water quality monitoring will also be undertaken
throughout the construction phase, which will enable
any impacts on physicochemical status to be identified
and mitigation implemented.

The Drainage Strategy (Appendix 13.3 of the Environmental
Statement [TR010044/APP/6.3]) incorporates a range of
treatments for routine road runoff and accidental spillages
that covers all outfalls. This includes attenuation ponds,
grassed swales, ditches and vortex grit separators. The
Drainage Strategy (Appendix 13.3 of the Environmental
Statement [TR010044/APP/6.3]) has been assessed using a
DMRB LA 113 (HEWRAT) analysis. Any identified failures
have been provided with appropriate mitigation. Spillage risk
has also been assessed and is considered to be low and
does not require specific containment measures. Water
quality impacts that could affect physicochemical parameters
will therefore be negligible.

There will be sporadic release of de-icant salts in winter, but
these will be intermittent and temporary in nature. This will
directly impact the undesignated tributaries of the River Great
Ouse, but are unlikely to cause an adverse impact at the
scale of the WFD water body given the large capacity for
dilution and dispersal.



Specific pollutants High High (2015)

Triclosan Does not require
assessment (2015)

Does not require
assessment (2015)

Arsenic Does not require
assessment (2015)

Does not require
assessment (2015)

Copper High High (2015)

Mecoprop High High (2015)

Zinc High -

Chemical status-priority
substances Good Good (2015)

Chemical status-priority
hazardous substances

Does not require
assessment (2015)

Does not require
assessment (2015)

Hydromorphological
Status Supports Good Supports Good (2015)

Quantity and dynamics of
river flow

Connection to Groundwater

River continuity

River depth and width
variation bed

Structure and substrate of
river bed

Structure of riparian zone

Mitigation Measures

Preserve and Restore
Habitats

Maintenance - Minimise
Habitat Impacts

Supports Good Supports Good (2015) None identified The downstream water body is the GREAT OUSE. No impacts
will propagate downstream to this water body.

A localised, temporary adverse
impact is anticipated to
morphological quality during the
construction phase, particularly
during the installation of new
culverts and road outfalls to
tributaries of the Great Ouse.
Overall, the impact would not affect
the overall WFD status of the water
body once fully operational given
that the designated watercourse
itself is not directly impacted, and
that the proposed culverts and
outfalls have been designed to
maintain habitat, flow and sediment
continuity. Culvert impacts will also
be offset by the creation of new
channel associated with diversions
and new ditches. Opportunities
have been identified for channel
enhancements within the Order
Limits, which would be defined by a
WFD Mitigation and Enhancement
Strategy to be prepared at the
detailed design stage post-DCO.

The Drainage Strategy (Appendix 13.3 of the Environmental
Statement [TR010044/APP/6.3]) ensures that peak
discharge rates from the scheme are to be controlled and
SuDS that discharge to a watercourse will accommodate the
1% Annual Exceedance Probability design rainfall event with
a 40% allowance for climate change, thereby preventing
impacts on the hydrological regime.

The strategy incorporates treatment to prevent chronic
sediment impact from routine road runoff, including
attenuation ponds, grassed swales, ditches and vortex
separators. The outfalls all pass the risk assessment of
routine road runoff and accidental spillage with mitigation
included. As such there is predicted to be negligible impact
from routine road runoff.

Opportunities have been identified for channel enhancements
within the Order Limits, which would be defined by a WFD
Mitigation and Enhancement Strategy to be prepared at the
detailed design stage post-DCO.

Following best construction practice as outlined in the
FIEMP [TR010044/APP/6.8] and OWMP will minimise
potential for adverse impacts, and any remaining
impacts would be temporary and localised. A
temporary site drainage system would be implemented
during construction.

All new outfalls would use pre-fabricated headwalls
where possible, would be micro-sited to ensure best
location and orientation in order to prevent sediment
accumulation and hydromorphological impacts.

Culverts are designed to maintain channel alignment,
are sized to accommodate peak flows, with a sunken
bed to minimise any potential adverse
hydromorphological, water quality and biological
impacts of the structure by developing a naturalised
bed. Partial channel loss would be compensated by the
creation of new lengths of channel and new riparian
habitat along new ditches (and around SuDS ponds
etc.).

Any minor, localised impacts to Rockham Ditch, South
Brook and Gallow Brook (and other minor ditches)
would not impact the  River Great Ouse at the water
body scale.

Drainage of the Scheme to tributaries of the River
Great Ouse could impact on the
hydromorphological regime if the discharge rate
was not controlled. Even with control of peak
runoff rates the increase in impermeable
surfaces may increase the volume of runoff.
There is also potential for accumulation of
sediments from runoff at the drainage outfalls and
around the new watercourse crossings which
could impact the flow regime.

Generally, watercourses are highly modified for
the purposes of increasing agricultural drainage,
and are typically over-deep uniform trapezoidal
with depleted physical habitat diversity. Culverts
with recessed inverts would mitigate sediment
continuity and flow dynamics and would be sized
to minimise impacts on existing width / depth, while
unavoidable impacts on groundwater connectivity,
lateral connectivity, bed structure and riparian
structure would be localised, and mitigated with
adjacent channel enhancements which are
embedded in scheme approval principles and
environment plans for detailed design post-DCO.

Construction of crossings and outfalls to the tributaries
upstream of the River Great Ouse (i.e. Rockham Ditch,
South Brook, and Gallow Brook), plus some realignments
will require works close to and within the receiving
watercourse. There may be temporary diversion of flows
which could impact flow dynamics, cause scour and
impact on sediment transport through the reach. However,
these impacts would be temporary (also note that
temporary diversions are exempt from WFD
assessment), localised and would not have adverse
impact at the scale of the WFD water body.

Localised impacts are predicted
against mitigation measures due to
construction of culverts and
outfalls, which could locally impact
habitats, floodplain connectivity and
morphology. However, these direct
impacts are to the relatively minor

The downstream water body is the GREAT OUSE. No impacts
will propagate downstream to this water body.None identified

These specific pollutants may be found in certain
construction products, chemicals, fuels, oils etc and could
be released to the watercourses if there are accidental
spillages or through uncontrolled site runoff. Any spillage
of specific pollutants in Rockham Ditch, South Brook and
Gallow Brook where there will be in-channel works could
be conveyed downstream to the River Great Ouse and
cause a pollution incident if not treated at source.

Due to its size, the River Great Ouse has greater capacity
to dilute and disperse pollutants and impacts will therefore
be minor, whereas impacts are likely to be more
significant/measurable for the smaller watercourses that
fall under this designation if not mitigated. However, they
would be expected to be localised, temporary and not
significant at the water body scale.

The Drainage Strategy (Appendix 13.3 of the
Environmental Statement [TR010044/APP/6.3])
indicates that there will be new road outfalls to
Rockham Ditch, South Brook, Gallow Brook and a
minor ditch upstream of the River Great Ouse that
ultimately drains to the WFD water body. In the
absence of mitigation, routine runoff and
accidental spillages could cause water quality
deterioration through release of specific
pollutants. The downstream River Great Ouse
would be buffered to some extent by its greater
dispersal and dilution potential.

Measures to manage formation of excessive sediment
in runoff and to provide treatment prior to discharge to
be implemented as described in a FIEMP
[TR010044/APP/6.8] and OWMP. This would include
implementation of a temporary site drainage system,
management of excessive fine sediment in runoff,
planning works with respect to weather forecasts and
flood warnings, bunded fuel tanks, spill kits, plant
nappies on static plant, and the implementation of a
Pollution Control Plan. Please refer to the FIEMP
[TR010044/APP/6.8] for further details.

Given this mitigation, any residual impact would be
temporary and minor within the waterbodies directly
affected, and are not significant at the water body
scale.

Water quality monitoring will also be undertaken
throughout the construction phase, which will enable
any impacts on specific pollutants to be identified and
mitigation implemented.

The Drainage Strategy (Appendix 13.3 of the Environmental
Statement [TR010044/APP/6.3]) incorporates a range of
treatments for routine road runoff and accidental spillages
that covers all outfalls. This includes attenuation ponds,
grassed swales, ditches and vortex grit separators. The
Drainage Strategy (Appendix 13.3 of the Environmental
Statement [TR010044/APP/6.3]) has been assessed using a
DMRB LA 113 (HEWRAT) analysis. Any identified failures
have been provided with appropriate mitigation. Spillage risk
has also been assessed and is considered to be low and
does not require specific containment measures. Water
quality impacts that could affect specific pollutants will
therefore be negligible.

No significant impacts are
predicted. Therefore, the Scheme
would be compliant with all WFD
objectives.

Disturbance to water quality due to potential spillages (e.g.
sediments, oils, fuels, construction chemicals) and
uncontrolled runoff of excess fine sediments during all
construction works can affect biological communities in all
waterbodies intersecting the Scheme, including the River
Great Ouse itself, plus Rockham Ditch, South Brook and
Gallow Brook, which all discharge to the River Great
Ouse. Direct impacts to these waterbodies include
smothering habitat and physically impacting organisms
through chemical inputs, and impacts in the tributaries may
also may lead to cumulative impacts to the River Great
Ouse. However, the Ouse has greater capacity to dilute
and disperse pollutants than the smaller watercourses that
fall under this designation and so there would be expected
to be minimal impact at the scale of the WFD water body.

There will also be construction of new outfalls and culverts.
These activities all involve construction in or adjacent to
the watercourse, with a localised adverse impact on
riparian and bank habitat. All works within the channel also
have the potential to mobilise sediment which could
smother habitats and release pollutants.

The Drainage Strategy (Appendix 13.3 of the
Environmental Statement [TR010044/APP/6.3])
indicates that new outfalls to Rockham Ditch,
South Brook, Gallow Brook and a minor ditch
upstream of the River Great Ouse are to be used
for draining surface water from the Scheme. In
the absence of mitigation this could cause water
quality deterioration through release of dissolved
metals, hydrocarbons, sediments, with
subsequent impacts on biological communities
and their habitat. These impacts would be of most
significance in the receiving watercourses, with
the Ouse water body buffered to some extent by
its greater dispersal and dilution potential.

There would also be intermittent discharge of de-
icant products within road runoff.

The proposed crossing of the River Great Ouse
will be clear-span, so there should be little impact
as abutments will be back from the tops of the
banks. There may be some shading impacts, but
these will not be significant at the water body
scale, and the clear span crossing is exempt from
the assessment. However, culverts elsewhere will
cause unavoidable localised habitat loss. Road
outfalls will also cause loss of riparian habitat, but
will be very localised in nature.

Measures to manage formation of excessive sediment
in runoff and to provide treatment prior to discharge to
be implemented as described in a FIEMP
[TR010044/APP/6.8] and OWMP. This would include
implementation of a temporary site drainage system,
management of excessive fine sediment in runoff,
planning works with respect to weather forecasts and
flood warnings, bunded fuel tanks, spill kits, plant
nappies on static plant, and the implementation of a
Pollution Control Plan. Please refer to the FIEMP
[TR010044/APP/6.8] for further details.

Given this mitigation, any residual impact would be
temporary and minor within the waterbodies directly
affected, and are not significant at the water body
scale.

The Drainage Strategy (Appendix 13.3 of the Environmental
Statement [TR010044/APP/6.3]) incorporates a range of
treatments for routine road runoff and accidental spillages
that covers all outfalls. This includes attenuation ponds,
grassed swales, ditches and vortex grit separators. The
Drainage Strategy (Appendix 13.3 of the Environmental
Statement [TR010044/APP/6.3]) has been assessed using a
DMRB LA 113 (HEWRAT) analysis. Any identified failures
have been provided with appropriate mitigation (TBC). The
ability to isolate spillages has been designed into the scheme,
including the use of penstocks. Water quality impacts that
could affect biological communities will therefore be negligible.

There will be sporadic release of de-icant salts in winter, but
these will be intermittent and temporary in nature. This will
directly impact the undesignated tributaries of the River Great
Ouse, but are unlikely to cause an adverse impact at the
scale of the WFD water body given the large capacity for
dilution and dispersal.

Culvert will be designed to allow to develop a naturalised bed
to encourage ecological, hydrological and sediment
continuum, and would only result in a very localised effect.
Mammal ledges will also be provided where ecological
surveys confirm there is a need.

Realigned channels, and channel enhancements adjacent to
new culverts, will be designed to improve aquatic habitats and
ecology. This localised loss is also balanced by an overall
gain in aquatic / riparian habitat through provision of
attenuation ponds.

Opportunities have been identified for channel enhancements
within the Order Limits, which would be defined by a WFD
Mitigation and Enhancement Strategy to be prepared at the
detailed design stage post-DCO.



Floodplain Connectivity Not applicable

There culverted crossings of Gallow Brook, South
Brook and Rockham Ditch will restrict floodplain
connectivity over the length of these culverts. The
crossings have been subject to flood risk
assessment as part of the design process (see
FRA, Appendix 13.4 of the ES
[TR010044/APP/6.3]). The viaduct crossing of
the River Great Ouse itself has also been
assessed for flood risk.

None identified

Culverts have been designed to be of an appropriate size to
accommodate flood flows (see FRA, Appendix 13.4 of the ES
[TR010044/APP/6.3]), to avoid changes in channel alignment
and to have a naturalised bed. Aside from these localised
stretches of culvert which have been designed to minimise
impacts and do not directly affect the WFD water body, there
remains potential for future improvement of lateral
connectivity elsewhere on the WFD water body.

Fish Passes Not applicable
Watercourse crossings could represent an
impediment to fish passage if inappropriately
designed.

Not applicable

The River Great Ouse crossing is of a clear span design and
so will not disturb fish passage, while the culverted crossings
of its tributaries will have a sunken bed to maintain the
ecological continuum. The Scheme will therefore have
negligible impact on this mitigation measure.

Invasive Species Techniques
Construction within riparian zone has potential to spread
invasive species which are known to be present (i.e.
Himalayan balsam) if suitable mitigation not implemented.

Not applicable

Following best construction practice as outlined in the
FIEMP [TR010044/APP/6.8] and OWMP will minimise
potential for spread of invasive species. This may
include the use of stand-offs, the correct removal and
disposal of species and the washing down of
equipment and vehicles in designated locations.

Not applicable.

Sediment Management
Strategy

Align and Attenuate Flow

In-channel Morphological
Diversity

impacts are to the relatively minor
upstream tributaries of the River
Great Ouse, and given the
proposed mitigation, there is not
thought to be any prevention of
future implementation of the EA
mitigation measures. The crossing
of the River Great Ouse would be
clear span with minimal physical
impact. The proposed culvert
crossings are on tributaries that
are heavily modified and depleted
of habitat diversity. Impacts will be
reduced through culvert design and
compensated by new lengths of
channel and new drainage/land
drainage ditches.

These mitigation measures should
be incorporated as far as possible
at detailed design of channel
enhancements adjacent to
unavoidable water body impacts.

The downstream water body is the GREAT OUSE. No impacts
will propagate downstream to this water body.

The Drainage Strategy (Appendix 13.3 of the Environmental
Statement [TR010044/APP/6.3]) ensures that peak
discharge rates from the scheme are to be controlled and
SuDS that discharge to a watercourse will accommodate the
1% Annual Exceedance Probability design rainfall event with
a 40% allowance for climate change, thereby preventing
impacts on the channel regime.

The strategy incorporates treatment to prevent chronic
sediment impact from routine road runoff, including
attenuation ponds, grassed swales, ditches and vortex
separators. The outfalls all pass the risk assessment of
routine road runoff and accidental spillage with mitigation
included. As such there is predicted to be negligible impact on
these mitigation measures from routine road runoff.

Not in place None identified

Construction of crossings and outfalls to the tributaries
upstream of the River Great Ouse (i.e. Rockham Ditch,
South Brook, Gallow Brook), plus minor realignments of
Gallow Brook and South Brook will require works close to
and within the receiving watercourse, which could impact
on flow and sediment regimes. There may be temporary
diversion of flows which could impact flow dynamics,
cause scour and impact on sediment transport through the
reach. However, these impacts would be temporary (also
note that temporary diversions are exempt from WFD
assessment), localised and would not have adverse
impact at the scale of the WFD water body.

Drainage of the Scheme to tributaries of the River
Great Ouse could impact on the channel regime if
the discharge rate was not controlled. Even with
control of peak runoff rates the increase in
impermeable surfaces may increase the volume
of runoff. There is also potential for accumulation
of sediments from runoff at the drainage outfalls
and around the new watercourse crossings which
could impact the flow regime.

These mitigation measures should be
incorporated into channel enhancement detailed
designs adjacent to unavoidable structural
impacts on water bodies.

Following best construction practice as outlined in the
FIEMP [TR010044/APP/6.8] and OWMP will minimise
potential for adverse impacts, and any remaining
impacts would be temporary and localised. A
temporary site drainage system would be implemented
during construction.

All new outfalls would use pre-fabricated headwalls
where possible, would be micro-sited to ensure best
location and orientation in order to prevent sediment
accumulation and hydromorphological impacts.

Culverts are designed to maintain channel alignment,
are oversized to accommodate peak flows, with a
sunken bed to minimise any potential adverse
hydromorphological, water quality and biological
impacts of the structure by developing a naturalised
bed. Impacts will also be reduced through culvert
design and compensated by new lengths of channel
and new drainage/land drainage ditches.

Any minor, localised impacts to Rockham Ditch, South
Brook and Gallow Brook (and other minor ditches)
would not impact the channel or sediment regime of the
River Great Ouse at the water body scale, and would
not prevent implementation of the mitigation measures.


