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13 Water Issues
Question 1.13.1
Does Hilton have any history of flooding? If so, has this been taken into
account in the design of the scheme and how? If not, why not?

Response
1. The village of Hilton does have a history of flooding as detailed below.
Mitigation is included in the scheme to ensure there is no deleterious
impact upon this risk.
2. There are three watercourses in proximity to Hilton. They interact and
influence flood risk locally, consequently they have been considered
holistically. The West Brook flows through the village of Hilton which is
approximately one kilometre upstream of the proposed scheme’s crossing
of the watercourse. The Brook receives flows downstream of Hilton from
both the Huntingdonshire Award Drain from the west and the Eastern
Award Drain (Hilton Road Drain) from the east. The Eastern Award Drain
(Hilton Road Drain) rises in Hilton and then flows north-easterly and
crosses the scheme approximately 1.5 kilometres downstream. Please
refer to Figure 13-1 for a location plan.
3. A review of historic records of flooding on all watercourses was undertaken
for the Flood Risk Assessment (FRA) (appendix 17.1 of the Environmental
Statement Appendices, document reference 6.3). Fluvial flooding was
recorded in the West Brook catchment in 1947, 1993, 1998 and 2001.
There is very little information on the cause of flooding although a review
of the historic flood extents (please see FRA Box 3.1) suggests that a
fluvial flood event on the West Brook is linked to flooding of the river Great
Ouse. The confluence of the two watercourses is approximately 3.7
kilometres downstream of the scheme crossing. The village of Hilton was
flooded in October 2001 and it is understood that the 2001 flood event was
the result of blocked culverts and insufficient maintenance.
4. A change to the flow capacity of the watercourse as a result of the scheme
crossing could impact upon water levels both upstream and downstream.
The displacement of floodwaters due to construction within the floodplain
also has the potential to change existing levels of flood risk.

HE/A14/EX40

Page 4 of 40

June 2015

A14 Cambridge to Huntingdon improvement
scheme

Development Consent Order Application
Response to the First Written Questions
(Report 13, Water Issues)

5. Section 11.2 of the FRA demonstrates how, using hydraulic modelling of
the watercourse, the scheme would impact upon water levels. There is no
rise in water levels predicted as a result of the scheme on either the
Huntingdonshire Award Drain or the West Brook itself (locations shown on
Figure 13.1) with or without mitigation. The scheme makes allowance for
the sensitivity of the catchment to flooding via the provision of a single
span bridge crossing the Brook to maintain existing flow capacity (see
‘new bridge crossing’ labelled in Figure 13-1). There is a predicted rise in
water levels without mitigation on the Hilton Road Drain which would be
mitigated via the provision of floodplain compensation areas as indicated
in Figure 1, therefore following mitigation there would be no increase in
water levels and consequently flood risk. The scheme provides further
mitigation as runoff from the new road would be attenuated and the flow
restricted to greenfield runoff rates including an allowance for climate
change. This would ensure there would be no increase in peak flows to the
watercourse.
6. Modelling conducted for the FRA predicts that on the Eastern Award Drain
(Hilton Road Drain), water levels immediately upstream of the scheme
would increase by a peak of 0.03 metres for the 1% (1 in 100 year) Annual
Exceedance Probability (AEP) event without mitigation. This increase
would be as a result of the loss of floodplain due to the new road
embankment causing flood water levels to increase upstream. The
scheme includes the provision of floodplain compensation areas as
indicated in Figure 13-1 as mitigation for this impact. The upstream extent
of the hydraulic model used to test the impact of the scheme is 550 metres
upstream of the new crossing, at which point water levels are not predicted
to rise on the Eastern Award Drain (Hilton Road Drain) as a result of the
scheme. Hilton is approximately 1.5 kilometres upstream along the
Eastern Award Drain (Hilton Road Drain) and therefore outside the area of
predicted water level rise.
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Figure 13-1 West Brook Location Plan
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Question 1.13.2
Has the historic flooding in Girton, particularly from Washpit and Beck
Brooks, been taken into account in the design of the scheme through
the suggested floodplain compensation in the Environmental Statement
and how? If not, why not?

Response
7. Highways England is aware of the pre-existing flooding issues in Girton.
The village of Girton is located approximately 600 metres downstream
(north-east) of the A14 crossing of the Washpit and Beck Brooks. The
confluence of the two watercourses is approximately 1.1 kilometres
downstream of the A14.
8. Girton has a history of flooding from both watercourses. Flooding has
occurred in 1978, 2001 and 2012 and reached property thresholds in 2012
and 2014. It is understood through liaison with the Environment Agency
that the causes of flooding in Girton are believed to be:


under-capacity of Oakington Road Bridge (approximately 460
metres downstream of the confluence of the two brooks) due to
service crossings causing flood water to back up;



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



water spilling over Dodford Lane into Fairway; and



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

9. A scheme without appropriate mitigation could result in a deleterious
impact upon flood risk on these two watercourses as a result of the loss of
existing floodplain due to the widening of the A14 road embankment
footprint. Downstream flood risk could also be increased if flows through
the existing culverts under the A14 were increased. The scheme includes
mitigation measures to ensure these impacts do not occur.
10. Where the scheme crosses the Beck Brook it is proposed to widen the
existing road embankment. It is not proposed to increase the footprint of
the embankment on the Washpit Brook however a new bridleway would be
constructed across the floodplain. In order to ensure that the scheme
would not contribute to or exacerbate flooding in Girton the following
mitigation measures are proposed:


The provision of floodplain compensation areas on both
watercourses to store displaced floodwaters (including an allowance
for climate change) as a result of embankment widening and the
bridleway;
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The extension of the existing culvert on the Beck Brook with at least
the same dimensions as existing so as not to change flows
downstream; and



Runoff from the new highway areas would be attenuated and
discharged to the two watercourses at greenfield runoff rates to
ensure there would be no increase of peak flows compared with
existing.

11. In accordance with the National Planning Policy Framework (NPPF) and
the National Policy Statement of National Networks (NPS) these measures
provide mitigation for the impact of the scheme and will ensure that it
would not worsen or contribute to existing flooding issues. While desirable,
the NPPF and NPS do not require the scheme to mitigate pre-existing
flooding issues. These measures provide mitigation for the impact of the
proposed scheme and will ensure that it would not worsen or contribute to
existing flooding issues. However they do not provide direct mitigation for
the pre-existing flooding issues in Girton. It is not necessary to mitigate
those separate issues in order to make the application acceptable in
planning terms (please refer to section 5.103 of the NPS).
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Question 1.13.3
Although there are ‘few properties within the scheme’s zone of
influence’ on Washpit and Beck Brooks, why are these watercourses
given a low importance of attributes in terms of flood risk based on the
guidance given in HD45/09

Response
12. The importance of flood risk is categorised in the Design Manual for Roads
and Bridges HD45/09 Table A4.3 by the number of properties within the
floodplain. This assessment interprets the ‘floodplain’ as the flood zones
published by the Environment Agency1.
13. The importance on the Washpit and Beck Brooks was classified as 'low'
based upon DMRB table HD45/09 A4.3 (see Flood Risk Assessment
Table 1.1) because there are no properties within the published Flood
Zones within the scheme’s zone of influence once mitigation (floodplain
compensation) has been factored into the assessment.
14. It is worth noting, that even if the importance classification was upgraded
to 'medium' rather than ‘low’, the overall significance of effects would
remain 'neutral' and not significant, because the magnitude of impact is
'negligible' with the proposed area of floodplain compensation as mitigation
(refer to DMRB HD45/09 Tables A4.4 and A4.5).

1

http://apps.environment-agency.gov.uk/wiyby/37837.aspx
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Question 1.13.4
Whilst it is said that there would not be any significantly increased risk
to property from flooding at the River Great Ouse upstream of the
scheme, would there be any increased risk to property from flooding. If
so, to what extent? (Document 6.1.0 Para 4.11.2)

Response
15. In accordance with the Design Manual for Roads and Bridges (DMRB), the
baseline of the assessment of the impact of fluvial flood risk is the 1% (1 in
100-year) Annual Exceedance Probability (AEP) event. An increase in
water levels up to 10mm for such an event is considered ‘Neutral’.
16. The proposed crossing of the river Great Ouse would increase water levels
locally upstream for the 1% (1 in 100-year) AEP event, however this is
limited to farmland as opposed to property, as demonstrated in Figure
13-2. The extent and degree of predicted rise in peak water levels reduces
for less severe events as a result of the scheme as demonstrated by
Figure 2 for the 4% (1 in 25-year) AEP event. There are no changes
predicted to water levels downstream as a result of the scheme.
17. Using the National Receptor Database2 of property, the outputs of the
hydraulic modelling used to assess the impact of the scheme has been
employed to determine the change in flood risk threshold (the flood event
that starts to cause flooding) for all properties upstream of the new
crossing as demonstrated in Table 13-1.
Table 13-1 Flood Risk threshold for all properties upstream

Flood Event

No. Properties at Risk

AEP

1 in X year event

Existing

With-Scheme

Change

50%

2

18

18

0

20%

5

3

3

0

10%

10

0

0

0

4%

25

4

4

0

2%

50

8

8

0

1.33%

75

2

2

0

1%

100

1

1

0

1%+CC*

100+CC*

10

14

4

> 1%+CC*

> 100 + CC*

663

659

-4

* CC = With climate change event

2

A dataset that provides characteristics of residential and non-residential properties in terms of their
location, type, use, value and size based on combining Valuation Office Agency's non-residential rating
data and Ordnance Survey MasterMap Address Layer)
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18. As Table 13-1 demonstrates, there is no predicted change to the property
flood risk threshold up to and including the 1% (1 in 100-year) AEP event
as a result of the river Great Ouse crossing. Four additional properties are
predicted to experience an increase in flood risk threshold from the 1% (1
in 100-year) AEP plus climate change event as a result of the scheme.
These properties are located on the eastern side of Buckden Marina as
indicated in Figure 13-4. The four properties are located within an area that
is predicted to experience a rise in peak water levels for the 1% (1 in 100year) plus climate change event as a result of the scheme of between
three to six millimetres (seeTable 13-2). This increase in water level is
below the 10mm assessment criterion and thus is considered to be of
‘Neutral’ significance.
Table 13-2 Properties to experience increase in flood risk threshold from 1%

Property
Ref A

Ground
Level

1% + CC AEP Event
Water Level

1% + CC AEP Event
Flood Depth (m)

Existing

With-scheme

Existing

With-scheme

Change
(mm)

A

11.69

11.985

11.988

0.295

0.298

3

B

11.68

11.989

11.994

0.309

0.314

5

C

11.82

11.989

11.994

0.169

0.174

5

D

11.84

11.996

12.002

0.156

0.162

6

All levels are in metres above ordinance datum
A Please refer to Figure 3
19. The flood depths are based on ground levels extracted from the digital
terrain model. Consequently, they do not take account of factors such as
property threshold levels which are typically between 100-150 millimetres
above ground level. As such this is a worst-case scenario assessment of
flood depth and flooding threshold.
Other Watercourses
20. There is no predicted change to existing property flood risk up to and
including at least the 1% (1 in 100-year) AEP event elsewhere on the
scheme in accordance with the guidelines set out in the DMRB (HD
45/09). The scheme makes allowance for the predicted impacts of climate
change on fluvial flood risk by incorporating them into the design of
mitigation measures.
Statement of Common Ground
21. Highways England is in the process of preparing a Statement of Common
Ground with the Environment Agency which makes reference to the
predicted impact of the scheme on flood risk on the river Great Ouse and
how agreement will be sought.
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Figure 13-2 Predicted change in peak water levels for the 1% (1 in 100 years) AEP event
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Figure 13-3 Predicted change in peak water levels for the 4% (1 in 25 years) AEP event
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Figure 13-4 Predicted change in water levels and flood risk threshold for the 1% (1 in 100-year) AEP
plus climate change event
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Question 1.13.5
What is the limited property in the vicinity of the Brampton Brook
upstream of the scheme that has led to the low classification of the
importance of flood risk? How does the identification of this limited
property relate to the finding of the hydraulic modelling that the large
water level rise upstream of the scheme, including the effect of
floodplain compensation, would not affect property? (Document 6.1.17
Para17.6.5)

Response
Limited Property and ‘Low’ Classification
22. The assessment of significance of flood risk on the Brampton Brook
(reproduced from the Environmental Statement) is included as Table 13-3.
Table 13-3 Assessment of significance of impact of the scheme on flood risk

Location

Importance

Flood Risk Issue(s)

Proposed
Mitigation

Magnitude
of impact

Significance
of effect

Upstream
of A1

Low

Loss of floodplain and
increase in upstream
water levels

Floodplain
compensation

Major
Adverse

Slight
Adverse

Downstre
am of A1

Very High

Loss of floodplain

Floodplain
compensation

Negligible

Neutral

23. The assessment of the scheme’s impact upon flood risk for the Brampton
Brook has been split between upstream and downstream of the scheme to
recognise the significant differences between the two areas. The ES refers
to ‘limited’ properties upstream (west) of the scheme because there are
properties in the Brampton Brook catchment however some way from the
scheme. Generally the area is rural and un-developed with no properties in
the Brampton Brook catchment within 2.5 kilometres of the scheme and
downstream (east) is essentially the developed area of Brampton village.
Therefore the importance of flood risk is very different for both, recognising
the proximity of receptors.
Flood Risk Impact of the Scheme
24. The impact of the scheme on water levels on the Brampton Brook is
summarised in Table 13-4.
Table 13-4 Predicted change in peak water levels as a result of the scheme

Location
115m upstream of A1
Upstream of new A1
Immediately downstream of proposed A1
HE/A14/EX40

Model
node

Peak water level change % (1 in
100) AEP event(m)

6007A
A14_CVTu
6.004

0.14
0.25
0.17
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br_0317us
br_0317
br_0306

0.09
0.01
0.00

NB: The model node locations are included inFigure 13-5.
25. As Table 13-4 indicates the scheme will result in an increase in peak water
level of 0.25 metres for the design event; the 1% (1 in 100-year) Annual
Exceedance Probability (AEP) event upstream of the scheme. There are
no properties within the Brampton Brook catchment for 2.5 kilometres
upstream of the scheme. The ground level at the nearest property
upstream is approximately 35 metres higher than that at the scheme
consequently it is considered that the scheme will not affect property
upstream. Through discussions with the EA (as documented in a
Statement of Common Ground) they have indicated that they would be
prepared to accept this change in risk because it does not affect property
providing that is acceptable to the landowner(s). Highways England is
currently developing a document which sets out the change in flood risk to
the landowner(s) which will be provided to them in late June 2015.
26. The significance of the effect downstream of the scheme is classed as
neutral in accordance with the Design Manual for Roads and Bridges
because the magnitude of the impact (peak water level rise) does not
exceed ten millimetres for the 1% (1 in 100-year) AEP event. The hydraulic
modelling predicts that the peak water level rise extends less than 60
metres downstream. The closest properties are approximately 200 metres
downstream so by this point there would be no change to existing water
levels at properties as a result of the scheme.
27. Consequently the scheme will have no impact to property flood risk within
the Brampton Brook catchment.
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Figure 13-5 Brampton Brook location plan
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Question 1.13.6
What is the further consultation that is being undertaken with the
Environment Agency on Ellington Brook, Brampton Brook and the River
Great Ouse? Would this be likely to result in any design or DCO
changes? (Document 6.1.19 Table 19.1 Page 19)

Response
28. Please read in conjunction with Written Question 1.13.11 which also
relates to impacts on water levels from flooding of Ellington Brook,
Brampton Brook and the Rover Great Ouse.
29. The flood risk impacts of the scheme on the Ellington Brook, Brampton
Brook and river Great Ouse have been discussed with the Environment
Agency (EA) through the development of the Flood Risk Assessment. The
scheme identifies an increase in peak water levels in excess of that which
would normally be acceptable to the EA. However the EA has indicated
that they would be prepared to accept the change in risk providing it was
acceptable to the affected landowner(s) because it affects farmland as
opposed to property. Consultation is therefore ongoing with the affected
landowners and the EA, with a number of discussions undertaken already,
to seek to achieve acceptance of the nature and change in flood risk.
Highways England is currently developing a summary paper for each
watercourse which will be agreed with the EA and then presented to the
affected landowners as the basis for these discussions. It is anticipated
that these papers will be presented to the landowners in late June 2015.
30. It is not anticipated that there would be a change to the DCO in relation to
the Brampton Brook or the river Great Ouse. The requirement for any
works in respect of Ellington Brook that are necessary to reduce the
impact of the scheme would be agreed with the landowner through the
summary paper, with consideration given as to whether any changes to
the DCO are necessary following this. Please see commentary on
Ellington Brook below for further detail on this.
Flood risk impact assessment criteria
31. As documented in the Flood Risk Assessment (FRA) (ES Appendix 17.1,
Volume 6.3) the assessment of the scheme’s impact upon flood risk
follows the guidelines set out in the Design Manual for Road and Bridges
(DMRB). The guidelines in the DMRB are that the scheme achieves a less
than ten millimetre increase in peak water levels for the 1% (1 in 100-year)
Annual Exceedance Probability (AEP) event. In accordance with DMRB,
the significance of the impact of the scheme on flood risk has been derived
from a combination of the importance of flood risk and the magnitude of
change on each watercourse. In three cases the significance of impact is
predicted to be worse than neutral; these are Ellington Brook, Brampton
Brook (upstream of the scheme), and the river Great Ouse.
HE/A14/EX40
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Predicted change to flood risk
32. For each of the three watercourses there is predicted to be a change in
water level in excess of the maximum guideline increase provided in
DMRB of ten millimetres for the 1% (1 in 100-year) AEP event as shown in
Table 13-5.
Table 13-5 DMRB Assessment and predicted change in peak water levels

Location

Importance

Ellington Brook

Low

Brampton Brook
-Upstream of A1

Low

River Great
Ouse

Flood Risk Issue(s)
Loss of floodplain
Reduction in flow width
Loss of floodplain and
increase in upstream
water levels

Peak Water
Level Change
(m)*

Magnitude
of impact

Significance
of effect

0.04

Major
Adverse

Slight
Adverse

0.25

Major
Adverse

Slight
Adverse

0.02

Minor
Adverse

Slight
Adverse

Loss of floodplain
Very High

Minor constriction of
flow path

* For the 1% (1 in 100-year) AEP event
33. The predicted increases in peak water levels are the result of constriction
of the floodplain reducing the conveyance capacity and causing flow to
back-up and increase water levels upstream rather than simply the loss of
floodplain displacing floodwaters. Consequently it is considered that these
impacts cannot be fully mitigated via the provision of floodplain
compensation.
Ellington Brook
34. On the Ellington Brook there is little change to the predicted flood extent
(as shown in Figure 1) and the flooding threshold (the flood event at which
land starts to flood). However, the duration that the affected area is
underwater for is extended as a result of the scheme.
35. The change to peak flood depth is indicated in Table 13-5.
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Figure 13-6 Predicted change to water levels on the Ellington Brook

36. The area of highest water level change as indicated in Figure 13-6 is
between the A14 to the south and the Ellington Brook to the north. The
hydraulic model predicts that when this area does flood it drains overland
eastwards. This route will be cut off by the construction of the local access
road embankment. There is a low point in this area which cannot drain by
the floodwaters returning to the Brook instead they will have to infiltrate to
ground. Hydraulic modelling indicates that the duration of flooding of this
area for the 1% (1 in 100-year) AEP event will be significantly extended.
Presently the area would stay under water for approximately 40 hours, as
a result of the scheme this would be extended to over 60 hours and
require infiltration of flood waters to ground.
37. It may be possible to improve the drainage of this area to the Ellington
Brook via the provision of a swale to convey floodwater from the low point
to the Brook and lower bank levels to allow them to then outfall into the
watercourse. Alternatively a connection could be made from the low point
to the local access road embankment toe drain which would then flow to
the Ellington Brook. This forms part of the ongoing discussion with the
landowner. It is expected that these works can be undertaken within the
DCO boundary.
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Figure 13-7 Potential options to improve drainage on the Ellington Brook

Brampton Brook
38. The model predicts a rise in peak water levels upstream of the scheme in
excess of the guidelines as defined by DMRB. Additional viable mitigation
measures beyond the floodplain compensation included in the scheme
have not been identified. The rise in water level is caused by the
constriction of the floodplain by the new road embankment and culvert
under the alignment of the A14 which could not be removed without
placing a significant length of new road on embankment. Furthermore,
increasing flows downstream could impact upon pre-existing flood risk in
Brampton. Therefore it is intended to continue consultation with the
landowners to seek to achieve acceptance to the level and nature of the
flood risk.
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River Great Ouse
39. The flood extent and duration on the river Great Ouse are not predicted to
change as a result of the scheme however the peak flood depth will
increase, as shown in Figure 13-8. Water levels are predicted to rise as a
result of the constriction of the floodplain by the western crossing
embankment and the drainage pond island. The increase in peak water
levels for the 1% (1 in 100-year) AEP event is 16 millimetres as a result of
the scheme although this impact is local to the two obstructions and the
effect diminishes further away from the crossing. This impact only affects
farmland as opposed to property. No properties within the catchment
experience a change in flood risk up to and including the 1% (1 in 100year) AEP flood event.
40. Therefore it is intended to continue consultation with the landowners to
seek to achieve acceptance to the level and nature of the flood risk.

HE/A14/EX40

Page 22 of 40

June 2015

A14 Cambridge to Huntingdon improvement
scheme

Development Consent Order Application
Response to the First Written Questions
(Report 13, Water Issues)

Figure 13-8 Predicted change in peak water levels on the river Great Ouse for the 1% (1 in 100-year)
AEP event
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Question 1.13.7
Please explain how the 0.5m vertical deviation in the route has been
included in the road drainage and water environment assessment.

Response
41. Road drainage has been designed to collect and convey water by gravity
from the current highway vertical alignment and outfall to the nearest
watercourse. Any variation in the highway vertical alignment would have to
be reviewed with respect to road drainage and appropriate adjustments
made to accommodate the change.
42. An assessment of the effect on road drainage of a 0.5m vertical deviation
(pursuant to article 7 of the draft DCO) has been carried out. In general
lifting the alignment, in particular a 0.5m rise, would present no operational
difficulties for the drainage design. However, due to the flat topography of
the region, there are areas of the mainline alignment that could not be
lowered by 0.5m without compromising the ability to discharge drainage by
gravity through balancing ponds to the outfalls.
43. The assessment of flood risk presented in Appendix 17.1 of the
Environmental Statement (document reference 6.3) is based upon the
footprint illustrated in the Outline Environmental Design drawings, Figure
3.2 of the Environmental Statement (document reference 6.2). Where the
scheme crosses a flood zone and results in loss of floodplain it is currently
mitigated via the provision of floodplain compensation. The areas of
floodplain compensation presented are conservative, which allows for
some uncertainties within the design, such as minor deviation in vertical
alignment in localised areas. The additional allowances in volume included
within the floodplain compensation areas, are presented in the Floodplain
Compensation Calculations presented in Annex F of Appendix 17.1 of the
Environmental Statement (document reference 6.3).
44. The assessments of potential hydromorphological impacts on water
bodies, likely effects on surface water quality and groundwater include an
allowance for potential uncertainties in respect of design. As such, it is not
anticipated that any changes to the vertical alignment of the scheme up to
a maximum of 0.5 metres would affect the conclusions of these
assessments
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Question 1.13.8
Was the methodology utilised in the assessment of road drainage and
the water environment agreed by stakeholders? If not, why not?

Response
45. The methodologies used in the assessment of road drainage and the
water environment are based on the principles and practice laid out by
Government in the Design Manual for Roads and Bridges (DMRB).
46. The flood risk assessment has been further developed in line with the
National Planning Policy Framework (NPPF) and the National Policy
Statement on National Networks. The NPPF sets strict tests to protect
people and property from flooding which all developments and local
planning authorities are expected to follow. Appendix 17.1 (Flood Risk
Assessment) of the Environmental Statement (document reference 6.3)
provides a review of the existing flood risk, an assessment of the
‘importance’, ‘magnitude’ and ‘attribute’ of flood risk (as defined in
HD45/09 DMRB), an assessment of the likely impact of the scheme, the
details of proposed mitigation measures, an assessment of the
significance of residual effects of the scheme, and how the ‘Sequential’
and ‘Exception’ Tests are met in accordance with the NPPF. This
approach was agreed through consultation meetings with the following key
regulatory bodies:


The Environment Agency (EA).



Internal Drainage Boards:







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



Swavesey Internal Drainage Board.

Local authorities:


Huntingdonshire District Council;



South Cambridgeshire District Council;



Cambridge City Council; and

Cambridgeshire County Council; the Lead Local Flood Authority.
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47. The impact on surface water quality has been assessed using the
Highways Agency water risk assessment tool (HAWRAT) tool in
accordance with DMRB HD45/09, specifically Method A (effects of routine
runoff on surface waters) and Method D (pollution impacts from accidental
spillages).
48. For aspects of the assessment where DMRB does not yet provide specific
guidance, the assessment methodologies were agreed with the EA.
49. The approach to the compliance assessment in relation to the Water
Framework Directive, for which there is only limited guidance, was agreed
with the EA.
50. For the groundwater assessment, best practice has been followed, in the
absence of specific DMRB guidance. The methodology for the assessment
was agreed with the EA during a meeting on 10th December 2013, at the
scoping stage, subsequent technical meetings with the EA and during the
compilation of the Environmental Statement (document reference 6.1).
51. Agreement on these matters was obtained through consultation between
Highways England and the EA.
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Question 1.13.9
The EA state that a 30% allowance for climate change should be used
for a scheme with a 100 year life span. A climate change allowance of
20% has been used for rainfall intensity and peak river flow in the ES.
Please comment?

Response
52. Current guidance requires designs to take account of the predicted impact
of climate change with the associated potential for greater extremes of
weather, including heat and cold extremes, rainfall intensity and extended
periods of drought.
53. The impact of climate change on the scheme has been assessed in
accordance with Environment Agency guidance note ‘Climate change
allowances for planners’ (September 2013) produced to support the
National Planning Policy Framework (NPPF) (2012) reproduced in the
published table below:
Table 13-6 Recommended national precautionary sensitivity ranges for peak rainfall, peak river flow,
offshore wind speed and extreme wave height.

Parameter
Peak rainfall
intensity

1990 to 2025

2025 to 2055

+5%

+10%

Peak river flow

+10%

+20%

Offshore wind
speed
Extreme wave
height
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Drainage design parameters
54. With regards to drainage design, the proposed design of balancing ponds
and similar storage facilities has been based on providing sufficient
storage for the critical duration 1 in 100 year storm event +20% climate
change allowance in rainfall intensity. This is based on the design life
expectancy for drainage assets to be 60 years, as stipulated by Highways
England, making them life expired around 2080. This would be consistent
with the above guidance. In the event that the anticipated design life
expectancy of the drainage assets exceed year 2085 or future proofing of
drainage assets is required, then further consultations with EA and CCC
would be carried out at detailed design stage. The design of balancing
ponds would provide, as far as is reasonable, for increase in the size of the
ponds (or provision of alternative measures at reasonable cost) at a future
date to provide for a forecast minimum 30% climate change allowance in
rainfall intensity beyond year 2085 up to year 2115.
55. This approach has been agreed with the EA and CCC.
56. Drainage culverts would be designed in accordance with the design life
expectancy for structures which is 100 years. Therefore, the design would
allow for a 1 in 100 year peak storm flows + 20% climate change
allowance in peak river flow as recommended in the above table for assets
with a life span up to year 2115.
Flood risk assessment
57. Floodplain compensation has been provided on a level for level basis up to
the 1 in 100 year + 20% climate change water level (based on peak river
flows) that would provide an allowance for climate change up to year 2115.
Again, this is in accordance with the published guidance in the above table
and has been agreed with the EA.
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Question 1.13.10
What, in the context of the Flood Risk Assessment, is the strategy for
the identification, use of and catchment areas for individual drainage
balancing ponds? Response
58. All road drainage catchments are required to pass through a balancing
pond to ensure that the risk of downstream flooding from highway surface
water runoff would be no worse than existing and, where possible, the risk
would be reduced. The pond acts as the storage facility so that peak
discharge flow from the drainage system (with A14 scheme) in design
storm events can be maintained at or below existing flows (no A14
scheme).
59. The strategy used for the design of balancing ponds was firstly to identify
the catchment area for each individual balancing pond which was dictated
by the vertical alignment of the road. This alignment determined the
extents (and therefore size) of the catchment and direction of flow of
surface water runoff (from high point to low point) to allow the drainage
system to operate by gravity.
60. Secondly, the position of the pond was established by the location of the
watercourse in a particular catchment as each balancing pond requires a
gravity outfall for it to function. It therefore needs to be at the low point of
the drainage system, adjacent to and immediately upstream of the
watercourse.
61. Where a highway catchment would discharge into a watercourse from both
sides, a pond would be necessary on both sides of the watercourse, to
avoid drainage having to be continued over the watercourse into a single
pond, which would mean the mainline having to be at a higher elevation.
Examples of this situation may be seen at Cock Brook and Brampton
Brook.
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Question 1.13.11
What are the further mitigation measures identified where the proposed
mitigation might not fully compensate for the increase in peak water
levels at Ellington Brook, Brampton Brook and on the river Great Ouse?
(Document 6.3 Appendix 17.01 Executive Summary)

Response
62. Please read in conjunction with Written Question 1.13.6 which also relates
to impacts on water levels from flooding of Ellington Brook, Brampton
Brook and the Rover Great Ouse.
Background
63. For the Ellington Brook, Brampton Brook and the river Great Ouse there is
predicted to be a change in water level as a result of the scheme in excess
of the maximum guideline increase provided in the Design Manual for
Roads and Bridges (DMRB) of ten millimetres (0.01m) for the 1% (1 in
100-year) AEP event as shown in Table 13-7.
Table 13-7 Predicted change in peak water levels

Location
Ellington Brook
Brampton Brook -Upstream of A1
River Great Ouse

Peak Water Level Change (m)*
0.04
0.25
0.02

* For the 1% (1 in 100-year) AEP event
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64. These increases in peak water levels are the result of constriction of the
floodplain by the construction of the A14 road embankment across it
reducing the conveyance capacity rather than simply the loss of floodplain
by construction within it displacing floodwater. The reduction in
conveyance capacity on each watercourse causes the flow to back-up and
increase water levels upstream, increasing the degree of flood risk and
therefore it is considered that these impacts cannot be fully mitigated via
the provision of floodplain compensation that is included within the
scheme.
Further Mitigation Measures
65. Ellington Brook: The scheme will increase peak water levels and increase
flood duration immediately upstream of the new local access road
crossing. Further mitigation measures in addition to floodplain
compensation have been identified to mitigate for the impact of the
scheme on Ellington Brook. Little can be done to reduce the increase in
peak water level therefore additional mitigation measures seek to reduce
the duration of flooding by improving the drainage of the affected area
back to the Ellington Brook. As noted in the response to Written Question
1.13.6 in this series, it may be possible to improve the drainage of this
area to the Ellington Brook via the provision of a swale to convey
floodwater from the low point to the Brook and lower bank levels to allow
them to then outfall into the watercourse. Alternatively a connection could
be made from the low point to the local access road embankment toe drain
which would then flow to the Ellington Brook. These proposals are
currently being discussed with the landowner.
66. Brampton Brook: Additional viable mitigation measures beyond the
floodplain compensation included in the scheme have not been identified
for Brampton Brook. Instead, agreement will be sought from the affected
landowners to the change in flood risk (see section below).
67. River Great Ouse: No viable mitigation has been identified to remove the
increase in peak water levels on the river Great Ouse. Informal
discussions have already taken place with the two landowners concerned
with a view to reaching agreement on the change in risk. These
consultations are ongoing at present (see section below).
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Consultation with Landowners
68. The impacts associated with all three watercourses have been discussed
with the Environment Agency (EA) through the development of the Flood
Risk Assessment (FRA).
69. The EA indicated that they would be prepared to accept the change in risk
as it affects farmland only and not property, providing it was acceptable to
the affected landowner(s). This by a letter received from the EA in October
2014. Although the letter refers specifically refers to Ellington Brook,
through subsequent conversations this approach has been agreed for the
other two watercourses. Highways England are preparing a statement of
common ground with the EA, which will provide further information on
these matters.
70. Consequently, there is on-going consultation between Highways England
and the affected landowners regarding the change in flood risk. To inform
the engagement with landowners, Highways England is developing
summary papers for each watercourse. These will be presented to the
affected landowners for them to fully understand how flood risk associated
with the scheme will affect their land. It is anticipated that the documents
will be issued following discussion and agreement with the EA in late June
2015.
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Question 1.13.12
How is the element of the level for level floodplain compensation
storage, within FpC18 for example, physically provided within Flood
Zone 3? (Document 6.3 Appendix 17.01 Para 4.3.1)

Response
71. None of the proposed Floodplain Compensation (FpC) areas for the
design event of the 1% (1 in 100-years) Annual Exceedance Probability
(AEP)3 is is within Flood Zone 3 based on the detailed hydraulic modelling
undertaken to assess the impact of the scheme.
Floodplain compensation areas are designed to replace an area that is currently predicted to flood
currently predicted to flood during the design flood event that would be prevented from doing so by the
prevented from doing so by the proposed development. Without mitigation there is a risk that the
there is a risk that the development will displace floodwater and flood areas that are not currently at risk.
areas that are not currently at risk. Floodplain compensation needs to be provided at the same level and
provided at the same level and volume as that lost to ensure that it operates at the same time during the
operates at the same time during the flood event as the current area that would be removed. Therefore

3 This is the chance (or probability) of a flood event occurring annually expressed as a percentage. For

example a 100-year return period event would be a 1% AEP event, there is a 1% chance of that event
occurring in any on year. As a lower severity event is more likely to occur it would have a higher
percentage so a 1 in 10 year return period event would have a 10% AEP. Again the event could occur at
any time and re-occur at a more frequent interval.
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would be removed. Therefore land has to be utilised that does not currently flood for the design event,
see

72. Figure 13-9.
Figure 13-9 Illustrative cross-section of watercourse with floodplain compensation

73. FpC areas have been designed based on the water levels predicted by the
hydraulic models used to assess the impact of the scheme. Where they
exist the models are based upon those provided by the Environment
Agency (EA). However in some cases the EA models have provided
insufficient coverage or detail in the vicinity of the scheme and have been
augmented with additional detail and/or topographic survey in order to fully
assess the impact of the scheme. Consequently in some cases these are
locally more detailed than those models used to develop the Flood Zone
mapping by the EA and produce a different flood zone extent. During
ongoing consultation via the preparation of a Statement of Common
Ground Highways England will be submitting these amendments to the
published flood zones to the EA for agreement. Highways England
anticipates that it will be possible through the EA’s review of the hydraulic
models to agree the changes to the predicted flood extents.
74. FpC areas are required to provide compensation for all flood events up to
and including the design event of 1% (1 in 100-years) AEP plus climate
change. Therefore they need to connect to the relevant watercourse at
levels below that design event.
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75. By way of an example FpC area 18,plus areas 16 and 17, provide
compensation for the loss of floodplain on the Cock Brook as a result of
the widening of the A1 (see Figure 2). The widened road removes
floodplain above 13.26 metres Above Ordnance Datum (AOD). The design
flood level on this watercourse is 15.36 metres AOD; consequently, FpC
needs to be provided between this level and 13.26 mAOD. In accordance
with EA guidance this has been calculated for each 100 millimetre ‘slice’
within this range. The compensation volume required is in part provided by
FpC area 18. The volume is provided outside Flood Zone 3 however
because the area needs to operate at all return periods and the excavation
extends back to the watercourse so that floodwaters can flow freely in and
out for all flood events up to the design event.
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Figure 13-10 Predicted change in peak water levels for the 1% (1 in 100 years) AEP event

HE/A14/EX40

Page 36 of 40

June 2015

A14 Cambridge to Huntingdon improvement
scheme

Development Consent Order Application
Response to the First Written Questions
(Report 13, Water Issues)

Question 1.13.13
How would highway attenuation ponds discharge during a flood event
that inundated Flood Zone 3? (Document 6.3 Appendix 17.01 Para 5.3.1)

Response
76. The highway attenuation pond would have a primary gravity outfall that
would operate in the majority of storm situations as water level in the
receiving watercourse would be sufficiently low to allow a gravity discharge
from the pond. Dependent on detailed design and confirmation of exact
inlet and outlet levels, if necessary, the pond would have a secondary
pumped outfall that would operate if the pond were to be flood locked due
to inundation of the flood plain to ensure that the highway drainage system
and flow attenuation would continue to be operational during a
combination of extreme weather conditions.
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Question 1.13.14
The EA has identified the potential for the construction of the proposed
scheme to impact on the ability of the operators of the Milton landfill site
to meet the requirements in respect of their Environmental Permit.
Please explain what measures are proposed to prevent an increased risk
of pollution to the water environment both during the construction and
operational phases of the scheme and how these can be secured
through the DCO.

Response
77. Highways England is aware that construction of the proposed scheme has
the potential to impact on the ability of the landfill operator to continue to
meet the requirements of their Environmental Permit (EP), if mitigation
action is not undertaken.
78. Specifically, the current EP requires gas and groundwater monitoring of
perimeter boreholes located outside the waste and positioned between the
waste and the A14. The boreholes which are currently monitored are
within the footprint of the proposed scheme.
79. Gas and groundwater monitoring is required to confirm the continuing
integrity and effectiveness of the existing landfill infrastructure including
landfill containment and leachate control measures. This includes
monitoring of groundwater quality within the Woburn Sands Formation
principal aquifer, which underlies the Gault Clay Formation beneath the
Milton landfill site. Monitoring by the landfill operators will continue to be
required under the EP throughout construction and operation of the
scheme, as long as the risk associated with the landfill remains.
80. The primary purpose of the monitoring under the EP is to confirm the
continuing integrity of the site containment during operation of the site.
Breaches of the landfill integrity may occur as a result of factors unrelated
to the construction and operation of the adjacent highway.
81. Consultation has been undertaken with the Environment Agency and the
landfill operator to identify potential alternative locations for gas and
groundwater monitoring wells, and a ground investigation was undertaken
in February 2015 to assess ground conditions at these locations. The
ground investigation confirmed that neither waste nor capping materials
were identified at the locations of the proposed gas and groundwater
monitoring wells; the results of chemical testing and gas and groundwater
sampling from these locations are awaited before their suitability as
replacement monitoring locations can be confirmed. Replacement
monitoring wells would be installed to the satisfaction of the Environment
Agency under their Construction Quality Assurance (CQA) scheme.
Highways England will continue to liaise with the Environment Agency in
the preparation of a Statement of Common Ground.
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82. The landfill infrastructure could be vulnerable to damage during
construction activities on the adjacent land. Item G10 of the Register of
Environmental Actions and Commitments (REAC) (appendix 20.1 of the
Environmental Statement Appendices, document reference 6.3) states that
the landfill integrity will be maintained during construction. This will be
provided through contractual agreement between Highways England and
the design and construction contractor. The measures to be taken to
protect the landfill will be determined by the contractor, but are likely to
include: avoiding access via the landfill where possible; identification of
stand-off zones around landfill infrastructure including gas and leachate
extraction systems; identification of agreed access routes within the landfill
boundary; temporary earthworks and other temporary engineering
measures to protect the cap and sidewalls.
83. As outlined within Item G7 of the REAC (appendix 20.1 of the
Environmental Statement Appendices, document reference 6.3)
groundwater quality monitoring will also be undertaken by the contractor
pursuant to the terms of the contract during the construction works. There
is no need for further securing of this in the DCO as the necessary actions
are driven by the need to ensure that there is no pollution of the water
environment except in accordance with the terms of an environmental
permit. To allow this to happen would be a criminal offence under the
Environmental Permitting Regulations.
84. Further protection is provided by paragraph 5(2) of Schedule 2 to the Draft
Development Consent Order (document reference 3.1), which requires
that "In the event that contaminated land, including groundwater, is found
at any time when carrying out the authorised development which was not
previously identified in the environmental statement, it must be reported as
soon as reasonably practicable to the relevant planning authority or the
Environment Agency (as appropriate) and the undertaker must complete a
risk assessment of the contamination.”
85. During the operational stage of the scheme, the risks from the scheme to
the operation of the landfill and continuing compliance with the
requirements of the EP are assessed as negligible.
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