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1.

Introduction

1.1

Background and purpose of report

1.1.1

Dartford and Gravesham Cycling Forum and Mr Gary Outram submitted
objections on 17 March 2019, regarding the A2 Bean and Ebbsfleet Junctions
Improvement Orders (issued on 14 February 2019) to which they objected on the
grounds that inadequate provisions had been made for safe movements of NonMotorised Users (NMU) within the scheme area. The objections from Dartford
and Gravesham Cycling Forum and Gary Outram are Core Documents P.1 and
P.9 accordingly. A concern raised was regarding the provision of a safe EastWest crossing of the B255 slip road on the northern arm of the B255/A296
roundabout. The letter concluded that the objection would be withdrawn if either
a grade separated, or a signalised crossing was included in the Scheme.

1.1.2

Highways England responded on 15 April 2019 (Core Documents P.1 and P.9),
providing a description of the changes to the NMU route shown in the Preferred
Route that had been made based on stakeholders’ feedback from the Statutory
Public Consultation (Spring 2018) and the NMU Workshop (held on 16 May
2018) demonstrating support for sustainable means of transportation and a
strong focus on providing safe routes for Non - Motorised Users. The response
concluded that an alternative proposal would be investigated, and additional
traffic modelling would be carried out to examine the engineering and operational
implications of introducing a signalised crossing on the northern arm of the
B255/A296 roundabout.

1.1.3

This report is an assessment of the alternative NMU option developed by the
Atkins design team based on the objection. As Highways England considers this
alternative is beneficial to the Scheme, it has become a proposed modification
and has been given reference MOD-5.

A2 Bean and Ebbsfleet Junction Improvements
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2.

Engineering

2.1

NMU Routes - Published Scheme

2.1.1

The layout of the NMU proposal at the B255/A296 roundabout that is proposed
in the preliminary design (Orders February 2019) is shown in Figure 2.1.1 below
(also refer to Appendix A). The existing informal (uncontrolled) NMU crossing on
the northern approach to the roundabout is proposed to be retained (see red
dashed line in Figure 2.1.1 below). The existing crossing provides connection to
the National Cycle Network (NCN) Route 1 (see blue dashed line in Figure 2.1.1
below) as well as to the shared route located adjacent to the B255 southbound
slip road carriageway, where the NMU route heads towards Bluewater (see
green dashed line in Figure 2.1.1 below).
Figure 2.1.1: Extract from PCF Stage 3 Preliminary Design - Engineering
General Arrangement, ref. HE543917-ATK-HGN-XX-DR-CH-000212_C05

Existing uncontrolled
NMU crossing

NCN1

NCN 1

2.2

NMU Routes – Alternative Option

2.2.1

The alternative option consists of the implementation of an at-grade signalised
crossing for pedestrians and cyclists (Toucan crossing) approximately 45m to the
North of the existing informal crossing. The option includes a new shared use
route connecting the existing NMU route on the west side of the B255/A296 link
road to the new NMU crossing. A pedestrian guardrail is also proposed adjacent
to the NMU route to guide pedestrians and cyclists to cross through the Toucan
crossing. In addition, the existing Road Restraint System (RRS) is extended to
the North to prevent NMUs from crossing through the central reserve. The
proposal is shown on Figure 2.1.2 below (also refer to Appendix B).
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Figure 2.2.1: Extract from sketch with ref. no. HE543917-ATK-HGN-XX-SKCH-000102

Proposed
signalised
NMU crossing

Existing informal
NMU crossing
removed

NCN1

NCN 1

2.3

Alternative Overview - Design parameters and departures

2.3.1

The proposed shared use route (connecting the existing NMU route on the west
side of the B255/A296 slip road to the new NMU crossing) is designed as per
DMRB Technical Advice Note TA 90/05 cl. 7.16, 7.22. The width of the route is
2.50m and the separation from the carriageway edge is 0.80m. The desirable
width of 3.0m could not be met due to site constraints (i.e. existing road furniture
such as lighting columns and mature vegetation)

2.3.2

The Toucan crossing (signalised at grade crossing designed to be used by both
pedestrians and cyclists) is designed as per Local Transport Note 2/95 (The
design of pedestrian crossings) and the proposed width is 4m. The length of the
crossing is 10.5m.

2.3.3

The existing NMU route on the east side of the B255/A296 slip road is proposed
to be retained due to the existing constraints (existing RRS, scheme boundary).
A potential widening would affect the scheme boundary because of the existing
high embankment/cliff towards the Quarry. The width of the existing NMU route
is 2.8m, which is considered adequate as per TA 90/05 and LTN 2/08. A
localised narrowing to accommodate the proposed traffic signal poles would be
required.
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2.3.4

The proposed crossing location is considered appropriate although it is sited
45m away from the existing informal crossing and the desire lines due to the
following limitations of the existing crossing:
• The kerb to kerb distance (approximately 16m) would require a staggered
arrangement with an island but since this is a "one direction" road it would not
be possible to split the signals into two separate pedestrian movements.
• 50mph signals visibility requirement is not met due to existing road curvature.
• A 16m kerb to kerb distance would generate a long all-red period, therefore it
is recommended to add the crossing further to the North where the slip road
narrows to two lanes.

2.3.5

The visibility achieved (approximately 80m) at the proposed NMU crossing
location is less than the absolute minimum required as per LTN 2/95 (115m for a
50mph approach speed) and mitigation measures will be required. Visibility to
the primary traffic signals on the west side of the slip road is achieved which is
acceptable as per cl. 5.1.5, LTN 2/95. Mitigation measures for the reduced
visibility would include:
• Speed survey to be undertaken to determine 85th percentile speeds - speed
limit reduction to 40mph to be investigated
• 6m offside primary traffic pole with two signals to be installed, one at a normal
height plus one at an elevated height to ensure signals are visible from lane 1
• Signals ahead warning signs to be added to the existing gantry
• Safety inter-green to be increased from traffic to pedestrians/cyclists by 2
seconds to cater for the high-speed approach
• Include high friction surface for 80m from the stop line
• Include additional zig-zags on the approach

2.4

Safety Risk Assessment

2.4.1

The implementation of the NMU crossing has been subject to a safety risk
assessment process. Hazards and risks have been identified and control
measures have been described to mitigate these risks.
The hazards that are introduced by the alternative option are summarised below:
• Guard rail along one side of the carriageway only, causing pedestrians and
cyclists crossing away from the crossing to become trapped in the carriageway
• Obstructed visibility of the traffic signals
• High speed approach to the crossing
• NMUs assume the road is two-way and look the wrong way
• Proximity of crossing to roundabout creating driver confusion
• Proximity of crossing to B255 causing blocking back
• Infrequent activation of signals creating driver complacency
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2.4.2

The scoring of these hazards has been recorded in a semi-quantitative Safety
Risk Assessment Table, which identifies the overall risk as Low.

2.5

Traffic Impact

2.5.1

The design team has undertaken a VISSIM operational model assessment in
order to test the impact of the proposed NMU crossings at both the eastern and
northern approaches to the B255/A296 roundabout. It was assumed that 20
NMU would use this facility in a peak hour and the signal timings were set
accordingly.

2.5.2

The above test has been carried out only for the worst-case scenario i.e. 2038
PM peak and results have been compared with the 2038 Do-Minimum (DM) and
2038 Do-Something (DS) scenarios.

2.5.3

The results show that the B255/A296 roundabout will experience higher delay
due to the NMU crossings. As expected, queues are predicted to be longer than
the DS scenario (refer to table 2.5.1 below). However, overall network result
(refer to table 2.5.2) shows that the total network delays in the 2038 DS scenario
with the NMU crossing will be lower than the DM but higher than the DS
scenario.
Table 2.5.1: Mean max. queue length (metre)
2038 PM
Junction Name

Location

DS_Core

DS_Core_A296
NMU Test

B255 / A296 (Bean Lane
roundabout)

B 255

361

508

A 296 WB

31

6

Bean Lane NB

44

46

A 296 EB

327

505

Table 2.5.2: Overall network performance results
Network
Performance

2038 PM
DS_Core

DS_Core_A296_
NMU Test (B)

DM (A)

Diff (B-A)

Total Delay (In
Hours)

2038

2576

2874

-298

Total Delay
per Vehicle (In
Seconds)

254

319

353

-34

Total Trips
(Non-Latent
Demand) in
Vehicles

26,867

26,177

25,825

352
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2.6

Impact on the Published Orders

2.6.1

There is no requirement to modify the Orders if the proposed controlled NMU
crossing is incorporated into the Scheme.

2.6.2

The modified proposal (see Figure 2.6.1) affects the proposed scheme layout as
follows:
• Remove the existing uncontrolled NMU crossing at the southbound B255 entry
to the B255/A296 roundabout (see Red Route identified on Figure 2.6.2);
• Include a new NMU route and controlled crossing of the southbound B255 slip
road approximately 45 metres north of its entry to the B255/A296 roundabout
(see Blue Route identified on Figure 2.6.2); and
• The existing NMU routes (see Grey Routes identified on Figure 2.6.2) and
other proposed NMU routes (Green Routes) are unaffected by the proposed
modification. The proposed new NMU route on the west side of the B255 and
crossing can all be accommodated within the existing highway boundary (see
Figure 2.6.3).
Figure 2.6.1: Extract of Sketch (HE543917-ATK-HGN-XX-SK-CH-000102).
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Figure 2.6.2: Published Highway Layout with Proposed NMU route
amendments

Amendments to the Side Roads Order (SRO)
2.6.3

As shown within Figure 2.6.3 below, the alternative route proposed is within the
current ‘Highway to be Improved’ cross hatching areas and wholly included
within the current Kent County Council adopted public highway limits. Therefore,
no modifications will be required to the Side Roads Order should this proposed
modification be included within the scheme proposals.
Figure 2.6.3: Published Side Roads Order (Site Plan 1) with NMU route
amendment overlay
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Amendments to the Line Order (MLO)
2.6.4

The proposed modification is approximately 350 metres north of the A2 Trunk
Road and has no impact on the proposed new slip roads, therefore no
modifications will be required to the published Line Order.

Amendments to the Compulsory Purchase Order (CPO)
2.6.5

As identified in Figure 2.6.3, the proposed modification falls within the existing
Kent County Council adopted public highway. No additional land is required for
the proposal; therefore, no modifications will be required to the Compulsory
Purchase Order.

How the Amendments should be incorporated
2.6.6

The modification will be incorporated in the detailed design for the scheme.

Orders Implication Summary
2.6.7

No modifications are required to the Orders.

2.7

Options rejected

2.7.1

A new Toucan crossing at the location of the existing informal crossing has been
considered but was discarded due to the reasons described in paragraph 2.3.4
above.

2.7.2

The option of a new signalised crossing at the location of the existing informal
crossing with the B255/A296 free flow lane closed has been investigated and
rejected. Although the visibility to the crossing would improve, this option would
have a significant impact on the queue lengths on the B255 (congestion up to
Bluewater roundabout is expected) and a high cost associated with realigning
the northern approach to the B255/A296 roundabout.

2.7.3

An alternative NMU route was also investigated on the south of the A296/B255
roundabout, which included two new signalised NMU crossings on the western
and southern approaches in order to connect the NCN1 (West-East direction).
This option was also discarded due to the associated high cost of the two
crossings, the anticipated traffic delays, and the long detour required (away from
desire line).
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3.

Environmental Review

3.1.1

The additional NMU crossing has been reviewed against the assessment
findings for each environmental topic presented in the Environmental Statement
(ES) Volumes 1-3. A qualitative assessment has been undertaken for air quality
and noise and vibration, based on the updated traffic information for the design
year 2038, and the distance of the nearest sensitive receptors to the proposed
modification, and the roads with queuing traffic. In addition to considering the
assessment results presented in the ES and the updated traffic data, the
qualitative assessment for noise and vibration assumes road surfacing,
earthworks and road heights would not be significantly different from the
proposed Scheme. For road drainage and water environment, the review was
based on WEBTAG (Transport Appraisal Guidance (TAG) Unit A3 (DfT,
December 2015) as this provides more of a qualitative assessment based on
professional judgement, in the absence of specific quantitative data.

3.2

Air Quality
The additional NMU crossing is unlikely to have any effect on the findings of the
air quality assessment presented in the ES during either the construction or
operational phases, as there are no existing receptors within 200m of this
modification which could be affected. There are also no existing receptors within
200m of the approach roads to the roundabout (A296 and B255) which could
potentially be affected by an increase in queuing traffic. There are, however,
proposed properties within the Eastern Quarry development site which could be
affected by increases in emissions from any additional queuing traffic, leading to
a potential deterioration in air quality.

3.3

Noise and Vibration

3.3.1

The additional NMU crossing is unlikely to have any effect on the findings of the
noise and vibration assessment presented in the ES, for both the construction
and operational phase.

3.3.2

The nearest existing noise sensitive properties are more than 200m from the
proposed changes, and any minor changes in noise at these properties would be
masked by road traffic noise from other roads, such as the A2, the A296 and the
B255. There are, however, proposed properties within the Eastern Quarry
development site which could potentially be affected by any increases in queuing
traffic, but when considering the traffic flow and speed over an 18-hour period,
any change in noise is likely to be negligible.

3.4

Biodiversity

3.4.1

The additional NMU crossing will involve the loss of a narrow area of road verge
comprised of semi-improved grassland, scrub, tall ruderal vegetation, and a
small number of trees at the edge of relatively young plantation woodland. This
area of vegetation has potential to support hazel dormice, nesting birds and
common species of reptile and could contribute to the habitat of badgers.
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3.4.2

This is unlikely to have any effect on the findings of the biodiversity assessment
presented in the ES during either the construction or operational phases, as the
extent of the additional works are limited and localised. Mitigation measures
regarding the potential presence of protected species identified above (including
the requirement to carry the works out under a European Protected Species
mitigation licence for hazel dormice) provided within the ES would need to be
applied. Habitat creation measures are also provided within the ES, which would
compensate for the limited and localised additional habitat loss at the proposed
location of the additional NMU crossing.

3.5

Road Drainage and Water Environment

3.5.1

The likely impacts from NMU construction activities are typically temporary and
can be mitigated through good engineering practices. For surface water,
groundwater and flood risk, based on a negligible scale of impact, subject to the
correct implementation of all mitigation measures, the overall residual effect on
the water environment has been assessed as neutral in the ES, which is not
considered significant. The additional NMU crossing will not change this
assessment.

3.5.2

During operation, potential ‘trip generators’ using NMU routes could include
places of employment, education, retail, recreation or community facilities that
the public may travel to on foot or by bicycle. The pollution impact associated
with such generators is assumed to be low and would contain limited, if any
metals associated with road pollution (i.e. zinc and copper). Subject to the
correct implementation of all mitigation measures as listed in the ES, the overall
residual effect on the water environment has been assessed as neutral, which is
not considered significant.

3.6

Landscape

3.6.1

The additional NMU crossing is unlikely to have any effect on the findings of the
landscape and visual assessment presented in the Environmental Statement
(ES) during either the construction or operational phases as there would be no
noticeable loss, damage or alteration to landscape character or landscape
elements to character area G – A2 Corridor North (Open and Closed).

3.6.2

The only visual receptors in the area are the users of NCN1 and road users. In
the context of the rest of the proposed construction works, the additional NMU
crossing would be a barely noticeable addition during the construction or
operation phases.

3.7

Geology and soils

3.7.1

It has been assumed in the geology and soils assessment within the ES, that
groundworks could occur anywhere within the scheme boundary.

3.7.2

Given the assumptions made in the geology and soils assessment, the
assessment of effects for both the construction and operation phases are
considered valid with respect to the additional NMU crossing.
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3.8

Cultural heritage

3.8.1

It has been assumed in the heritage assessment for the ES, that groundworks
could occur anywhere within the scheme boundary.

3.8.2

Given the assumptions made in the heritage assessment of the ES, the
additional NMU crossing will have no effect on the findings of the heritage
assessment as presented in the ES, for both the construction and operation
phases.

3.9

Materials and waste

3.9.1

The additional NMU route borders the area where fly tipping was reported, to the
west of the Scheme. The assumptions made in the materials and waste
assessment for the ES are considered valid with respect to the NMU route and
crossing.

3.10

People and Communities
NMU

3.10.1

The addition of a Toucan crossing to the north of the A296/Bean Lane
Roundabout crossing the B255 southbound off-slip would constitute an
improvement on the existing design for NMU. Whilst there is a small increase in
the length of journeys this is not considered to be significant at 45m and the
benefit of improved safety and connectivity for cyclists to the NCN1 route would
in balance provide a beneficial effect.

3.10.2

During construction, potential significant disruption is likely for NMU around the
B255/A296 roundabout due to closure or diversion of sections in order to
accommodate route and highway improvements. If the route is temporarily
closed then there would be a large temporary adverse effect on this route,
however, if the route can remain open during works then resulting effects would
constitute a moderate adverse effect as result of reduced journey amenity.
Therefore, there is no change in significance of effect from the original
assessment in the ES.

3.10.3

Once operational the temporary adverse effects would be reversed, and a large
beneficial effect would be anticipated due to improvement in facilities. This
change would therefore be of equivalent significance during both construction
and operation as the previous Scheme design.
Driver Stress

3.10.4

The inclusion of a signalised crossing would result in a reduction of speed along
the B255 southbound off-slip, however, this is not considered to be significant.
Average hourly flows are not anticipated to change as a result of the crossing.
Therefore, no significant change on driver stress is anticipated as a result of the
proposed modification.
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3.11

Effects on Climate

3.11.1

The changes to the material quantities and construction processes required for
the alternative option are likely to be minimal and will not have a large impact on
overall greenhouse gas emissions from the Scheme. As the effect of the
Scheme on climate has been assessed to not be significant due to the small
magnitude of emissions compared with overall national budgets, the alternative
option is also unlikely to have a significant effect on climate.

3.12

Vulnerability to Climate Change

3.12.1

The addition of an at-grade signalised crossing for pedestrians and cyclists
(Toucan crossing) approximately 45m to the North of the existing informal
crossing will not change the climate vulnerability assessment.

3.13

Assessment of Cumulative Effects

3.13.1

The visual, air quality and noise assessments state that the additional NMU
crossing is unlikely to have any effects on the findings of the ES for both the
construction and operation phases. As the Cumulative Effect Assessment (CEA)
looks at in-combination effects, no changes to the assessment of cumulative
effects are anticipated. In terms of cumulative effects with other developments,
there is no change to the ES findings due to the additional NMU crossing.

Revision C02

Page 16 of 24

A2 Bean and Ebbsfleet Junction Improvements
Detailed Modification MOD-5

4.

Conclusions

4.1.1

The provision of an at-grade signalised crossing for pedestrians and cyclists on
the northern approach to the B255/A296 roundabout would provide a direct West
- East NMU facility for the NCN 1. The siting of the new crossing is safer
compared to the existing crossing, achieving improved visibility although it may
be considered distant from the desire line.

4.1.2

The safety risk assessment concluded that the overall risk is low and reasonably
practicable control measures were identified.

4.1.3

The traffic assessment results showed an increase in delays and queues due to
the introduction of the NMU crossing. However, overall network result shows that
the total network delays in the 2038 DS scenario with the NMU crossing will be
lower than the DM but higher than the DS scenario.

4.1.4

Subject to the correct implementation of all mitigation measures as listed in the
Environmental Statement (ES), the additional NMU crossing is unlikely to have
any effect on the findings of the air quality, noise and vibration, biodiversity, road
drainage and water environment, landscape, air quality, geology and soils,
cultural heritage, materials and waste, climate effects and vulnerability, and
cumulative effects assessments presented in the ES during either the
construction or operational phase. In general, the mitigation measures already
proposed in the ES are not expected to require amendment to accommodate this
additional NMU crossing.

4.1.5

Based on the design year traffic data, it is noted that properties within the
Eastern Quarry development site could potentially be affected by increases in
queuing traffic but for noise when considering the traffic flow and speed over an
18hr period, any change is likely to be negligible.

4.1.6

For people and communities whilst there is a small increase in the length of
journeys this is not considered to be significant at 45m and the benefit of
improved safety and connectivity for cyclists to the NCN1 route would in balance
provide an overall beneficial effect. It is noted that during construction any NMU
route closure would result in a temporary significant effect which can be partly
mitigated by implementing a route diversion although this would still impact on
journey amenity.

4.1.7

There will be no impact on the Compulsory Purchase Order, Side Roads Order
or Line Order.

4.1.8

In conclusion, the NMU crossing proposal has been investigated in this report
and is considered beneficial for pedestrians and cyclists and for the future
development of the area. It is expected to improve safety and connectivity for
existing pedestrian/cycle routes however, it would have an impact on traffic
queues, resulting in delays at the specific location and it is associated with an
additional cost for the Scheme. Highways England considers that on balance the
benefits of the proposal outweigh the adverse impacts and it has therefore
decided to incorporate the proposed crossing as part of the Scheme.
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Appendix A. Published Scheme
Engineering General arrangement, ref. HE543917-ATK-HGN-XX-DR-CH-000212
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Appendix B. Alternative Option
Alternative option sketch ref. HE543917-ATK-HGN-XX-SK-CH-000102
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