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1

Introduction

1.1

Purpose

1.1.1

The purpose of this File Note is to provide information regarding the road
lighting design proposals on the A40 Llanddewi Velfrey to Penblewin Scheme.

1.1.2

The file note will describe the governing standards and key drivers behind road
lighting design, the existing provision on the A40, and an outline of the decisions
taken for the design of road lighting on the proposed A40 mainline and all
associated junctions and side roads.
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2

Governing Standards

2.1

DMRB TA 49/07 Appraisal of New and Replacement
Lighting on Strategic Motorway and All Purpose Trunk
Road Network

2.1.1

TA 49/07 sets out the procedure for appraisal of new and replacement lighting on
the strategic motorway and all purpose trunk road network.

2.1.2

TA 49/07 (2.1) states that “the primary purpose of road lighting on the strategic
road network is to reduce personal injury accidents (PIAs).”

2.1.3

This is a quantifiable benefit therefore the predicted accident cost saving should
be greater than the lighting Scheme cost in order to provide economic
justification for road lighting.

2.2

DMRB TD 34/07 - Design of Road Lighting for the
Strategic Motorway and All Purpose Trunk Road
Network

2.2.1

The DMRB road lighting requirements and guidance are set out in TD 34/07
Design of Road Lighting for the Strategic Motorway and All Purpose Trunk Road
Network.

2.2.2

TD 34/07 does not include decisions on whether to provide lighting. TA 49 has
been used to inform this decision.

2.2.3

The road lighting shall be designed in accordance with the recommendations of
BS 5489-1 Code of Practice for the Design of Road Lighting – Part 1: Lighting of
Roads and Public Amenity Areas.

2.3

DMRB TD 16/07 Geometric Design of Roundabouts

2.3.1

TD16/07 states in paragraph 8.23 that ‘In Northern Ireland, Wales and Scotland,
road lighting must be provided at roundabouts’. This requirement is mandatory.
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2.4

DMRB TD 42/95 Geometric Design of Major/Minor
Priority Junctions

2.4.1

TD42/95 states in paragraph 7.79 that “Road lighting is normally provided that
major/minor priority junctions in rural areas only when an intersecting road has
lighting”.

2.5

British Standards

2.5.1

Other standards applicable to the roads lighting design are:
• BS5489-1:2013 – Code of Practice for the design of road lighting.
• BSEN13201-2:2003 – Road Lighting: Performance Requirements.

3

Key Drivers

3.1.1

As well as reducing PIAs, provision of road lighting has other benefits such as
improving physical fitness (by encouraging walking and cycling), improving
journey ambience, reducing community severance and reducing crime. However
there are a number of key drivers to promote reducing the length of road lighting
provided on new road Schemes.

3.1.2

Road lighting accounts for a notable proportion of Highway Authorities’
operation and maintenance budgets. Rising electricity costs and reduced budgets
for highway authorities means that highway authorities need to ensure that road
lighting services are delivering value for money.

3.1.3

Public road lighting continues to be a significant consumer of electricity and
therefore a significant contributor to carbon emissions. The Welsh Government is
required under the Environment (Wales) Act 2016 to reduce its carbon emissions
and report on these reductions within its Carbon reporting periods (the current
reporting period ends in 2020).

3.1.4

The Wales Well-being of Future Generations Act 2015 aims to improve the
social, economic, environmental and well-being of Wales. A sustainable approach
to infrastructure is key to complying with the Act and reducing environmental
impact is one of the aspects of sustainability.

3.1.5

Other environmental concerns are also attributed to street lighting such as light
pollution, light trespass, visual impact of lighting columns in the daytime, and
ecological benefits. Section 6 gives further details on these matters.
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4

Provision of lighting on the existing A40

4.1

Extent of Scheme

4.1.1

At the western end of the Scheme, Penblewin roundabout is currently lit. The
extent of the lighting extends approximately 50 metres either side of the
roundabout.

4.1.2

The section between Penblewin roundabout and the western end of the village
(approximately 2.5 kilometres) is unlit.

4.1.3

Lighting is provided upon entry into the village, which coincides with the
commencement point of the reduced speed limit of 40mph. Lighting continues
throughout the village for a distance of approximately 1.5 kilometres.

4.1.4

The lighting terminates at the eastern end of the Scheme, at the point where the
40mph speed restriction terminates. The remainder of the route to Pengawse Hill
at the eastern end of the Scheme is unlit.

4.2

Outside of extent of Scheme

4.2.1

This section describes the extent of lighting either side of the Scheme between
Haverfordwest and St. Clears.

4.2.2

East of the Scheme, the roundabouts at either side of the Whitland bypass are lit
as per TD16/07. The extent of this lighting extends approximately 40 metres
either side of the roundabouts. The remainder of this section, including all Tjunctions and staggered junctions, are unlit.

4.2.3

West of the Scheme, the two roundabouts constructed as part of the Robeston
Wathen – Penblewin Scheme are lit as per TD16/07. The lighting provided at
roundabouts do not extend further than the splitter islands of the roundabouts.
The remainder of this section, including all T-junctions and staggered junctions,
are unlit.
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5

Design Proposals

5.1

Overview

5.1.1

Several options were considered for Scheme lighting including; lighting of the
whole Scheme throughout, lighting of all junctions, lighting of roundabouts and
roundabout approaches. The chosen design is to light the roundabouts only, with
reduced lighting on the approach to the roundabouts. The lighting provision is
described in further detail below.

5.1.2

This lighting provision is deemed to match the existing lighting provision along
the A40, and matches the lighting design provided as part of the Canaston Bridge
– Penblewin Scheme 2 miles to the west.

5.2

Junction Modelling

5.2.1

Junction operational modelling is discussed in the Alignment and Junctions
Report, however has been repeated here for the purposes of the lighting
assessment.

5.2.2

The AM and PM peak hours for the three proposed junctions – Penblewin and
Llanddewi Velfrey Roundabouts and the Ffynnon major/minor staggered priority
junction – have been modelled using the industry standard Junctions 9 software
version 9.0.1.4646. The junctions were modelled for the Scheme opening year
2020, design year 2035 and the horizon year beyond which no traffic growth
information is available from Department for Transport (2051).

5.2.3

For the purposes of lighting, projected queue lengths have been extracted from
the operational assessment of the key junctions. Queues are expressed in
Passenger Car Units (PCUs) – where the length of a vehicle is expressed as the
number of cars that would fill the same space including gaps between cars – with
each PCU measuring 5.75m.

5.3

Penblewin Roundabout

5.3.1

The existing Penblewin roundabout will be improved as part of the
improvements. The roundabout will be enlarged and converted to a 5-arm
roundabout to allow the connection of the new 2+1 road.

5.3.2

The improved Penblewin roundabout will be lit in accordance with TD16/07.

5.3.3

The arrangement of this lighting will comply with BSEN 5489-1 Lighting of
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Roads and Public Amenities and adequately light the conflict area to reduce the
risk of PIAs.
5.3.4

The proposed lighting will extend back to cover the queuing length of each arm,
as per clause 3.18 of TD34/07. The queue lengths have been taken for the horizon
year (2051) and are show in Table 1 below.
Table 1 – Queue lengths at Penblewin Roundabout in 2051

Roundabout arm
Proposed A40 Mainline
Existing A40 Mainline
(eastbound)
A478 (southbound)
Existing A40 Mainline
(westbound)
A478 (northbound)

2051 Queue (PCUs)
1.6
0.2

Extent of lighting (m)
9.2
1.15

0.4
0.7

2.3
4.025

0.5

2.875

5.4

Ffynnon Junction

5.4.1

Road lighting will not be provided on the major/minor junction in accordance
with TD 42/95 due to the absence of lighting on intersecting roads.

5.4.2

Road lighting will not be provided on the proposed Private Means of Access to
the north of both these junctions.

5.4.3

Road lighting will be provided on the side roads access to Llanddewi Velfrey.
This lighting will commence at the reduced speed limit which will be defined in
conjunction with Pembrokeshire County Council as part of the detrunking
proposals yet to be finalised.

5.5

Llanddewi Velfrey Roundabout

5.5.1

A new roundabout shall be constructed at the eastern end of the Scheme. The new
roundabout will be lit in accordance with TD16/07.

5.5.2

The arrangement of this lighting will comply with BSEN 5489-1 Lighting of
Roads and Public Amenities and adequately light the conflict area to reduce the
risk of PIAs. The proposed lighting will extend back to cover the queuing length
as per clause 3.18 of TD34/07. The queue length has been taken from the horizon
year (2051) and is displayed in Table 2 below.

5.5.3

The existing A40 has lighting through the village. As part of the Scheme the new
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link into Llanddewi Velfrey will not be lit. TD34/07 clause 3.14 which states
“There should not be an unlit gap of less than four times the stopping sight
distance between lit sections”. For a design speed of 50kph, the gap between
sections of street lighting should be 280 metres. In order to satisfy this
requirement 2 existing columns at the tie in will need to be removed.
Table 2 – Queuing length at Llanddewi Velfrey roundabout in 2051

Roundabout arm
Bethel Chapel Access
A40 Eastbound
Old A40 towards
Llanddewi Velfrey
A40 Westbound

2051 Queue (PCUs)
0.0
0.7
0.1

Extent of lighting (m)
0.00
4.025
0.57

0.4

2.30

5.5.4

See drawing number A40LVP-ARP-HLG-SWI-DR-D-0001 for full details of the
proposed lighting extents for the Scheme.

5.6

Departure from Standards

5.6.1

2 Departures from Standards (DfS) relating to the provision for street lighting
have been approved as part of the Scheme design, one for a non-compliant length
of street lighting on the approach to Penblewin roundabout and one for a noncompliant length of street lighting on the approach to Llanddewi Velfrey
roundabout.

5.6.2

As described in section 2.2.3, road lighting shall be designed in accordance with
the recommendations of BS 5489-1 Code of Practice for the Design of Road
Lighting – Part 1: Lighting of Roads and Public Amenity Areas.

5.6.3

Section 7.5 of BS 5489-1 provides guidance on the lighting of conflict areas. A
roundabout is defined as a conflict area. Section 7.5 states “Guidance on the
lighting of conflict areas will be given in ILP PLG 02 …”

5.6.4

Section 4.2 of PLG02 defines a 5 second rule for lighting on the approach to a
conflict area. For a 100kph road, the approach road should be lit for distance of
133 metres, and for a 60kph road the approach to the roundabout should be lit for
89 metres.
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5.6.5

The intention for the proposed sScheme is to light only the conflict area of the
roundabout, and a distance equal to the peak traffic queuing distance on the
approach to the give way line. This would be in accordance with clause 3.18) ii of
TD34/07, and clause 8.23 of TD16/07 Geometric Design of Roundabouts which
states that “In Northern Ireland, Wales & Scotland, road lighting must be
provided at roundabouts”.

5.6.6

This is considered to match the Slebech Park to Penblewin Scheme and be in
keeping with the local road environment. Further information can be seen in the
Departures from Standard Report (project document reference A40LVP-ARPHAC-SWI-RP-C-0001) and in the departure forms in Appendix A.

6

Evaluation

6.1

Accident Analysis

6.1.1

A full analysis of accidents over the last 5 years has been conducted and reported
within the Initial Traffic and Accident Data Report (document reference
A40LVP-ARP-VTR-SWI-RP-TR-0003).

6.1.2

It can be seen from this report that, within the extents of the Scheme, the accident
rate over the past 5 years is low for this stretch of highway. It was also noted that
accident rates along the A40 are lower than the average default accident rate for
the type of road.

6.1.3

Due to this, it is considered highly unlikely that the cost of providing lighting
would outweigh the PIA Cost Savings of providing lighting and therefore the
decision was taken not to light the mainline of the Scheme. This also fits with the
character of the local road network as described in section 4.

6.2

Stage 1 Road Safety Audit
A Stage 1 Road Safety Audit has been conducted for the Scheme. One point
raised by the audit team was in relation to lighting at Llanddewi Velfrey
roundabout. A risk assessment for reduced lighting on the approach to the
roundabout has been conducted and has been included within the departure from
standard reports. This is included in Table 3 of this File Note. See section 5.5 for
further information.
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Table 3 - Departure Risk Assessment

Risk Item

Lack of lighting
on approach
induces
excessive
speeds on
approach to
roundabout.
Vehicles on the
roundabout
have reduced
visibility of
approach
vehicles

Unmitigated Risk associated with Departure
(without proposed mitigation)
Likelihood of
Severity of Risk
H,M
harm
Harm
Score
or L
L
2
3
6

2

3

6
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L

Mitigated Risk associated with Departure
(including proposed mitigations)
Likelihood of
Severity of Risk
H,M
harm
Harm
Score
or L
2
3
6
L

2

3

6

L

Mitigation Measures

Monitoring of accident rates. If high, extend
lighting lead-in provision.

Monitoring of accident rates. If high, extend
lighting lead-in provision.
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Risk Classification Table (adapted from example in DMRB Volume 0:GD04 and extracted from PAG 101 Departures from Standard – Process for Submission)
Probability
Severity
1
2
3
4
5
Minor harm
Moderate harm
Serious harm
Major harm
Catastrophic harm
1
Extremely unlikely
1
2
3
4
5
2
Unlikely
2
4
6
8
10
3
Likely
3
6
9
12
15
4
Extremely likely
4
8
12
16
20
5
Almost certain
5
10
15
20
25
Risk rating/classification
Actions
Ensure control measures are maintained and reviewed as necessary
1–9
/Low
Control measures needed to reduce risk rating to a level which is as low as is “reasonably required”
10 – 19 /Medium
Activity not permitted – hazard to be avoided or risk to be considerably reduced so it is tolerable
20 – 25 /High
Probability that harm will occur:
Potential severity of harm:
e.g.
Highly improbable, never known to occur
No injury, only minor damage or loss
1 Extremely unlikely
1 Minor harm
Less than once every 10 years
Public: Slight injury
2 Unlikely
2 Moderate
Workers: Harm of lesser nature i.e. not RIDDOR reportable
harm
illness/injury AND/OR moderate damage or loss
Once every 5 – 10 years
Public: Serious injury
3 Likely
3 Serious harm
Workers: RIDDOR reportable illness/injury AND/OR substantial
damage or loss
Once every 1 – 4 years
Fatality, major damage or loss
4 Extremely likely
4 Major harm
Once
a
year
Multiple fatalities, catastrophic damage or loss
5 Almost certain
5 Catastrophic
harm
Explanatory Notes: Risk is the likelihood of potential harm from a hazard being realised. The extent of risk will depend on:
• The likelihood/probability of that harm occurring
• The potential severity of that harm, i.e. of any resultant injury or adverse health effect
• The population which might be affected by the hazard, i.e. the number/type of people who might be exposed
Risk assessments should be reviewed if there is reason to suspect that they are no longer valid or there has been a significant change in the matters to which they relate.
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6.3

Non Quantifiable Benefits

6.3.1

Journey Ambience

6.3.2

TA 49/07 states that ‘A journey in darkness may be less stressful if the road is
lit’. This implies that lighting reduces stress levels during darkness, however in
the daytime lighting columns can detract from the surrounding high quality area.
As the current A40 is not lit either side of the village, not providing lighting on
the new section of road is considered to fit with the character and nature of the
local road network. The provision of 2+1 sections aims to reduce driver stress by
providing safe regular overtaking sections.

6.3.3

Security

6.3.4

Road lighting will make little difference to security road users and the
improvements do not go through a residential area where lighting benefits may be
for local resident security.

6.3.5

Physical Fitness

6.3.6

Physical Fitness refers to the encouragement of walking and cycling activities.
The provision of road lighting would not benefit physical fitness for the Scheme
because proposed NMU routes are separated from the mainline carriageway and
in most instances a significant distance from the carriageway.

6.3.7

Landscape, townscape, Heritage and Biodiversity

6.3.8

The existing A40 is unlit outside the extents of the Llanddewi Velfrey village.
The area is environmentally sensitive and installation of new lighting is deemed
likely to impact on the landscape and biodiversity in the area.
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6.3.9

Street lighting can have an adverse effect on the activity of many bat species and
other mammals such as badgers and otters. Some bat species, such as the
horseshoe bat species, are very adverse to lit areas and could be displaced from
foraging areas in proximity of the proposed Scheme. Other species of bats are
more tolerant of street lighting and can use it as foraging areas depending on the
type of light used. This can lead to increased numbers of bats in close proximity
of the vehicles, risking injury. The proposed design to limit lighting around the
two junctions will reduce the risk of bats being injured by vehicle collisions
whilst foraging and reduce the risk of bats being displaced from foraging areas
adjacent to the Scheme.
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Appendix A Departure Forms
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1.7

Form of contract

NEC3 Professional Services Contract Option E

1.8

Relevant Standards

TD 34/07 Design of Road Lighting for the Strategic Motorway
and All-Purpose Trunk Road.
BS 5489-1:2003 Code of practice for the design of road lighting.
Part 1: Lighting.
PLG 02 - The Application of Conflict Areas on the Highway.

1.9

Relevant Clause

TD34/07 Clause 2.1
BS 5489-1:2003 Section 7.5
PLG 02 Section 4.2

2.0

Submission Details

2.1

Full Details of
Proposed Departure

Clause 2.1 of TD34 states that “The road lighting shall be
designed in accordance with the recommendations of BS 54891 Code of Practice for the Design of Road Lighting – Part 1:
Lighting of Roads and Public Amenity Areas, together with the
additional requirements set out in this standard.
Section 7.5 of BS 5489-1 provides guidance on the lighting of
conflict areas. A roundabout is defined as a conflict area.
Section 7.5 states “Guidance on the lighting of conflict areas
will be given in ILP PLG 02 …”.
Section 4.2 of PLG02 defines a 5 second rule for lighting on the
approach to a conflict area. The distance stated to be lit on a
100kph approach road is 133 metres, and for a 60kph road the
approach to the roundabout should be lit for 89 metres.
The intention is to light only the conflict area of the
roundabout, plus a distance equal to the peak traffic queuing
distance on the approach to the give way line. This would be in
accordance with clause 3.18) ii of TD34/07, and clause 8.23 of
TD16/07 Geometric Design of Roundabouts which states that
“In Northern Ireland, Wales & Scotland, road lighting must be
provided at roundabouts”.
The conflict area of Penblewin roundabout is defined within
drawing A40LVP-ARP-HAC-SWI-DR-D-0002.

2.2

Existing Departures
at the site

N/A

2.3

Associated
Departures &

There are two other departures from standard associated with
the Wide Single 2+1 scheme:
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Relaxations

•

DfS 002 – Use of a left/right stagger ghost island
arrangement at Ffynnon Junction

•

DfS 003 – Reduced lighting on the approach to a
roundabout (Llanddewi Velfrey Roundabout).

There are three geometric relaxations proposed for the
scheme;

2.4

Options Rejected

•

R001 – Length of overtaking lane provided between
Ch2385 – 2985

•

R002 – Length of overtaking lane provided between
Ch3035 – 3785

•

R003 – Length of overtaking lane provided at eastern
tie-in to the scheme.

A fully compliant lighting design has been considered by the
design team.
This option has been ruled out based on environmental
benefits of not providing lighting at this location and due to the
additional capital and operational cost. This is discussed in
more detail in Section 4.3 below.

3.0

Technical Information

3.1

Design Speed and
method of
assessment

100kph for A40 mainline arms of the roundabout.
100kph for the A478 mainline arms of the roundabout.
The circulatory carriageway (and immediate approaches on all
arms) of Penblewin roundabout shall be subject to a 30mph
speed limit. Refer to drawing A40LVP-ARP-HAC-SWI-DR-D0002.
Design speeds calculated as per TD9/93.

3.2

Non-motorised users
considerations (eg
Active Travel (Wales)
Act)

The departure has no direct impact on non-motorised user
routes.

3.3

Street Lighting
provision: Existing
and Proposed

The Departure from Standard submission concerns the
provision of street lighting.

Other relevant
technical information

Vehicle Restraint Systems (VRS) would be provided at the
junction, to be fully compliant with TD19/06.

3.4

The location of existing lighting columns is shown on drawing
A40LVP-ARP-HAC-SWI-DR-D-0002.
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3.5

such as vehicle
restraint systems,
proximity to
junctions etc.

No existing or proposed structures in the vicinity.

Scheme Programme
& Scheme Cost

Construction commencing Early 2020.
Scheme completion Autumn 2021.
Estimated project cost: £40m.

3.6

Supporting Documentation
associated with the
departure.

Departure from Standard Site Location Plan, document
reference A40LVP-ARP-HAC-SWI-DR-D-0001.

Documentation to include:

Scheme General Arrangement Drawings, document
reference no’s A40LVP-ARP-HGN-SWI-DR-D-0001 to
0003.

i. Location plan typically at
1:10000 showing the scheme
extent and
existing/associated
departures.
ii. Layout plans, including
road markings typically
1:2500 for links and 1:500 for
junctions
iii. Accident Summary with
commentary to cover the last
3 years.
iv. Traffic Data – including
existing and design year
flows
v. Junction Capacity Checks
where relevant including
design year queue lengths
vi. Visibility Graphs for SSD
departures.
vii. Swept Path Plots where
relevant

Departure from Standard 001 Plan, document
reference A40LVP-ARP-HAC-SWI-DR-D-0002.

Existing and forecast traffic data is contained within the
Traffic Forecasting Report (document reference
A40LVP-ARP-HGN-SWI-RP-TR-0006). Existing and
forecast Annual Average Daily Traffic for the core
scenario is summarised in the table below for the
proposed A40 east of Penblewin Roundabout:
Direction

2021

2036

2051

E/B

6110

7110

7970

W/B

5960

6960

7790

Accident Data is contained within the Initial Traffic and
Accident Data Report (document reference A40LVPARP-VTR-SWI-RP-TR-0002).
There were 20 accidents in total within the study
period over the last 5 years, of which 3 were fatal, 4
serious and 13 slight. In general, the accident rates
along the A40 are lower than the average default
accident rate for the type of road.
A40 Robeston Wathen and Canaston Bridge
Roundabouts
Accident rates at Robeston Wathen and Canaston
Bridge roundabouts, that were constructed as part of
the A40 Penblewin to Slebech Park Scheme, have been
reviewed. These roundabouts have similar lighting
provision as that proposed in this departure. There
have been no reported accidents within the conflict
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area & approaches to these roundabouts within the
past 5 years.
Analysis of accident rates at both these roundabouts
since scheme opening (Spring 2011) show the following
number of accidents in 2011 and 2012, with the
accident during daylight hours also shown:
2011 / daylight

2012 / daylight

Robeston
Wathen

1/1

0/0

Canaston
Bridge

3/2

2/1

All accidents shown in the table above were Slight in
severity. Of these accidents, only 2 occurred in the
hours of darkness with street-lighting turned on. One
was a rear-end shunt type accident, and one a vehicle
collision with a sign post.
The greater number of accidents observed in these
years immediately after scheme completion could be
due to unfamiliarity with the new road layout.
4.0

Risks, Benefits & Overall Justification

4.1

Risks associated with
the proposed
departur when
compared with a fully
compliant design
(including a
designer’s risk
assessment). See
Appendix C of
“Departures from
Standards - Process
for Submission”
document.

Lighting provides a warning of a hazard (roundabout) ahead.
Reducing the length of lighting on the approach to the
roundabout would give the perception that the roundabout
(and therefore the hazard) is further ahead than it is, and
therefore this would induce higher approach speeds to the
roundabout.

Costs savings
associated with the
proposed departure
when compared with
a fully compliant
design.

Use of the non-compliant lighting layout would reduce the
capital cost of the scheme, as well as the operational cost over
its lifetime.

4.2

Cars travelling on the roundabout would not be able to see
vehicles approaching the roundabout on the mainline and
would have less time to react should a vehicle approaching on
the mainline be approaching at excessive speed.

By adopting this departure, the capital cost saving for the
scheme has been estimated to be approx. £140,000 (based on
4 columns per approach arm, at a cost of £7000 each –
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inclusive of ducting, cabling, feeder pillars, etc.)
By adopting this departure, the operational cost saving has
been estimated to be £1100 per annum at present day values.
4.3

Other benefits
associated with the
proposed departure
(e.g. Safety, Traffic
Economics, and
Environmental etc.)

A reduction in lighting would have Environmental benefits in
terms of reducing the visual impact of the road at night and
reducing the impact on bats which are present in the vicinity.
Some bats, such as the horseshoe bat species, are very adverse
to lit areas and could be displaced from foraging areas in
proximity to the proposed scheme. The proposed design to
limit lighting will reduce the risk of bats being injured by vehicle
collisions whilst foraging and reduce the risk of bats being
displaced from foraging areas adjacent to the scheme.
The Environment (Wales) Act 2016 places a duty on the Welsh
Government as a public body to reduce and report their Carbon
usage, with targets to be set for the first carbon budget in
2018. A reduction in street lighting for the scheme would
reduce the carbon impact of the scheme.
The proposed layout would match the approach taken for
lighting the roundabouts on the Penblewin – Slebech Park
Improvements, 2 miles west of this scheme, and would
therefore be in-keeping with the character of the local road
network.
The non-compliant lighting design proposed would reduce the
scheme capital and operational cost and improve the scheme
Benefit Cost Ratio (BCR).

4.4

Mitigation measures
proposed as part of
the design solution

Reflective Advance Directional Signing would be provided on
the approach to the roundabout providing warning to drivers of
the conflict area ahead.
The approaches to the roundabout are relatively straight
meaning that the conflict area would be seen well in advance
on the approach to the conflict area.

4.5

On balance the benefits associated with the proposed nonOverall Justification.
compliant length of lighting on the approach to a conflict area
Summarise how the
are considered to outweigh the dis-benefits.
benefits of the
proposal outweigh
the dis-benefits when
compared with a fully
compliant design.

4.6

Applicants Checklist

Prior to formal application please note the checklist below:
1. All sections of the application are completed including the designer’s declaration.
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Departure from Standard 001 – Designer’s Risk Assessment
Departure
Number

Risk Item

DfS001

Lack of
lighting on
approach
induces
excessive
speeds on
approach to
roundabout.

DfS001

Vehicles on
the
roundabout
have
reduced
visibility of
approach
vehicles

Unmitigated Risk associated with Departure (without
proposed mitigation)
Likelihood of Severity of
Risk Score
H,M or L
harm
Harm
3
3
9
L

3
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9

L

Mitigated Risk associated with Departure (including
proposed mitigations)
Likelihood of Severity of
Risk Score
H,M or L
harm
Harm
2
3
6
L

2

3

10

6

L

Mitigation
Measures

Advance
Directional
Signage on
approach to
roundabout
to advise of
conflict area.
ADS to be
reflective for
night time
visibility.
Straight
approaches
to the
roundabout
would allow
advance
visibility of
the conflict
area.
Advance
Directional
Signage on
approach to
roundabout
to advise of
conflict area.
ADS to be
reflective for

night time
visibility.
Straight
approaches
to the
roundabout
would allow
advance
visibility of
the conflict
area.
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Risk Classification Table (adapted from example in DMRB Volume 0:GD04 and extracted from PAG 101 Departures from Standard – Process for Submission)
Probability
Severity
1
2
3
4
5
Minor harm
Moderate harm
Serious harm
Major harm
Catastrophic harm
1
Extremely unlikely
1
2
3
4
5
2
Unlikely
2
4
6
8
10
3
Likely
3
6
9
12
15
4
Extremely likely
4
8
12
16
20
5
Almost certain
5
10
15
20
25
Risk rating/classification
Actions
Ensure control measures are maintained and reviewed as necessary
1–9
/Low
Control measures needed to reduce risk rating to a level which is as low as is “reasonably required”
10 – 19 /Medium
Activity not permitted – hazard to be avoided or risk to be considerably reduced so it is tolerable
20 – 25 /High
Probability that harm will occur:
Potential severity of harm:
e.g.
Highly improbable, never known to occur
No injury, only minor damage or loss
1 Extremely unlikely
1 Minor harm
Public: Slight injury
Less than once every 10 years
2 Unlikely
2 Moderate
Workers: Harm of lesser nature i.e. not RIDDOR reportable
harm
illness/injury AND/OR moderate damage or loss
Once every 5 – 10 years
Public: Serious injury
3 Likely
3 Serious harm
Workers: RIDDOR reportable illness/injury AND/OR substantial
damage or loss
Once every 1 – 4 years
Fatality, major damage or loss
4 Extremely likely
4 Major harm
Multiple fatalities, catastrophic damage or loss
Once a year
5 Almost certain
5 Catastrophic
harm
Explanatory Notes: Risk is the likelihood of potential harm from a hazard being realised. The extent of risk will depend on:
• The likelihood/probability of that harm occurring
• The potential severity of that harm, i.e. of any resultant injury or adverse health effect
• The population which might be affected by the hazard, i.e. the number/type of people who might be exposed
Risk assessments should be reviewed if there is reason to suspect that they are no longer valid or there has been a significant change in the matters to which they relate.
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1.7

Form of contract

NEC3 Professional Services Contract Option E

1.8

Relevant Standard

TD 34/07 Design of Road Lighting for the Strategic Motorway
and All-Purpose Trunk Road.
BS 5489-1:2003 Code of practice for the design of road lighting.
Part 1: Lighting.
PLG 02 - The Application of Conflict Areas on the Highway.

1.9

Relevant Clause

TD34/07 Clause 2.1
BS 5489-1:2003 Section 7.5
PLG 02 Section 4.2

2.0

Submission Details

2.1

Full Details of
Proposed Departure

Clause 2.1 of TD34 states that “The road lighting shall be
designed in accordance with the recommendations of BS 54891 Code of Practice for the Design of Road Lighting – Part 1:
Lighting of Roads and Public Amenity Areas, together with the
additional requirements set out in this standard.
Section 7.5 of BS 5489-1 provides guidance on the lighting of
conflict areas. A roundabout is defined as a conflict area.
Section 7.5 states “Guidance on the lighting of conflict areas
will be given in ILP PLG 02 …”.
Section 4.2 of PLG02 defines a 5 second rule for lighting on the
approach to a conflict area. The distance stated to be lit on a
100kph approach road is 133 metres, and for a 60kph road the
approach to the roundabout should be lit for 89 metres.
The intention is to light only the conflict area of the
roundabout, and a distance equal to the peak traffic queuing
distance on the approach to the give way line. This would be in
accordance with clause 3.18) ii of TD34/07, and clause 8.23 of
TD16/07 Geometric Design of Roundabouts which states that
“In Northern Ireland, Wales & Scotland, road lighting must be
provided at roundabouts”.
The conflict area of East Llanddewi Velfrey roundabout is
defined within drawing A40LVP-ARP-HAC-SWI-DR-D-0004.

2.2

Existing Departures
at the site

N/A

2.3

Associated
Departures &

There are two other departures from standard associated with
the Wide Single 2+1 scheme:

A40LVP-ARP-HAC-SWI-RP-C-0004 | P04

2

Relaxations

•

DfS 001 – Reduced lighting on the approach to a
roundabout (Penblewin Roundabout)

•

DfS 002 – Use of a left/right stagger ghost island
arrangement at Ffynnon Junction.

There are three geometric relaxations proposed for the
scheme;
•

R001 – Length of overtaking lane provided between
Ch2385 – 2985

•

R002 – Length of overtaking lane provided between
Ch3035 – 3785

•

R003 – Length of overtaking lane provided at eastern
tie-in to the scheme.

R002 and R003 are in the vicinity of this departure.
2.4

Options Rejected

A fully compliant lighting design has been considered by the
design team.
This option has been ruled out based on environmental
benefits of not providing lighting at this location and due to the
additional capital and operational cost. This is discussed in
more detail in Section 4.3 below.

3.0

Technical Information

3.1

Design Speed and
method of
assessment

100kph for A40 mainline arms of the roundabout.
60kph for the proposed link to Llanddewi Velfrey Village.
The circulatory carriageway (and immediate approaches on all
arms) of Llanddewi Velfrey East roundabout shall be subject to
a 30mph speed limit. Refer to drawing A40LVP-ARP-HAC-SWIDR-D-0004.
Design speeds calculated as per TD9/93.

3.2

Non-motorised users
considerations (eg
Active Travel (Wales)
Act)

A proposed NMU (WCHR) crossing is proposed at the
Llanddewi Velfrey East Roundabout. The crossing will be on the
eastern arm of the A40 mainline and will utilise the roundabout
splitter island to allow pedestrians and cyclist to cross the road.
The crossing falls within the extents of the lighting provision.

3.3

Street Lighting
provision: Existing
and Proposed

The Departure from Standard submission concerns the
provision of street lighting.
The Village of Llanddewi Velfrey has street lighting. The existing
A40 on the approach to the village does not have street
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lighting.
3.4

3.5

Other relevant
technical information
such as vehicle
restraint systems,
proximity to
junctions etc.

Vehicle Restraint Systems (VRS) would be provided at the
junction, to be fully compliant with TD19/06.

Scheme Programme
& Scheme Cost

Construction commencing Early 2020.

No existing or proposed structures in the vicinity.

Scheme completion Autumn 2021.
Estimated project cost: £40.0m.

3.6

Supporting Documentation
associated with the
departure.

Departure from Standard Site Location Plan, document
reference A40LVP-ARP-HAC-SWI-DR-D-0001.

Dcumentation to include:

Scheme General Arrangement Drawings, document
reference no’s A40LVP-ARP-HGN-SWI-DR-D-0001 to
0003.

i. Location plan typically at
1:10000 showing the scheme
extent and
existing/associated
departures.

Departure from Standard 003 Drawing, document
reference A40LVP-ARP-HAC-SWI-DR-D-0004.

Existing and forecast traffic data is contained within the
Traffic Forecasting Report (document reference
A40LVP-ARP-HGN-SWI-RP-TR-0006). Existing and
forecast Annual Average Daily Traffic for the core
ii. Layout plans, including
scenario is summarised in the table below for the
road markings typically
1:2500 for links and 1:500 for proposed A40 west of the Llanddewi Velfrey
Roundabout.
junctions
iii. Accident Summary with
commentary to cover the last
3 years.

Direction

2021

2036

2051

E/B

5790

6760

7580

iv. Traffic Data – including
existing and design year
flows

W/B

5590

6540

7350

v. Junction Capacity Checks
where relevant including
design year queue lengths
vi. Visibility Graphs for SSD
departures.
vii. Swept Path Plots where
relevant
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Accident Data is contained within the Initial Traffic and
Accident Data Report (document reference A40LVPARP-VTR-SWI-RP-TR-0002).
There were 20 accidents in total within the study
period over the last 5 years, of which 3 were fatal, 4
serious and 13 slight. In general, the accident rates
along the A40 are lower than the average default
accident rate for the type of road.

4

A40 Robeston Wathen and Canaston Bridge
Roundabouts
Accident rates at Robeston Wathen and Canaston
Bridge roundabouts, that were constructed as part of
the A40 Penblewin to Slebech Park Scheme, have been
reviewed. These roundabouts have similar lighting
provision as that proposed in this departure. There
have been no reported accidents within the conflict
area & approaches to these roundabouts within the
past 5 years.
Analysis of accident rates at both these roundabouts
since scheme opening (Spring 2011) show the following
number of accidents in 2011 and 2012, with the
accident during daylight hours also shown:
2011 / daylight

2012 / daylight

Robeston
Wathen

1/1

0/0

Canaston
Bridge

3/2

2/1

All accidents shown in the table above were Slight in
severity. Of these accidents, only 2 occurred in the
hours of darkness with street-lighting turned on. One
was a rear-end shunt type accident, and one a vehicle
collision with a sign post.
The greater number of accidents observed in these
years immediately after scheme completion could be
due to unfamiliarity with the new road layout.

4.0

Risks, Benefits & Overall Justification

4.1

Risks associated with
the proposed
departure when
compared with a fully
compliant design
(including a
designer’s risk
assessment). See
Appendix C of
“Departures from
Standards - Process

Lighting provides a warning of a hazard (roundabout) ahead.
Reducing the length of lighting on the approach to the
roundabout would give the perception that the roundabout
(and therefore the hazard) is further ahead than it is, and
therefore this would induce higher approach speeds to the
roundabout.
Cars travelling on the roundabout would not be able to see
vehicles approaching the roundabout on the mainline and
would have less time to react should a vehicle approaching on
the mainline be approaching at excessive speed.
There is a risk of NMUs (WCHR) that are using the crossing
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4.2

for Submission”
document.

point on the eastern arm of the A40 roundabout not being seen
by vehicles approaching westbound. The pedestrian crossing is
within the extents of the lighting, so pedestrians

Costs savings
associated with the
proposed departure
when compared with
a fully compliant
design.

Use of the non-compliant lighting layout would reduce the
capital cost of the scheme, as well as the operational cost over
its lifetime.
By adopting this departure, the capital cost saving for the
scheme has been estimated to be approx. £112,000 (based on
4 columns per approach arm, at a cost of £7000 each –
inclusive of ducting, cabling, feeder pillars, etc.)
By adopting this departure, the operational cost saving has
been estimated to be £880 per annum at present day values.

4.3

Other benefits
associated with the
proposed departure
(e.g. Safety, Traffic
Economics, and
Environmental etc.)

A reduction in lighting would have Environmental benefits in
terms of reducing the visual impact of the road at night and
reducing the impact on bats which are present in the vicinity.
Some bats, such as the horseshoe bat species, are very adverse
to lit areas and could be displaced from foraging areas in
proximity to the proposed scheme. The proposed design to
limit lighting will reduce the risk of bats being injured by vehicle
collisions whilst foraging and reduce the risk of bats being
displaced from foraging areas adjacent to the scheme.
The Environment (Wales) Act 2016 places a duty on the Welsh
Government as a public body to reduce and report their Carbon
usage, with targets to be set for the first carbon budget in
2018. A reduction in street lighting for the scheme would
reduce the carbon impact of the scheme.
The proposed layout would match the approach taken for
lighting the roundabouts on the Penblewin – Slebech Park
Improvements, 2 miles west of this scheme, and would
therefore be in-keeping with the character of the local road
network.
The non-compliant lighting design proposed would reduce the
scheme capital and operational cost and improve the scheme
Benefit Cost Ratio (BCR).

4.4

Mitigation measures
proposed as part of
the design solution

Reflective Advance Directional Signing would be provided on
the approach to the roundabout providing warning to drivers of
the conflict area ahead.
The approaches to the roundabout are relatively straight
meaning that the conflict area would be seen well in advance
on the approach to the conflict area.
Pedestrian crossing warning signs would be provided on the
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Departure from Standard 003 – Designer’s Risk Assessment
Departure
Number

Risk Item

DfS003

Lack of lighting on
approach induces
excessive speeds
on approach to
roundabout.

DfS003

Vehicles on the
roundabout have
reduced visibility of
approach vehicles

Unmitigated Risk associated with Departure (without
proposed mitigation)
Likelihood of Severity of
Risk Score
H,M or L
harm
Harm
3
3
9
L
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3

9

L

Mitigated Risk associated with Departure (including
proposed mitigations)
Likelihood of Severity of
Risk Score
H,M or L
harm
Harm
2
3
6
L

2

3

10

6

L

Mitigation
Measures

Advance
Directional
Signage on
approach to
roundabout to
advise of
conflict area.
ADS to be
reflective for
night time
visibility.
Straight
approaches to
the
roundabout
would allow
advance
visibility of the
conflict area.
Advance
Directional
Signage on
approach to
roundabout to
advise of
conflict area.
ADS to be
reflective for
night time

DfS003

Vehicles
approaching the
Pedestrian/Cyleway
crossing not having
visibility of
NMUs/WCHR using
the crossing leading
to a collision with
NMUs.
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4

12

M

2

4

11

8

L

visibility.
Straight
approaches to
the
roundabout
would allow
advance
visibility of the
conflict area.
Pedestrian
crossing is
within the
extents of the
lighting.
Circulating
vehicles
approaching
the crossing
from the east
would have
full lighting
provision as
they exist the
roundabout.
Pedestrian
warning sign
for westbound
approach to
the
roundabout to
warn
approaching
vehicles of the
crossing point.
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Risk Classification Table (adapted from example in DMRB Volume 0:GD04 and extracted from PAG 101 Departures from Standard – Process for Submission)
Probability
Severity
1
2
3
4
5
Minor harm
Moderate harm
Serious harm
Major harm
Catastrophic harm
1
1
2
3
4
5
Extremely unlikely
2
2
4
6
8
10
Unlikely
3
3
6
9
12
15
Likely
4
4
8
12
16
20
Extremely likely
5
5
10
15
20
25
Almost certain
Risk rating/classification
Actions
Ensure control measures are maintained and reviewed as necessary
1–9
/Low
Control measures needed to reduce risk rating to a level which is as low as is “reasonably required”
10 – 19 /Medium
Activity not permitted – hazard to be avoided or risk to be considerably reduced so it is tolerable
20 – 25 /High
Probability that harm will occur:
Potential severity of harm:
e.g.
Highly improbable, never known to occur
No injury, only minor damage or loss
1 Extremely unlikely
1 Minor harm
Public: Slight injury
Less than once every 10 years
2 Unlikely
2 Moderate
Workers: Harm of lesser nature i.e. not RIDDOR reportable
harm
illness/injury AND/OR moderate damage or loss
Once every 5 – 10 years
Public: Serious injury
3 Likely
3 Serious harm
Workers: RIDDOR reportable illness/injury AND/OR substantial
damage or loss
Once every 1 – 4 years
Fatality, major damage or loss
4 Extremely likely
4 Major harm
Multiple fatalities, catastrophic damage or loss
Once a year
5 Almost certain
5 Catastrophic
harm
Explanatory Notes: Risk is the likelihood of potential harm from a hazard being realised. The extent of risk will depend on:
• The likelihood/probability of that harm occurring
• The potential severity of that harm, i.e. of any resultant injury or adverse health effect
• The population which might be affected by the hazard, i.e. the number/type of people who might be exposed
Risk assessments should be reviewed if there is reason to suspect that they are no longer valid or there has been a significant change in the matters to which they relate.
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