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1

The Project

1.1

Context

1.1.1

In December 2004, the Welsh Government announced the outcome of
the A40 West of St Clears study into the consideration of both single
carriageway and dual carriageway improvements to the A40 between
St Clears and Haverfordwest. This study came about as a result of a
number of previous reports that all concluded that the A40 needed
improvement.

1.1.2

In February 2017, the Welsh Government appointed Carillion, with
Arup and RML (the ‘Carillion Team’) as their technical and
environmental advisors, to develop the design of the proposed A40
Llanddewi Velfrey to Penblewin Improvements up to publication of
draft Orders.

1.1.3

Carillion entered liquidation in January 2018. The Welsh Government
subsequently appointed Arup, supported by RML, to continue the
development of the design up to publication of draft Orders and to
support the Welsh Government through the Statutory process.

1.2

Project history

1.2.1

In December 2004 the Minister announced the publication of his
Addendum to the 2002 Trunk Road Forward Programme (TRFP) and
this included two major single carriageway improvement schemes for
the A40 west of St Clears. The improvements would use the 2+1
configuration allowing overtaking on the two-lane direction, with
overtaking prohibited in the one-lane direction and would be delivered
in the following phases:
a) A40 Penblewin - Slebech Park
b) A40 Llanddewi Velfrey - Penblewin.

1.2.2

The first of these projects, Penblewin - Slebech Park, was completed
in March 2011.

1.2.3

In July 2013, Edwina Hart AM CStJ MBE, Minister for Economy,
Science and Transport, published a written statement outlining her
priorities for Transport. The statement included the following:
“Improving the A40 has been identified as a priority by the
Haven Waterway Enterprise Zone Board and I intend to
undertake further development of previously proposed
improvements.”
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On 12 November 2014, in providing an update on the closure of the
Murco Refinery in Milford Haven, the Minister made an oral
Statement in Plenary:
“In terms of transport links, I have instructed my officials to
accelerate to the fullest extent possible the programme for
delivering improvements at Llanddewi Velfrey.”

1.2.5

In June 2015, in a written statement on the A40 Improvement Study
the Minister noted “It is my intention to progress delivery of the A40
Llanddewi Velfrey to Penblewin scheme as soon as possible…”

1.3

The problems

1.3.1

Consultation with key stakeholders, including the Local Authority,
Welsh Government Departments and the Regional Transport Planner
has identified the following problems:
a) The road is substandard and where overtaking provision does exist
it is currently not spread along the length of the A40 such as there
are long lengths in each direction with no safe overtaking
opportunities
b) Limited overtaking opportunities lead to poor journey time
reliability and driver frustration.
c) Occasional convoys of heavy goods vehicles from the ferry ports
and slow moving agricultural vehicles contribute to periods of
platooning and journey time unreliability, which is exacerbated
with limited overtaking opportunities.
d) Seasonal spikes in traffic volumes along the A40 especially during
the summer months leads to slow moving traffic causing journey
time unreliability, which is exacerbated with limited overtaking
opportunities.
e) The community of Llanddewi Velfrey is severed by the A40,
which reduces accessibility, increases risks of non-motorised user
accidents and results in noise and air pollution.
f) There are many side road junctions and direct accesses to
properties and agricultural fields off the A40, which contributes to
operational problems along the road.
g) A mix of traffic types using the road, contributing to journey time
unreliability and driver frustration, risky manoeuvres and collision
incidents.
h) A lack of strategic public transport connectivity in Pembrokeshire
generally means there is a dependence on the private car for interurban connections.
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1.4

Scheme objectives

1.4.1

A number of transport planning objectives have been developed
iteratively during previous development work and engagement on the
A40 project, aiming to address one or more of the identified problems.
During the early stages of Key Stage 3 the problems and objectives
were refreshed during a focused workshop event with key
stakeholders to take into account the WelTAG 2017 guidance and
Wellbeing of Future Generations (Wales) Act wellbeing goals. The
scheme objectives are:
O1

To enhance network resilience and improve accessibility
along the east-west transport corridor to key employment,
community and tourism destinations.

O2

To improve prosperity and provide better access to the
county town of Haverfordwest, the Haven Enterprise Zone
and the West Wales ports at Fishguard, Milford Haven and
Pembroke Dock.

O3

To reduce community severance and provide health and
amenity benefits.

O4

To reduce the number and severity of collisions.

O5

To promote active travel by cycling, horse riding and
walking to provide opportunities for healthy lifestyles.

O6

To deliver a scheme that promotes social inclusion and
integrates with the local transport network to better connect
local communities to key transport hubs.

O7

Deliver a project that is sustainable in a globally responsible
Wales, taking steps to reduce or offset waste and carbon.

O8

Give due consideration to the impact of transport on the
environment and provide enhancement when practicable.
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1.5

Purpose of this Report

1.5.1

The objectives of the report are to present the details of historic traffic
and accident data in the study area.

1.6

Report layout

1.6.1

Following this introductory chapter, the report is laid out as follows:
1. Chapter 2 – Traffic data;
2. Chapter 3 – Operational analysis;
3. Chapter 4 – Accident data; and
4. Chapter 5 – Conclusions.
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2

Traffic data

2.1

Overview

2.1.1

Traffic count data collected on the section of A40 between the
Penblewin roundabout and Llanddewi Velfrey was used to analyse
hourly and daily variation in traffic volumes, as well as to produce an
estimate of Annual Average Daily Traffic (AADT) in 2017. However,
long-term traffic data is not available for the stretch of the A40
affected by the proposed improvements. Therefore, nearby traffic
count data obtained from Traffic Wales, the Welsh Government's
traffic information service, has been used to determine historic traffic
growth and monthly variation in traffic volumes. Figure 2.1 and Table
2.1 show the location and details associated with all traffic survey data
collated for this project, including roadside interview surveys (RSI),
automatic traffic counts (ATC), manual classified counts (MCC) and
queue length surveys. Full details associated with each traffic survey
are provided in the Traffic Data Collection Report.
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Figure 2.1 Location of traffic survey data
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Table 2.1 Dates of traffic survey data collection
Site

Location

Type

Date(s)

1

A40 west of Llanddewi Velfrey

RSI

4 Oct 2016

2

A477 north of Stepaside

RSI

4 Oct 2016

3

A40 west of Llanddewi Velfrey

ATC

14 Sep to 25 Oct 2016
21 Jun to 27 Jun 2017

4

A477 north of Stepaside

ATC

14 Sep to 25 Oct 2016

5

A40 west of Llanddewi Velfrey

Link MCC

4 Oct 2016

6

A477 north of Stepaside

Link MCC

4 Oct 2016

7

A40/A478 Penblewin Roundabout

Junction MCC

22 Sep 2016

8

A477/A478 Kilgetty Roundabout

Junction MCC

22 Sep 2016

9

A40/A477 roundabout west of St Clears

Junction MCC

22 Sep 2016

10

A40 staggered priority junction east of
Llanddewi Velfrey

Junction MCC

22 Sep 2016

11

A40 priority junction east of Llanddewi
Velfrey

Junction MCC

22 Sep 2016

12

A40 / Llandaff Row priority junction

Junction MCC

22 Sep 2016

13

A40 priority junction near war memorial

Junction MCC

22 Sep 2016

14

A40 crossroads west of weighbridge

Junction MCC

22 Sep 2016

15

Llandaff Row T-junction opp. St. David’s
Church access

Junction MCC

22 Sep 2016

16

Priority junction between Henllan Farm
and Llandaff Row

Junction MCC

22 Sep 2016

17

A40 public car park entrance east of
Penblewin roundabout

Junction MCC

22 Sep 2016

18

A40 Llanddewi Velfrey at service station

Junction MCC

22 Sep 2016

19

A40 / B4313 Redstone Cross

Junction MCC

30 Mar 2017

20

A40 / B4313 Redstone Cross

Queue Length
Survey

30 Mar 2017

315

A40 Whitland Bypass

Permanent
ATC

13 Jul 1999 to 1 Feb
2017
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2.2

Historic growth

2.2.1

Traffic Wales maintains an inductive-loop traffic detector site along
the Whitland Bypass section of the A40, labelled as site 315 in Figure
2.1. Data at this location has been recorded since 1999. This is the
closest location to the proposed scheme at which continuous traffic
count data is available over a prolonged period. Table 2.2 summarises
the AADT flows and associated growth rates at the site, which are
illustrated in Figure 2.2.

Table 2.2 Growth in traffic volumes on A40 Whitland Bypass, 1999 to 2016
Year

Two-way AADT

Annual growth

Growth from 1999

1999

8,386

-

-

2000

8,046

-4%

-4%

2001

8,028

0%

-4%

2002

8,482

6%

1%

2003

8,722

3%

4%

2004

8,963

3%

7%

2005

9,212

3%

10%

2006

9,634

5%

15%

2007

9,624

0%

15%

2008

9,613

0%

15%

2009

9,553

-1%

14%

2010

9,253

-3%

10%

2011

9,149

-1%

9%

2012

8,893

-3%

6%

2013

9,231

4%

10%

2014

9,569

4%

14%

2015

9,557

0%

14%

2016

9,458

-1%

13%
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Figure 2.2 Growth in traffic volumes on A40 Whitland Bypass, 1999 to 2016

2.2.2

The AADT data shows that traffic volumes have increased by 13%
over the 17 year period analysed. On average this equates to an annual
growth of less than 1%. Between 2006 and 2008 annual traffic growth
plateaued and then turned negative between 2009 and 2012, which is
likely to be linked to the global recession. Following the period of
negative growth, the traffic growth rates accelerated to 4% per annum
for the subsequent two year and traffic levels appear to have plateaued
again for the last couple of years since then.

2.2.3

The two-way AADT for the A40 Whitland Bypass in 2016 was 9,458.
However, this traffic detector loop is located several kilometres east of
the section of the A40 which will be affected by the proposed
Llanddewi Velfrey to Penblewin improvements. For that reason, the
AADT for the A40 west of Llanddewi Velfrey, a stretch of the A40
that would be affected by the proposed scheme, has also been derived
using the latest available traffic data at that location together with
conversion factors discussed in the following sections of this report.

2.3

Monthly traffic profile

2.3.1

A comparison of monthly flows based on the Traffic Wales data along
Whitland Bypass from 2016 is shown in Figure 2.3.
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Figure 2.3 Monthly variation of traffic flows on A40 Whitland Bypass

2.3.2

Table 2.3 demonstrates the significant seasonal variation in traffic
volumes, with a clear trend towards higher traffic volumes during the
summer and lower traffic volumes during the winter. The highest
traffic flows were observed during the peak holiday season in August
and the lowest in January. Traffic volumes in August were 26% higher
than the annual average, whereas volumes in January were 20% lower.

Table 2.3 Monthly variation of traffic flows on A40 Whitland Bypass
Month

Monthly traffic flow vs AADT

January

-20%

February

-12%

March

-7%

April

3%

May

9%

June

11%

July

14%

August

26%

September
October

4%
-3%

November

-12%

December

-15%
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2.4

Daily traffic profile

2.4.1

A comparison of traffic volumes by day of week has been undertaken
based on automatic traffic count (ATC) data collected in June 2017
along the A40 west of Llanddewi Velfrey. This data was collected as
part of a series of surveys conducted as input to the traffic modelling
for this project. The results of the analysis are shown in Figure 2.4.

Figure 2.4 Daily variation of traffic flows on A40 west of Llanddewi Velfrey

2.4.2

The traffic data in Table 2.4 shows that there is little fluctuation of
daily traffic volumes between Mondays and Thursdays. However,
traffic volumes on Fridays are shown to be 17% higher than the
Monday to Friday average. The increased traffic volume on Fridays is
likely to be linked to tourism traffic and residents of Pembrokeshire
who work in other parts of Wales or the rest of the UK during the
week and then return home for the weekend. Traffic volumes on
Saturdays and Sundays are 11% and 17% lower than the Monday to
Sunday average traffic volume respectively.
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Table 2.4 Daily variation of traffic flows on A40 west of Llanddewi Velfrey
Day of Week

Daily two-way
traffic

Comparison to

Comparison to

Comparison to

Mon-Sun
Average

Mon-Fri
Average

Mon-Thu
Average

Monday

12,441

0%

-5%

-1%

Tuesday

12,083

-3%

-8%

-4%

Wednesday

12,793

3%

-3%

2%

Thursday

12,995

4%

-1%

3%

Friday

15,348

23%

17%

Saturday

11,077

-11%

Sunday

10,340

-17%

Mon-Thu
average

12,578

Mon-Fri
average

13,132

Mon-Sun
average

12,440

2.5

Hourly traffic profile

2.5.1

The ATC data examined in the preceding section has also been
analysed to determine the typical hourly profile of traffic flows
throughout a day. The hourly traffic flow profile is very similar
between Mondays and Thursdays. However, it varies significantly
from the typical weekday pattern on Fridays, Saturdays and Sundays,
as shown in Figure 2.5 and Table 2.5.

2.5.2

On a typical weekday the morning peak occurs between 8:00 and 9:00
and the evening peak occurs between 17:00 and 18:00. On Fridays the
traffic volumes are notably higher compared to other weekdays from
09:00 onwards. On Saturdays and Sundays, the build-up of traffic
volumes happens significantly later than on typical weekdays, with the
peak flow observed between noon and 13:00 on Saturdays and
between 16:00 and 17:00 on Sundays. The highest traffic volumes of
any hour of the week are encountered during Friday afternoons
between 15:00 and 16:00.
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Figure 2.5 Hourly variation of traffic flows on A40 west of Llanddewi Velfrey

Table 2.5 Hourly traffic flows on A40 west of Llanddewi Velfrey
Hour starting

Hourly two-way traffic (in vehicles)
Mon-Thu
average

Friday

Saturday

Sunday

00:00

63

60

85

75

01:00

40

43

56

70

02:00

32

25

28

43

03:00

39

46

34

20

04:00

58

64

51

42

05:00

147

129

104

51

06:00

343

342

172

117

07:00

727

692

298

164

08:00

1,064

938

498

266

09:00

928

1,007

698

459

10:00

867

1,145

945

763

11:00

910

1,108

1,026

936

12:00

827

1,038

1,062

901

13:00

753

1,016

871

840

14:00

836

1,146

876

800
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Hour starting

Hourly two-way traffic (in vehicles)
Mon-Thu
average

Friday

Saturday

Sunday

15:00

962

1,248

849

835

16:00

999

1,196

778

1,002

17:00

1,050

1,167

766

822

18:00

652

870

586

709

19:00

431

647

395

522

20:00

319

640

289

359

21:00

229

380

230

248

22:00

207

265

274

225

23:00

99

136

106

71

2.6

Tidality of traffic

2.6.1

Figure 2.6 shows the tidality of traffic flows on typical weekdays.
This illustrates that the westbound traffic is higher in the morning
peak than the evening peak, whilst the reverse is the case for the
eastbound direction. The traffic volumes for each hour by direction
are shown in Table 2.6.
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Figure 2.6 Tidality of Monday to Thursday traffic flows on A40 west of Llanddewi
Velfrey

Table 2.6 Hourly Monday to Thursday traffic flows on A40 west of Llanddewi Velfrey
Hour starting

Hourly Traffic (in vehicles)
Eastbound

Westbound

00:00

20

43

01:00

15

25

02:00

15

17

03:00

20

19

04:00

38

20

05:00

85

61

06:00

176

167

07:00

331

396

08:00

478

585

09:00

458

470

10:00

445

422

11:00

476

434

12:00

457

370

13:00

391

363

14:00

416

420
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Hour starting

Hourly Traffic (in vehicles)
Eastbound

Westbound

15:00

518

443

16:00

534

466

17:00

539

511

18:00

312

339

19:00

199

232

20:00

130

189

21:00

94

135

22:00

106

101

23:00

43

56

2.7

Vehicle types

2.7.1

An analysis of the proportion of vehicle types by time of day has been
undertaken based on manual classified count (MCC) data collected
between 7am and 7pm on 4 October 2016. This was the day of the
roadside interview data collection along the A40 west of Llanddewi
Velfrey. The results of the analysis are shown in Figure 2.7 and Table
2.7.

2.7.2

The proportion of light goods vehicles (LGV) and heavy goods
vehicles (HGV) is highest in the morning and gradually reduces
throughout the day. The average vehicle split throughout the surveyed
period is 74% cars, 18% LGV and 8% HGV. Less than 1% of total
vehicles are made up of a mix of all other vehicles types, including
motorcycles, coaches and public service buses.
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Figure 2.7 Proportion of vehicle types on A40 west of Llanddewi Velfrey

Table 2.7 Proportion of vehicle types on A40 west of Llanddewi Velfrey
Hour starting

Car

LGV

HGV

07:00

63%

26%

10%

08:00

73%

19%

8%

09:00

66%

22%

11%

10:00

72%

17%

11%

11:00

74%

17%

9%

12:00

70%

21%

9%

13:00

73%

17%

10%

14:00

74%

18%

7%

15:00

73%

19%

7%

16:00

77%

16%

6%

17:00

82%

13%

5%

18:00

85%

11%

4%

Average

74%

18%

8%

2.8

Annual average daily traffic

2.8.1

Based on the seasonality adjustments calculated in section 2.3 it is
possible to convert the ATC data collected on the A40 west of
Llanddewi Velfrey in June 2017 to represent AADT flows. Following
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this method the two-way AADT for the A40 west of Llanddewi
Velfrey in 2017 was calculated to be 11,241.

2.9

AADT to AAWT conversion factors

2.9.1

Traffic flow data is typically expressed as weekday peak hour
volumes or AADT. For the assessment of certain impacts traffic flows
are required for a different period to that typically presented in reports.
For example, the noise assessment requires 18-hour Annual Average
Weekday Traffic (AAWT) data, defined as representing the hours
between 06:00 and 24:00. A selection of frequently used factors has
therefore been derived using data from the permanent traffic count
detailed in section 2.2.1. The conversion factors are presented in Table
2.8 below. All factors are to be applied to AADT flows.

Table 2.8 Factors to convert traffic volumes from AADT
Conversion from AADT to

Factor

18-hour AADT (06:00-24:00)

0.969

16-hour AADT (06:00-22:00)

0.944

12-hour AADT (07:00-19:00)

0.834

AAWT

1.030

18-hour AAWT (06:00-24:00)

0.999

16-hour AAWT (06:00-22:00)

0.974

12-hour AAWT (07:00-19:00)

0.859

2.10

Summary

2.10.1

This section has provided an analysis of traffic flows along the A40
around Llanddewi Velfrey. The following conclusions can be drawn:
1. ATC data for the period of 1999 to 2016 from the nearest
permanent count site located along the Whitland Bypass section of
the A40 identifies average traffic growth of less than 1% per
annum;
2. The Annual Average Daily Traffic (AADT) flow on the A40 in the
vicinity of the weighbridge west of Llanddewi Velfrey was 11,241
in 2017;
3. The proportion of heavy goods vehicles is 8% over a 12 hour
daytime period on an average weekday;
4. The morning peak hour in typical weekday traffic conditions is
08:00 to 09:00, whilst the evening peak hour is 17:00 to 18:00;
5. There is a slight tidality of traffic flows, with westbound volumes
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highest during the morning peak and eastbound volumes highest
during the evening peak;
6. Traffic volumes are similar on a typical Monday to Thursday, but
they are 17% higher on Fridays, whilst volumes on Saturdays are
11% lower and on Sundays are 17% lower than the weekly
average; and
7. There is significant variation in traffic volumes throughout the
year, with the highest month, August, 26% higher and the lowest
month, January, 20% lower than the AADT.
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3

Operational analysis

3.1

Road sections between junctions

3.1.1

The Congestion Reference Flow (CRF) of a link, as defined in the
Design Manual for Roads and Bridges1, is an estimate of the Annual
Average Daily Traffic (AADT) flow at which the carriageway is
likely to be ‘congested’ in the peak periods on an average day. For the
purposes of calculating the CRF, ‘congestion’ is defined as the
situation when the hourly traffic demand exceeds the maximum
sustainable hourly throughput of the link.

3.1.2

The CRF is used to identify ‘stress points’ in the existing road
network. When traffic volumes reach the level defined by the CRF
this is defined as a ‘stress factor’ of 100%. The effect is likely to be
one or more of the following:
1. flow breaks down with speeds varying considerably;
2. average speeds drop significantly;
3. the sustainable throughput is reduced; and
4. queues are likely to form.

3.1.3

Where the stress factor lies between 85% and 100%, turbulent traffic
conditions are likely to be experienced as congestion starts to build up.
This is the consequence of having only a low reserve capacity on the
road network during peak hours and therefore the effect small
incidents of vehicles braking can have on other road users when stress
factors are within this range.

3.1.4

Results of the CRF analysis are shown in Table 3.1. The AADT flows
quoted in this table are estimates based on the available junction
turning count data. The results indicate that the section of the A40
through Llanddewi Velfrey operates at the highest stress factor, but
that conditions are generally uncongested for all periods of an average
day under current conditions.

Table 3.1 Stress analysis of A40 corridor around Llanddewi Velfrey
Location

AADT

CRF

Stress Factor

A40 Redstone Cross to Penblewin

10,439

28,000

0.37

A40 Penblewin to Llanddewi Velfrey

11,241

28,000

0.40

A40 through Llanddewi Velfrey

10,820

19,400

0.56

A40 east of Llanddewi Velfrey

10,078

28,000

0.36

1

Design Manual for Roads and Bridges, Volume 5 Section 1 Part 3, TA 46/97, Traffic Flow
Ranges for Use in the Assessment of New Rural Roads, The Welsh Office, February 1997
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3.1.5

It should be noted that the measure of CRF represents an average as
traffic conditions can vary significantly from day to day and from
location to location. Furthermore, CRF is a measure of the
performance of a road link between junctions, which does not
consider the effect the junctions have on potential congestion.
Junctions are considered separately below.

3.2

Junctions

3.2.1

Within the study area for this road scheme it is only the A40 / A478
Penblewin Roundabout which potentially limits the capacity for traffic
travelling along the A40 to a greater extent than the road sections
analysed as part of the CRF analysis. As the CRF analysis excludes
the effect of junctions the Penblewin roundabout has been modelled
using the ARCADY software in order to assess its operational
performance under existing conditions.

3.2.2

Outputs from the ARCADY analysis are presented in terms of Ratio
of Flow to Capacity (RFC) and Level of Service (LOS). The RFC
provides a basis for judging the acceptability of junction designs and
typically a ratio of less than 0.85 is considered to indicate satisfactory
performance2. LOS is a quality measure used in highway capacity
analysis to categorise the extent of queuing delay experienced on each
approach arm to a junction3. Letters designate each LOS category,
from A to F, with A representing the best operating conditions and F
the worst. The following definition is used for the six LOS categories:
1. A = Free flow;
2. B = Reasonably free flow;
3. C = Stable flow;
4. D = Approaching unstable flow;
5. E = Unstable flow; and
6. F = Forced or breakdown flow.

3.2.3

The results of the analysis are shown in Table 3.2 below. They
indicate that the Penblewin Roundabout operates well within its
theoretical capacity. The eastern approach arm from Llanddewi
Velfrey is closest to approaching capacity. However, at an RFC of
0.50 it still has plenty of reserve capacity.

2

Junctions 8 User Guide (Issue B), Transport Research Laboratory, April 2012
Highway Capacity Manual (HCM 2000), Transportation Research Board, National Research
Council

3
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Table 3.2 Stress analysis of A40 / A478 Penblewin Roundabout
2016 Morning Peak

2016 Evening Peak

Max RFC

Max RFC

Approach Arm
Max LOS

Max LOS

A478 (North) from Clynderwen

0.27

A

0.16

A

A40 (East) from Llanddewi
Velfrey

0.50

A

0.42

A

A478 (South) from Narberth

0.19

A

0.17

A

A40 (West) from Redstone
Cross

0.32

A

0.44

A

3.3

Journey times

3.3.1

Theoretical measures such as the RFC and LOS reported in the
preceding sections should not be analysed in isolation as an indicator
for congestion. An alternative method of identifying the level of
congestion experienced by drivers is by analysing journey times. A
significant variation in journey times between the peak hours and
other hours of the day is a good indicator for the presence of traffic
congestion during certain times of day.

3.3.2

Trafficmaster data is a GPS sourced dataset providing detailed
information about vehicle movements and their speeds throughout
Great Britain. The data was used to extract average journey times
along the A40 for typical weekday conditions (Mondays to
Thursdays) between September 2015 and August 2016.

3.3.3

Data was extracted for a section of the A40 between the access for
Flimston Farm west of Redstone Cross and the priority junction
approximately 360 metres west of the A40 Whitland Bypass / West
Street roundabout as shown in Figure 3.1. On the basis of the hourly
traffic flow profile presented in Figure 2.5 the following time periods
were defined for this analysis:
1. Morning Peak (08:00-09:00);
2. Evening Peak (17:00-18:00);
3. Inter-peak (10:00-16:00);
4. Off-peak (22:00-06:00).
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Figure 3.1 Section of A40 used in journey time analysis
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3.3.4

The analysis of journey times during the peaks was deliberately
limited to single peak hours in order to establish the ‘worst case’. The
timeframe selected for the off-peak period was based on hours in
which the traffic flow was less than 100 vehicles per hour in each
direction in order to capture the ‘best case’ for journey times. Journey
times for the inter-peak were also extracted to provide a comparative
measure for typical daytime conditions outside of peak hours.

3.3.5

Table 3.3 shows that the travel times through the study area along the
A40 are similar during the morning peak, evening peak and inter-peak
in the eastbound and westbound direction respectively. This indicates
that the additional traffic that travels in the morning and evening
peaks compared to the inter-peak does not appear to have a notably
adverse impact on journey times during these hours.

3.3.6

During the off-peak it is evident that journey times are faster than for
the rest of the day. This is likely to be linked to the much lower traffic
volumes during these hours, which allows traffic to travel freely with
a much lower likelihood of getting stuck behind other vehicles and
without experiencing any junction delay at the Penblewin roundabout.
A ‘congestion factor’ has been calculated on the basis of comparing
the ‘worst case’ travel time to the ‘best case’. This indicates that
congested travel times are on average between 15% and 17% higher
than in the off-peak.

Table 3.3 Journey times along the A40 (in minutes and seconds)
Month

Morning
Peak

Evening
Peak

Inter-peak

Off-Peak

Congestion
Factor

Eastbound

06:44

06:43

06:51

05:54

1.17

Westbound

06:45

06:34

06:44

05:45

1.15

3.3.7

The monthly variation of travel times is shown in Figure 3.2 and
Figure 3.3 for the eastbound and westbound direction respectively.
This indicates that the fluctuation in traffic volumes by month has no
significant impact on journey times. Typically, the trend that is
observed over the average year is reflected in each month with only
small fluctuations. Even in August, when traffic volumes are highest,
the trend between journey times in the peaks and off-peak is broadly
similar to January when flows are lowest. This is a further sign that
there is only very limited congestion in the area. The higher journey
times during the morning, evening and inter-peak compared to the offpeak are therefore likely to be the result of lack of overtaking
opportunities rather than traffic congestion resulting from road
sections or junctions exceeding their theoretical capacity.
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Figure 3.2 Eastbound journey times along the A40 by month

Figure 3.3 Westbound journey times along the A40 by month

3.4

Summary

3.4.1

This section has provided an analysis of operational performance
along the A40 around Llanddewi Velfrey. The following conclusions
can be drawn:
1. No section of the A40 within the study area currently experiences
significant operational issues;
2. The section between Penblewin and Llanddewi Velfrey
experiences the highest traffic flows, but it is the section through
Llanddewi Velfrey, which shows the highest stress factor of 0.56
due to the narrower carriageway through the village;
3. The Penblewin Roundabout operates well within its theoretical
capacity;
4. Journey times during daytime hours are on average up to 17%
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higher than during the off-peak, which is likely to be linked to lack
of overtaking opportunities along this section of A40; and
5. There is no significant seasonal variation in journey times,
indicating that even during the busier months there is spare
capacity in the road network;
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4

Accident data

4.1

Data specification

4.1.1

All personal injury accidents on public roads that are reported to the
police are recorded using the STATS19 accident reporting form.
Information on accident data within a study area specific to this
project has been obtained for a five-year period between 2011 and
2015, the most recent timeframe for which data is available. The data
covers the A40 carriageway from a point 500 metres west of Redstone
Cross to a point 500 metres east of the Whitland Bypass western
roundabout, as shown in Figure 4.1. The data requested also included
at least 500 metres of all side road approaches to junctions with the
A40.

4.1.2

The accident reports include the following information:
1. Accident year;
2. Accident reference;
3. Number of vehicles involved;
4. Number of casualties;
5. Maximum severity of injuries;
6. Severity of injury to each individual casualty;
7. Date of the accident;
8. Time of the accident;
9. Accident location;
10.A brief description of the incident;
11.Type of road and speed limit;
12.Whether incident occurred in darkness or daylight;
13.Weather conditions;
14.Road surface condition; and
15.Details regarding vehicles involved including vehicle type,
direction of travel, whether any skidding occurred and whether
the vehicle exited the carriageway.
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Figure 4.1 Location and severity of accidents
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4.2

Accident analysis

4.2.1

There were a total of 20 accidents recorded within the study area for
the five year period between 2011 and 2015. These comprise three
fatal, four serious and 13 slight accidents as shown in Figure 4.1.

4.2.2

Table 4.1 below demonstrates the annual number of accidents within
the study area, while Table 4.2 summarises these according to
severity.

Table 4.1 Road traffic accidents by year
Year

Number of Accidents

Percentage of Total

2011

3

15%

2012

2

10%

2013

10

50%

2014

1

5%

2015

4

20%

Total

20

100%

4.2.3

Data outlined within Table 4.1 suggests that there is no clear
indication of apparent trends in accident numbers, with considerable
fluctuation on a yearly basis. It should, however, be noted that 50% of
the total accidents recorded between 2011 and 2015 occurred in 2013.

Table 4.2 Road traffic accidents by severity
Severity

Number of Accidents

Percentage of Total

Fatal

3

15%

Serious

4

20%

Slight

13

65%

Total

20

100%

4.2.4

Accidents recorded within the study area are also summarised within
Table 4.3 below based on road conditions. Out of the total 20
accidents recorded, 11 occurred in dry conditions, or 55% of the total
number of accidents.

4.2.5

The remaining nine accidents occurred when road conditions were
recorded to be wet or damp. This equates to 45% of the total number
of incidents.

Table 4.3 Road traffic accidents by road condition
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Road Condition

Number of Accidents

Dry
Wet / damp
Total

Percentage of Total
11

55%

9

45%

20

100%

4.2.6

Table 4.4 reiterates the trend conveyed in Table 4.3, signifying that
the majority of incidents occurred in dry or fine weather conditions,
with only 15% of incidents occurring in more adverse weather
conditions.

4.2.7

It is therefore considered that there is no clear pattern between the
occurrences of accidents in the study area and the weather conditions
encountered at the time of the accident.

Table 4.4 Road traffic accidents by weather condition
Weather condition

Number of Accidents

Fine without high winds

Percentage of Total
17

85%

Raining without high winds

2

10%

Raining with high winds

1

5%

20

100%

Total

4.2.8

Figure 4.2 illustrates the spread of accidents within the study area for
each month of the year, which indicates that the highest number of
accidents occurred during the month of March.

4.2.9

The data demonstrates a fairly typical distribution, with winter peaks
(January, February and March) corresponding to the poorer weather
and darker driving conditions. Spikes in accident numbers in June and
August correspond to the seasonal increase in holiday traffic, on what
is one of the main routes linking western Pembrokeshire and the
primary link to Fishguard harbour with the M4.
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Figure 4.2 Road traffic accidents by month

4.2.10

A breakdown of accidents by time of day is shown in Figure 4.3. This
indicates that the peak accident period is between 17:00 and 18:00.
This corresponds with the evening peak period of travel, for which
traffic is generally higher due to typical commuting patterns. No
accidents occurred during night time hours between 23:00 and 05:00,
which is likely to be due to the low number of vehicular trips during
this time period.

Figure 4.3 Road traffic accidents by time of day

4.3

Accident causality trends
Non-cluster sites

4.3.1

Of the 20 accidents within the study area, seven are considered to
have been individual occurrences and are therefore not part of a larger
accident cluster, as summarised below in Table 4.5.
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Table 4.5 Non-cluster road traffic accidents by year
Year

Number of Accidents

2011

1

2012

1

2013

3

2014

0

2015

2

Total

7

4.3.2

Table 4.6 below demonstrates the spread of accidents at the noncluster sites across the five-year period for which accident data has
been obtained. This demonstrates that two fatal incidents occurred at
non-cluster sites at the following locations:
1. A40 – approximately 350 metres west of the A40 / A478 four-arm
roundabout (Penblewin Roundabout); and
2. A40 – approximately 900 metres west of the A40 / West street
three-arm roundabout west of Whitland.

Table 4.6 Non-cluster road traffic accidents by severity
Severity

Number of Accidents

Fatal

2

Serious

0

Slight

5

Total

7

4.3.3

Table 4.7 gives consideration to the type of accident, and specifies
that the majority of incidents (43%) occurred due to vehicles veering
onto the opposite side of the carriageway.

4.3.4

It is also important to note that both fatal incidents, which are
classified as being at non-cluster locations, are also categorised within
this accident type.

4.3.5

This indicates that issues may exist with the existing road layout,
resulting in drivers veering into opposing traffic, which would benefit
from further investigation. Two of the remaining accidents were
classed as rear-end collisions. This suggests that the condition of the
carriageway may be such that it is difficult to manoeuvre, or
alternatively that forward visibility is limited at certain locations.
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Table 4.7 Non-cluster road traffic accidents by type
Type of Accident

Number of Accidents

Head-on collision (veering into opposing traffic)

3

Rear-end collision

2

Collisions whilst overtaking

1

Not recorded

1

Total

7

Accident clusters
4.3.6

For the purposes of this analysis accident clusters are defined as areas
where more than one accident has occurred within 200 metres of
another over the last five years. The accident clusters account for 13
incidents, or 65% of the total number at the following locations:
1. B4313 Redstone Cross staggered crossroad junction – three
accidents (all slight);
2. A478 south of Penblewin Roundabout – two accidents (all
serious);
3. Penblewin Rest Area access junction – two accidents (all slight);
4. A40 between Penblewin Roundabout and Llanddewi Velfrey – two
accidents (one slight, one serious);
5. A40 staggered crossroad junction east of Llanddewi Velfrey – two
accidents (all slight); and
6. A40 priority junction with unnamed road (approximately 350
metres west of the West Street roundabout near Whitland – two
accidents (one fatal, one slight).

4.3.7

The incidents listed above are classified in Table 4.8 below by type,
demonstrating that four accidents were rear-end collisions, two
involved turning vehicles and two occurred due to loss of control.

4.3.8

The majority of incidents occurred due to drivers being unable to stop
in time, particularly when a vehicle in front was waiting to turn in
order to exit the carriageway. This suggests that there may be an
existing issue relating to skid resistance along the carriageway
resulting in rear-end collisions and also a potential issue with existing
visibility splays at priority junctions along the A40 and for vehicles
approaching behind those waiting to turn from the main A40
carriageway.

4.3.9

It should be noted that the fatal incident which occurred at a cluster
site also occurred due to a vehicle waiting to turn.
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Table 4.8 Road traffic accident clusters by accident type
Type of Accident

Number of Accidents

Rear-end collision

4

Collisions whilst turning

2

Loss of control

2

Failed or misleading signal

1

Failure to give way

1

Collisions whilst overtaking

1

Not recorded

2

Total

4.3.10

13

The 13 clustered accidents involved 29 vehicles in total. These
comprise the following:
1. 22 cars;
2. five light goods vehicles (LGVs); and
3. two motorcycles.

4.3.11

It should be noted that no heavy goods vehicle related incidents were
recorded at accident clusters.

4.3.12

Figure 4.4 below demonstrates the proportional split of vehicle types
involved in the 13 accidents.

Figure 4.4 Road traffic accident clusters by vehicle type
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4.4

Accident rates

4.4.1

Estimates of AADT flows on the A40 were derived by applying a
conversion factor to traffic flows extracted from junction turning
counts along the A40. The conversion factor was calculated based on
the correlation between AADT and 12-hour weekday flows at the
roadside interview site on the A40 west of Llanddewi Velfrey. These
were then used to enable a comparison to be made between the
observed accident rate (per million vehicle-kilometres) and the
average combined link and junction accident rates for the relevant
road type as given in the TAG data book4, which forms part of the
Department for Transport Appraisal Guidance (WebTAG).

4.4.2

The combined link and junction accident rates provided in the TAG
data book are given for the year 2009, and these were adjusted using
the ‘accident rate change coefficients’ given in the same table to
reflect the predicted reduction in accident rates over time, following
the procedure outlined in the TAG data book. The comparison of the
observed accident rates with the WebTAG default accident rates of the
corresponding road type is shown in Table 4.9.

4.4.3

The results show that this section of the A40 generally has a lower
than average accident rate for this type of road.

Table 4.9 Link and junction accident rates (average of years 2011 to 2015)
Location

Observed

WebTAG
default

Redstone Cross to Penblewin Roundabout

0.159

0.203

Penblewin Roundabout to 40mph speed limit west of
Llanddewi Velfrey

0.087

0.203

40mph speed limit through Llanddewi Velfrey

0.035

0.731

End of 40mph speed limit east of Llanddewi Velfrey to
Whitland Bypass

0.111

0.203

4.5

Summary

4.5.1

This section has provided an analysis of the collision causality trends,
and an analysis of 13 cluster sites within the study area. The following
conclusions can be drawn:
1. There were 20 accidents in total over the last five years, of which
three were fatal, four serious and 13 slight;
2. There was a spike in the number of accidents in 2013 (50% of the
total over the last five years);
3. In terms of time of year, the highest number of accidents occurred

4

Transport Analysis Guidance data book, Department for Transport, March 2017
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in the winter months (January to March), when daylight hours are
short and adverse weather conditions tend to be a contributory
factor more frequently;
4. In terms of time of day, the highest number of accidents occurred
during the evening peak period (16:00-18:00), which accounted for
33% of the total;
5. At non-cluster sites head-on collisions, where vehicles veered into
opposing traffic, were the most common accident cause (43%),
whereas at cluster sites rear-end collisions and various causes
related to traffic turning at junctions were the most common causes
(31% each); and
6. Accident rates along the A40 are lower than the average default
accident rate for the type of road.
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5

Conclusions

5.1.1

The following conclusions can be drawn based on an analysis of
traffic and accident data for the A40 corridor around Llanddewi
Velfrey:
1. Average traffic growth between 1999 and 2016 was less than 1%
per annum;
2. The AADT on the A40 in the vicinity of the weighbridge west of
Llanddewi Velfrey was 11,241 in 2017;
3. The average proportion of heavy goods vehicles is 8%;
4. The morning peak hour in typical weekday traffic conditions is
08:00 to 09:00, whilst the evening peak hour is 17:00 to 18:00;
5. There is a slight tidality of traffic flows, with westbound volumes
highest during the morning peak and eastbound volumes highest
during the evening peak;
6. Traffic volumes are similar on a typical Monday to Thursday, but
they are 17% higher on Fridays, whilst volumes on Saturdays are
11% lower and on Sundays are 17% lower than the weekly
average;
7. There is significant variation in traffic volumes throughout the
year, with the highest month, August, 26% higher and the lowest
month, January, 20% lower than the AADT;
6. There are no significant operational issues on this stretch of A40;
7. The section between Penblewin and Llanddewi Velfrey
experiences the highest traffic flows, but it is the section through
Llanddewi Velfrey, which shows the highest stress factor of 0.56
due to the narrower carriageway through the village;
8. The Penblewin Roundabout operates well within its theoretical
capacity;
9. Journey times during daytime hours are on average up to 17%
higher than during the off-peak, which is likely to be linked to lack
of overtaking opportunities;
8. There is no significant seasonal variation in journey times,
indicating that even during the busier months there is spare
capacity in the road network;
9. There were 20 accidents in total over the last five years, of which
three were fatal, four serious and 13 slight;
10. There was a spike in the number of accidents in 2013 (50% of the
total over the last five years);
11. In terms of time of year, the highest number of accidents occurred
in the winter months (January to March), when daylight hours are
short and adverse weather conditions tend to be a contributory
factor more frequently;
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12. In terms of time of day, the highest number of accidents occurred
during the evening peak period (16:00 to 18:00), which accounted
for 33% of the total;
13. At non-cluster sites head-on collisions, where vehicles veered into
opposing traffic, were the most common accident cause (43%),
whereas at cluster sites rear-end collisions and various causes
related to traffic turning at junctions were the most common causes
(31% each); and
14. Accident rates along the A40 are lower than the average default
accident rate for the type of road.
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