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Introduction

1.1

Purpose of this document
This document has been prepared in respect of the proposed M42 Junction 6
Development Consent Order Examination. (“the Application”) made by Highways
England Company Limited (“Highways England”) to the Secretary of State for
Transport (“Secretary of State”) for a Development Consent Order (“the Order”)
under section 37 of the Planning Act 2008 (“PA 2008”).
The purpose of this document is to provide responses to action points assigned to
the Applicant by the Examining Authority (ExA) during the Issue Specific Hearing
(ISH) on Environmental Matters that took place on the 2 October 2019.
This document sets out each individual action point with the Applicant’s response
in tabular format.
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The Applicant’s Responses to Actions Arising from ISH on Environmental Matters
ExA
Ref No

Party

Action/Response

1

The
Applicant

Action:
The Applicant is to check the predicted traffic flows along Catherine-de-Barnes Lane within the catchment of
Bickenhill Meadows SSSI and options for further treatment of surface water, if necessary.
Applicant Response:
The Applicant has considered these matters further, and a detailed explanation is provided as Appendix A.
A summary of the key findings is set out below.
The Transport Assessment Report [APP174/Volume 7.2] indicated that for the existing 2016 scenario that
there are 16,904 vehicles per day (annual average daily traffic (AADT)) on this section of Catherine-deBarnes Lane, which would reduce to 13,688 with implementation of the Scheme. For the 2041 scenario
traffic increases to 25,434 AADT under the existing road layout but is projected to decrease to 12,949
AADT following implementation of the Scheme.
Analysis indicates that the proposed passive, gravity-fed mitigation solution for the Shadowbrook Meadows
Unit (of Bickenhill Meadows SSSI) provides sufficient treatment, in the form of a swale, to ensure that is
passes the risk assessment of routine road runoff and accidental spillages for discharges to the water
environment.
Further consideration has been given to potential impacts on the grassland communities from road runoff,
and this has concluded that environmental dilution and retardation of pollutants as result of the proposed
mitigation and pre-existing naturally occurring conditions is likely to mitigate any risk of alterations to the
condition of sensitive grassland habitats within the Shadowbrook Meadows Unit of Bickenhill Meadows
SSSI.
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ExA
Ref No

Party

Action/Response

2

The
Applicant

Action:
The Applicant to provide a draft maintenance plan for Bickenhill Meadows SSSI allowing for monitoring the
condition of the MG5 grassland as well as MG4, if necessary.
Applicant Response:
The Applicant submitted a draft maintenance plan, allowing for monitoring the condition of the grassland, as the
Outline Bickenhill Meadows SSSI Monitoring and Mitigation Plan at Deadline 7 [Document 8.91].
Natural England have been consulted on this draft plan and indicated that they “are in support of the broad principles
outlined”.

5

The
Applicant

Action:
The Applicant to provide details of other incidents of ancient woodland translocation and associated mitigation
measures, including levels of success (where known) and replanting ratios.
Applicant Response:
The Applicant is aware that successful soil translocation from Ancient Woodlands occurred as part of a wider
compensation strategy on the following linear infrastructure schemes:
A2/M2 Widening Scheme
To mitigate the effects of the scheme, new woodland habitat was created in part through the translocation of 10,000
tonnes of topsoil and the planting of 60,000 nursery grown native trees and shrubs at a receptor site known as
Cossington Fields. Monitoring over a ten-year period demonstrated that the site had developed a range of woodland
species, including ancient woodland indicators. As part of the monitoring, a comparison was made with the separate
created woodland site adjacent to an ancient woodland SSSI, and where translocated soils had not been used. The
results showed that soil translocation significantly improved the establishment of certain ancient woodland flora and
invertebrate assemblages over areas where soil translocation had not formed part of the compensation strategy.
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ExA
Ref No

Party

Action/Response
Channel Tunnel, Biggin’s Wood
The scheme impacted 4 ha of ancient woodland and provided a replanting ratio of appropriate woodland species of
7:1 which included soil translocation. Six years after planting, the vegetation cover at the receptor site was
recognizable as being of woodland origin. After 25 years, notwithstanding the receptor site was not considered to be
an ideal match for the translocation of soils, 70% of ancient woodland indicators species (inclusive of subsoil) were
found to be present.
A21 Tonbridge to Pembury
The scheme impacted 9 ha of ancient woodland and provided a replanting ratio of appropriate woodland species of
2:1 which included areas of soil translocation. In addition, positive woodland enhancement measures were also
delivered for an area of woodland approximately 26 ha in size. Highways England continues to monitor the success
of this compensation scheme.
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Appendix A – Bickenhill Meadows Site of Special
Scientific Interest – Mitigation Measures Highway Water
Quality Assessment
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Memo
Re: Bickenhill Meadows Site of Special Scientific Interest – Mitigation Measures Highway Water Quality
Assessment
An Environmental Matters Hearing for the M42 Junction 6 scheme (hereafter ‘the Scheme’) was held on 2 October 2019,
with an agenda item specifically dedicated to water quality issues. Within this, potential impacts of the proposed
mitigation solution for the Bickenhill Meadows Site of Special Scientific Interest (SSSI) on water quality were discussed.
This short memo presents a summary of the issue, and an analysis of the impact of the proposed mitigation solution on
water quality within the SSSI.
Bickenhill Meadows SSSI
Bickenhill Meadows SSSI is split between two units (refer to Appendix 14.2(a) Bickenhill Meadows Site of Special
Scientific Interest – Hydrological Investigation Technical Note (v9.1) of the Environmental Statement [REP3-004/Volume
6.3], located either side of Catherine-de-Barnes Lane (centered on approximate national grid references SP 182 822 and
SP 188 816), southwest of the M42 Junction 6. The total area designated covers 7.2 hectares and was notified in 1991.
The northwest unit is known as the ‘First Castle Meadow Unit’ (referred to as ‘NW SSSI Unit’) and the southeast unit is
known as ‘Shadowbrook Meadows Unit’ (referred to as ‘SE SSSI Unit’). The latter is the subject of this memo.
From the available information on the SSSI, it is clear that plant species in the wet meadows and woodland areas within
the SSSI require wet ground conditions. Subtle changes in topography and local features (such as the local ditches and
spoil heaps from past clearing of them) also exert an influence on the zones of National Vegetation Classification (NVC)
MG4 (wetter) and MG5 (drier) plant communities present.
A Technical Note has been produced reporting the outcomes of a hydrological investigation of the SSSI. This considered
the soil and geological ground conditions and was informed by a Ground Investigation for the Scheme, the topography
around the SSSI, observations made during site visits (including one attended by Natural England), and botanical and
hydrological data collected from monitoring of the SSSI. The findings of the investigation were reported and developed
into a conceptual model of each SSSI Unit, which are presented in full in the Appendix 14.2(a) Bickenhill Meadows Site
of Special Scientific Interest – Hydrological Investigation Technical Note (v9.1) [REP3-004/Volume 6.3]. This concluded
that the Scheme would have no adverse impact on the hydrology of the NW SSSI Unit, but may have an impact of the
SE SSSI Unit through a loss of 3.6% of the surface water catchment to the wet meadow field of the SSSI. This loss of
surface water catchment has the potential to have detrimental impacts on those grassland communities in the SE SSSI
Unit most sensitive to hydrological ground conditions if not mitigated. As such, a mitigation solution has been designed
and incorporated into the Scheme.
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Mitigation
A passive, gravity fed solution 1 has been designed and accepted by statutory consultees during the Examination as the
preferred approach to mitigating the loss of surface water catchment for the SE SSSI Unit. It is preferred due to it being a
more sustainable approach with minimal intervention required in comparison to other options that were considered (e.g.
a pumped solution, potable water supply or borehole pumping). The design is shown in Annex A.
The design uses road run-off from the realigned Catherine-de-Barnes Lane (4,875 m2 of which 4,086 m2 is from
impermeable surfaces such as the road and 789 m2 from more permeable areas such as the soft verge) and greenfield
runoff from adjacent fields (7,103 m2), both of which are collected and delivered to the northern ditch of the SE SSSI
uUnit via a swale (more than 250 m long). The ditch at the northern boundary of the SE SSSI Unit would then act as a
recharge trench, enabling replenishment of the wet meadow’s water table, in a similar way to which it is believed to
function currently.
Once the gravity-fed mitigation solution is applied there is a surplus of water reaching the wet meadow in comparison to
existing conditions. At the 1 in 5 year storm there is an increase in volume of 7.7% reaching the wet meadow, and 7.5%
for the 1 in 30 year storm, and 7.0% for the 1 in 100 year storm. Although there remains uncertainty regarding the
contribution of groundwater flow and infiltration from the central watercourse, and some of the water supplied may not
infiltrate and might flow along the ditch, there is a buffer in the volumes of water available. A draft monitoring and
management plan has been issued to relevant stakeholders setting out how the preferred mitigation solution will be
implemented and optimised.
Highway Runoff Water Quality Assessment
At the Hearing on Environmental Matters on 2nd October 2019, it was queried whether the use of potentially
contaminated road runoff could cause adverse impacts on the SSSI and the sensitive grassland communities contained
therein. Whilst a specific road runoff assessment had not been undertaken for the proposed mitigation solution in the
Environmental Statement, it was discussed that on the basis of the relatively low traffic levels of Catherine-de-Barnes
Lane, plus the provision of the grassed swale to provide treatment of runoff, that there would not be an adverse impact
on the water quality of the receiving ditchcourse. Indeed, the traffic levels on Catherine-de-Barnes lane are projected to
decrease following implementation of the Scheme. The Transport Assessment Report [APP174/Volume 7.2] indicated
that for the existing 2016 scenario that there are 16,904 vehicles per day (annual average daily traffic (AADT)) on this
section of Catherine-de-Barnes Lane, which would reduce to 13,688 with implementation of the Scheme. For the 2041
scenario traffic increases to 25,434 AADT under the existing road layout but is projected to decrease to 12,949 AADT
following implementation of the Scheme.
To confirm that there are no adverse water quality impacts, it was agreed at the hearing of the 2nd October 2019 to
assess the impact of road runoff on the receiving ditch using the Method A approach outlined in DMRB HD45/09 Road
Drainage and the Water Environment (REF 1). This utilises the Highways Agency Water Risk Assessment Tool
(HAWRAT), which was the same tool used for analysis of all drainage networks within the Environmental Statement. It
should be noted that the HAWRAT tool specifically assesses the impact on water quality of the receiving surface or
groundwater body. It does not predict the impact of pollutants on the grassland species contained within the SSSI.
Additional qualitative assessment has been added to this technical note to interpret the HAWRAT results in this respect.
The data used in the assessment of routine road runoff on the northern ditch in the SSSI was as follows (Table 1):

1

This passive solution is further described in Appendix 14.2(a) Bickenhill Meadows Site of Special Scientific Interest – Hydrological
Investigation Technical Note (v9.1) [REP3-004/Volume 6.3].
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Table 1 Data used within the HAWRAT assessment for M42 Junction Improvement
Parameter

Value

Source

Annual Average Daily
Traffic (AADT)

Category >=10,000 and <50,000

AADT, 2041, Do Something Design
Year for proposed network.

Climatic Region

Warm-Dry

HAWRAT embedded data

Rainfall Site

Birmingham (Standard Annual Average Rainfall 750 mm)

HAWRAT embedded data

Annual 95%ile river flow

Ditch within SE SSSI Unit 0.0001 m3/s

Lowest value possible within
HAWRAT. Also acts as a soakaway
and so also assessed using Method
C for groundwater.

Impermeable road area
drained

0.40859 ha

Drainage Designs (September 2019)

Permeable area drained

0.7892 ha

Drainage Designs (September 2019)

Base Flow Index

0.5

No specific data. Adopted default
value as suggested by HAWRAT
manual

Water Hardness

>200 mg/l hardness total as CaCO3

Based on sampling of adjacent
tributary of Shadow Brook

Watercourse width

1m

Based on site observation

Treatment efficiency

Swale: 50% treatment of dissolved metals, 80% treatment of
suspended solids

Based on mitigation efficiencies
provided in DMRB HD33/16.

The results from the HAWRAT assessment are shown in Table 2. This shows that in the absence of mitigation that there
is a failure for soluble acute (i.e. short term) copper impact, which could lead to adverse impacts on aquatic organisms.
Mitigation is therefore required to treat the highway runoff to an acceptable standard. In the case of dissolved metals this
is approximately 33% treatment required.
The DMRB HD33/16 Design of Highways Drainage Systems (REF 2) indicates that a swale offers 80% removal of
suspended solids from road runoff, and 50% removal of dissolved metals. Repeating the HAWRAT analysis with
inclusion of the swale that is included in the passive mitigation solution for the SE SSSI Unit (also presented in Table 2)
shows that all criteria now pass the assessment. As such, there is no adverse risk to the receiving ditch in terms of water
quality impacts.
Table 2 Method A (HD45/09) Routine Road Runoff Assessment Results (screenshots of the assessment provided in Annex B)
Step 2 Tier 1
No
Mitigation /
Mitigation

Receiving
Watercourse

Soluble
Acute
Impact
Copper

Soluble
Acute
impact
Zinc

Sediment Chronic Impact

Accumulating?

Extensive?

Deposition
Index

Sediment
settlement
needed

Annual
Average Cu

Annual
Average
Soluble Zn

EQS: 28 µg/l

EQS: 7.8
µg/l

No
Mitigation

Northern
Ditch at SSSI

FAIL
(needs
33%
treatment)

PASS

Yes

No = PASS

84

0%

1.39

3.41

Mitigation

Northern
Ditch at SSSI

PASS

PASS

Yes

No = PASS

495

0%

1.30

3.20

As the receiving waterbody is a small drainage ditch and so has an estimated low Q95 flow below 0.001 m3/s then it
should also be considered for groundwater assessment as a soakaway. DMRB HD45/09 (REF 1) Method C is used to
assess pollution impacts from routine runoff on groundwater. It takes into account traffic density, rainfall volume and
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intensity, soakaway geometry, depth of the unsaturated zone, flow type (e.g. fissure flow, intergranular flow), effective
grain size and lithology.
Weighting factors are applied to each of these components in the assessment to reflect the fact that some of these
components have a greater or lesser influence on the magnitude of the risk to groundwater. For example, in most
circumstances, the depth of the unsaturated zone has a greater influence on risk than effective grain size, and so is
weighted more heavily. The risk level for each component is established (low risk = score 1, medium risk = score 2, high
risk = score 3) and the relevant score multiplied by the weighting factor to provide component scores for all categories.
The component scores are summed to give an overall risk score, with a lowest score of 100 and highest of 300. Scores
below 150 show a low risk of impact to groundwater, scores of 150-250 show medium risk to groundwater, and scores
over 250 indicate a high risk to groundwater. Full details of the assessment approach are given in HD45/09 (REF 1).
The Method C assessment for the proposed passive mitigation solution is shown in Table 3.
Table 3 Method C (groundwater) analysis of road runoff to the northern ditch in the SSSI (without mitigation)
Component
Number
1

Property
Traffic Density

Weighting
Factor
15

Site Data

Risk Score

<50,000 AADT

Low - 1

Component
Score
15

2

Rainfall Volume

15

<740 mm

Low - 1

3

Rainfall Intensity

30

35-47mm FEH 1 hour rainfall

Medium - 2

4

Soakaway Geometry

15

Continuous linear
(ditch/channel)

Low -1

15

5

Unsaturated Zone (depth
to water)

20

<5 m (based on Ground
Investigation and dipwell
monitoring)

High - 3

60

6

Flow Type

20

Mixed fracture and
intergranular flow

Medium - 2

40

7

Effective Grain Size

7.5

Coarse sand (based on GI
investigations)

Medium - 2

15

8

Lithology

7.5

>15% clay (based on GI
investigations)

Low - 1

7.5

60

Overall Risk
Score
Risk Level

212.5
MEDIUM

The risk to groundwater underlying the northern ditch at the SE SSSI Unit from routine runoff is assessed as medium
(Table 3). As such, mitigating measures should be considered to protect groundwater. DMRB HD33/16 (REF 2) indicates
that the use of swales is compatible with soakaways as well as watercourses, and as per the Method A analysis,
undertaken above, the swale provides sufficient treatment for road runoff given the size of impermeable road area being
drained and the relatively low traffic levels on Catherine -de-Barnes Lane.
Method D in DMRB HD45/09 uses the HAWRAT tool to assess the risk of an accidental spillage resulting in a serious
pollution incident on a receiving water body, and guides the need for spillage containment measures. Watercourses in a
SSSI should be protected so that the risk of a serious pollution incident has an annual probability of less than 0.5%
(equivalent to a return period of 1 in 200 years). Where the risk is greater than the allowable standard, spillage containment
measures can be designed into the drainage network to reduce the risk.
The probability that an accidental spillage would lead to a serious pollution incident has been calculated for the drainage
to the outfall in the northern ditch. The data used for the assessment of accidental spillage risk (Method D) is summarised
in Table 4, and an image of the assessment from the HAWRAT tool provided in Annex B.
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Table 4 Data used within the HAWRAT spillage assessment
Parameter

Value

Source / Reasoning

AADT (2 way)

12,949 AADT 2way, 9% HGV

AADT, 2041 Do Something Design Year.

Length of Road

440 m

Based on drainage designs

Road Type

A-Road

B roads are not available in the assessment

Urban

Urban given proximity to Solihull, NEC, Airport etc

Urban

Urban:
Spillage Risk Factor

Side road – 1.81

Located at junction with side road (Shadowbrook
Lane) and roundabout

Roundabout – 5.35
Emergency
Response Time

<20 mins

Located in close proximity to Solihull

The spillage risk assessment indicates that in the absence of mitigation (i.e. not including the swale for treatment) the
return period for an accidental spillage incident is 1 in 6,812 years. This is well within the 1 in 200 year limit that must be
adhered too for watercourses in sensitive sites such as a SSSI. With the inclusion of the proposed swale the risk reduces
further to 1 in 11,353 years.
In summary, the analysis indicates that the proposed passive, gravity-fed mitigation solution for the SE SSSI Unit
provides sufficient treatment, in the form of a swale, to ensure that is passes the risk assessment of routine road runoff
and accidental spillages for discharges to the water environment.
Ecological Assessment
The assessment of road runoff using the DMRB HD45/09 guidance and the HAWRAT tool indicates that the receiving
northern ditch is not subject to adverse water quality effects once the proposed passive mitigation solution is provided for
the SE SSSI Unit. However, this assessment relates to water quality only, and is not a risk assessment specifically
tailored for ecological effects that might occur to the grasslands within the SSSI and so some further consideration of the
results is required.
Noting the above, changes in water quality can influence the condition of terrestrial as well as aquatic wetland habitats,
for example, by altering the availability of nutrients or, where conditions are poor, leading to toxic effects on plants (REF
3). These kinds of effects may lead to a competitive advantage for some undesirable plant species, resulting in
reductions in species diversity or changes to habitat structure. There is no specific guidance on the thresholds for change
occurring to terrestrial habitat as a result of water quality. Research investigating effects upon floodplain processes
associated with sources of pollution, including landfill sites, indicates that the zone of influence may be limited by several
environmental factors, including dilution, sorption, precipitation and degradation (REF 4). Furthermore, the potential role
of wet grassland communities in sustainable approaches to the remediation or improvement of poor water quality has
also been noted (REF 5).
Highway runoff already pre-treated by the swale would not be discharged directly to the wet meadow but would be
allowed to seep into the ground via the northern ditch. It is considered that dilution by water from the wider catchment
(and within the groundwater temporarily stored in the permeable superficial deposits beneath the wet meadow), and
retardation provided by the soils would provide significant scope for the remediation of any residual pollutants associated
with highway run-off from the ditch not removed by the swale. The continued management of the grassland, which
removes the grassland biomass from the site (via grazing and/ or cutting) is also likely to further reduce the risk of any
accumulation of contaminants. On this basis and in the context of the results of the above HAWRAT assessment, which
evaluates risk to aquatic habitats, it is considered that the road run-off is unlikely to adversely affect the condition of the
grassland communities present.
Summary
Road runoff from the realigned Catherine-de-Barnes Lane would be used to maintain water supply to the SE SSSI Unit,
compensating for the 3.6% loss of surface water catchment to the wet meadow. This note has assessed the potential
impact of routine road runoff and accidental spillages on water quality in the northern ditch in the SE SSSI Unit. Provided
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that the swale is included as per the current designs for the mitigation solution, then it has been demonstrated that there
would be no adverse impact on the water environment in the northern ditch at the SE SSSI Unit.
Further consideration has been given to potential impacts on the grassland communities from road runoff, and this has
concluded that environmental dilution and retardation of pollutants as result of the proposed mitigation and pre-existing
naturally occurring conditions is likely to mitigate any risk of alterations to the condition of sensitive grassland habitats
within the SE SSSI Unit.
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Annex A: Proposed Gravity Solution
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Annex B: HAWRAT Assessment Screenshots
Method A Routine Road Runoff Analysis without mitigation

Method A Routine Road Runoff Analysis with mitigation in the form of a swale

Method D Accidental Spillage Risk Assessment (with and without mitigation)
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