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1 Introduction

Mott MacDonald was commissioned in January 2020 by Bridgend County Borough Council to
develop a series of technical notes to help determine the traffic impact of committed developments
and the proposed Candidate Sites on the highway network as part of evidence base supporting the
Local Plan development process. These technical notes will report on the modelling tests used to
determine the developing impact of traffic at key junctions on the Bridgend highway network.
These key junctions will be modelled using Junctions9 and LINSIG, as appropriate. The
Roundabouts and Priority Junctions will be modelled using Junctions9 software and the signal
controlled junctions will be modelled using LINSIG software.

The series of junction modelling tests will be carried out using a 2020 count database from October
2020.

Each Technical Note will detail the work that has been completed, draw conclusions and make
recommendations for further analysis and support to inform the development of the Replacement
Bridgend Local Development Plan.

2 Location

Bridgend County Borough Council (BCBC), with a population of approximately 147,000, is a
coastal unitary authority area in South Wales. It is bounded by the Bristol Channel to the South and
three unitary authority areas; to the north and west is Neath Port Talbot, to the north and east is
Rhondda Cynon Taff and to the east is The Vale of Glamorgan.

The M4 motorway, which is the responsibility of the Welsh Government as the highway authority
for all Welsh trunk roads, runs through the County Borough on an east/west axis and divides the
unitary authority area in two. Access to and from the motorway can be made at Junctions 35
Pencoed, 36 Sarn and 37 Pyle, as shown in Figurel.

This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only.
It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other
purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it.
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FIGURE 1: Bridgend Area
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3 Data Collection

Mott MacDonald completed a review of existing traffic data and determined that a comprehensive
data collection programme needed to be developed to enable the assessment of all the key
junctions on the Bridgend road network.

A number of historic Transport Assessments have been used to provide traffic data for the
Motorway Junctions to help inform a high level review of their operation and the impact of traffic
using Junctions 35, 36 and 37 to access the local Bridgend Highway Network.

e M4 Junction 36 Improvements Stage 4 Report: Analysis of the Efficiency, Capacity
and Congestion Issues of the Existing Junction (Draft - August 2015 Ref CS/069510)
from Capita Consulting

e Junction 36 of the M4 VISSIM Modelling (October 2017 Ref Project CS/069510) from
Redstart
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e Junction 36 WelTAG - Stage 1 Final Report (October 2018 Ref CS/095423/2/P02) from
Redstart.

e Junction 36 and 37 from Land Adjacent to A48, Pyle, Bridgend (October 2020 Ref 18-
00592/TA/01) from Corun Associates Ltd.

e Junction 35, 36 and 37 from the South East Wales Traffic Model output files (Base year
2015 plus Future Years 2026 and 2036).

This programme of surveys was initially commissioned in March 2020. However, due to the full
COVID19 lockdown in place in Wales at that time these were rescheduled for October 2020, the
next available neutral month without a full lockdown covering Wales. A number of local lockdowns
were in place during the October survey period, but it was agreed that a COVID uplift would be
applied to the count data collected to provide a base data set that would be similar to the pre-
COVID norm.

The traffic data collected included 26 junction counts and 2 automatic traffic counts. All surveys
were completed on a neutral day in October 2020 before the school holiday half term break
(Thursday 15" October 2020). The automatic traffic count data covered a full week which straddled
the junction count days, to enable validation of the junction counts as typical days. All data was
collected for the full twelve-hour period between 07:00 and 19:00 and the vehicles were classified
in accordance with DMRB classifications for vehicle types:

Pedal Cycles
Motorcycles
Cars/Taxis
LGV

oGv1
OGV2

PSV

The survey company completing the data collection confirmed there were no unusual occurrences
during the October survey period which would have affected the traffic flow patterns. However,
there is evidence that the traffic flows were slightly lower due to the local lockdowns, where vehicle
drivers were encouraged not to travel, unless it was necessary to do so for work or health related
purposes, in some areas in Wales.

The two automatic traffic count locations are detailed below and their locations are show in
Appendix A.

Park Street; between Cae Dre St and Glan Y Parc (Survey Location A).
Cowbridge Road; between The Crown and the pedestrian crossing (Survey Location B).

The junction counts surveyed are detailed in Table 1 and are also shown in Appendix A. These
include a number of junctions that were counted primarily for a separate air quality assessment
exercise.

The 12 hour traffic data collected is referenced in Appendix B.
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Table 1: Survey Locations

1 A4229 Pyle Rd/A4106 Newton Nottage Rd/A4106/Fulmar Rd Roundabout

2 A48/A4106 Bridgend Road roundabout Roundabout

3 A48/A473 roundabout Roundabout

4 A48 Bypass Road/ B4265 Ewenny Road roundabout Roundabout

5 A473/A48 Roundabout Roundabout

6 A473 Waterton Road / Brocastle Avenue/ A473 Waterton Road/ Roundabout
B4181 Coychurch Road

7 A4061/Heol Stradling/W Plas Rd roundabout Roundabout

8 A4061 Rotary International Signalised gyratory
Way/B4181 Tremains Road/Boulevard De Villenave/Coity Road

9 A4061/A473/Tondu Road roundabout Roundabout

10 | A473 Tondu Road/Angel Street/Park Street Signalised junction

11 | A473/Glan-Y-Parc Priority junction

12 | St Leonards Road/A473 Priority junction

13 | Heol-Y-Nant/A473 Park Street Priority junction

14 | A4061/McArthur Glen Roundabout

15 | A4061/Litchard Hill/Heol Y Groes Roundabout

16 | A473/B4622/Bright Hill Priority junction

17 | A483 Cowbridge Road/B4265 Ewenny Road/ Priority junction
A473 Langenau Strasse/Nolton Street

18 | A48 Bypass Road/B4622 Roundabout

19 | A48 Crack Hill/Brocastle Manor Roundabout

20 | A48 Crack Hill/B4524 Corntown Road Priority junction

21 | A4229/A48/Pyle Road Roundabout

22 | A4063 Maesteg Road/A4065 Bryn Road/Bridgend Road Signalised junction

23 | A4063/Park Road Roundabout

24 | A4061/Heol Canola Priority junction

25 | A4093/A4061/Heol Pant-Yr-Arwel Priority junction

26 | Penybont Road/Hendre Road/Coychurch Road/Heol-Y-Groes Priority junction

4

Impact of COVID 19 on 2020 traffic flows

Traffic flows in Wales dropped significantly in April 2020, following the start of the full lockdown, to
levels close to 30% of the 2019 levels. However, by August 2020 when there were no national

lockdown restrictions in place across the UK traffic flow volumes had bounced back close to their
2019 levels.

In October 2020 the traffic flows in Wales were around 70-80% of the 2019 levels as shown in
Figure 2.
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FIGURE 2: M4 Traffic Flows
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Data from the Department of Transport Provisional Traffic Estimates for Great Britain (October
2019 — September 2020), published on 3 December 2020 has been reviewed to develop a robust
COVID uplifting factor because the data is based on traffic data continuously collected from
approximately 300 automatic traffic counters across the entire UK highway network.

This provides the following headlines for traffic comparisons for the years ending September 2019
and September 2020.

All motorway traffic decreased by 18.9%.

Car traffic decreased by 20.9%.

Van and lorry traffic decreased by 11.4% and 10.0%, respectively.

Traffic decreased across all main road types. Motorways, A roads and minor roads by
24.9%, 18.7% and 15.9%, respectively.

The COVID uplift has been calculated from this data set using Table TRA2501a Road Traffic
Vehicle miles for all motor vehicles for Quarter 3, as this is the latest published data.

Quarter 3 2019 355.9
Quarter 3 2020 288.7
COVID Uplift factor  1.23
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Welsh Government and Department for Transport Automatic traffic count data sources were
searched to see if any data was available to provide a robust October 2019 to October 2020
COVID uplift factor. No suitable sites were available for the Bridgend area. A site north of
Pontypridd provided possible factors of 1.25 for the AM and 1.32 for the PM peak, but this is over
30 km away from the nearest BCBC boundary via the Strategic Trunk Road Network.

Traffic data repositories from a number of traffic data collection companies were also interrogated,
but could not provide any suitable data to determine a reliable factor to be used for the COVID
uplift. In addition, Transport Assessments for the LDP Candidate Sites and recent Major Planning
Applications within BCBC were reviewed to see if any relevant count data had been submitted, but
none was found.

Therefore, all the traffic data collected in October 2020 has been uplifted by a factor of 1.23 to
ensure the junction modelling carried out is robust as this factor is based on traffic data
continuously collected from approximately 300 automatic traffic counters across the entire UK
highway network.

5 Collision Data

Collision data has been extracted from the CrashMap database for the 10 year period 2010 to
2019. This database provides a summary of the STATS19 data collected and recorded by South
Wales Police for all the highways in South Wales.

Figure 3 shows the heat map of collisions along the motorway and highlights the concentration of
collisions at all three of the motorway Junctions, with Junction 36 having the worst collision record.
It also highlights the main cluster of collisions within Bridgend town centre and the other collision
clusters which are concentrated in the main residential areas, such as Pencoed and Maesteg.
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Figure 3: Collison Heat Map 2010-2019
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6 Technical Note Development

A series of technical notes will be developed in order to help inform the development of the
Replacement Bridgend Local Development Plan, these will follow the following work package (WP)
structure as detailed in the initial project brief.

Technical Note 1 covers data availability, the survey requirements, the data collection
information and the calculation of the COVID Uplift for the Base Year model calibration.
Technical Note 2 will cover the proposed improvements to the Motorway Junctions (35, 36, 37
and 34a).

Technical Note 3 will cover WP1 It will identify the base position and determine if the existing
strategic transport network does operate effectively at present (2019-2020). It will identify
deficiencies in the highway network, public transport service provision and associated
infrastructure, frequency and capacity of rail services and availability of active travel provision.
Specific locations, particularly key junctions where the transport network is overcapacity will
also be identified.
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Technical Note 4 will cover WP2 and assess the likely impact of the traffic generated as a
result of developments under construction on the existing strategic transport network, taking
account of the build out position of these developments. It will also cover WP3 and will assess
the likely impact of the traffic generated on existing strategic transport network as a result of
committed development yet to commence construction and the LDP candidate sites, the
Sustainable Growth Areas and the Regeneration Growth Areas. This assessment will identify
the likely main areas of impact on the network.

Technical Note 5 will continue the development of WP3 and review the potential assessment
of the impact that seasonal variation has on the A48, A4106, and A4229 corridors that serve
Porthcawl. It is anticipated that the development proposals aimed at regenerating Porthcawl
will exacerbate the traffic congestion these corridors experience during the summer months.
Technical Note 6 will cover WP4 and will undertake a review of neighbouring local authority
development proposals and assess the likely impact on the strategic transport network within
BCBC.

Technical Note 7 will cover WP5 and develop a range of possible solutions to facilitate all
proposed development so that the transport network in BCBC is no worse than the base
position (2019-2020) - the nil detriment scenario. The solutions will aim to enhance sustainable
connectivity throughout the strategic transport network and to achieve modal shift away from
the private car and towards public transport and active travel. Such proposals may include
measures to increase park and ride capacity, provision of new public transport options,
improved signposting to enable smarter travel choices, bus priority measures, development of
the active travel network, improvement of the existing highways and the provision of enhanced
junction capacity. These need not necessarily be limited to physical alterations to the transport
network, but could include other measures such as improved enforcement of parking
contraventions.

Technical Note 8 will cover WP6 and will undertake the development of a series of scenarios
to test the level of proposed development that can be accommodated by the existing strategic
transport network before improvements are required to bring their operation back to the base
year position. This will also determine whether the provision of additional, or improved public
transport services, or active travel improvements will be able to support the accommodation of
the additional journeys generated by these additional proposed developments.

Technical Note 9 will cover WP7 and identify possible options for developer contributions and
a mechanism for assessing a charging regime to enable the apportionment of costs for any
required highway improvements to the responsible development.

7 Conclusion

Technical Note 1 has summarised the available traffic data for the Bridgend County Borough
Council area and identified the gaps in available data. This technical note has also identified the
need for a comprehensive survey programme, which was completed in October 2020 and has

established a robust factor to uplift these flows which were surveyed during a period of 2020 when

various local lockdowns were in place as a result of the COVID19 pandemic.

Technical Note 1 also provides the details of the series of technical notes that will be completed to

help enhance the evidence base in support of the BCBC Local Development Plan.
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A. Appendix A — Survey Location Plan
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B. Appendix B — Survey Data

TRACSIS junction data for Thursday 15" October 2020 was supplied in excel format
4739-LON Bridgend TC'’s Site A1-A8

4739-LON Bridgend TC’s Site B9-B13

4739-LON Bridgend TC'’s Site A14-A20

4739-LON Bridgend TC'’s Site A21-A26

10



M

orr M Bridgend Replacement Local

MACDONALD Development Plan
Technical Note Series

Project: Bridgend Replacement LDP

Our reference: 100415574 — TN 002 Your reference:

Prepared by: Claudia Currie Date: May 2021

Approved by: Claudia Currie Checked by: Margaret Henderson

Subject: Strategic Trunk Road Junctions.

1 Introduction

Mott MacDonald were commission in January 2020 by Bridgend County Borough Council (BCBC)
to develop a series of technical notes to help inform the supporting evidence for the Replacement
Local Development Plan.

Each technical note details the work that has been completed, draws conclusions and makes
recommendations for further analysis in order to inform the development of the Replacement
Bridgend Local Development Plan.

2 Current Position

The Welsh Government (WG) is the highway authority that is responsible for the motorway and
trunk roads in Wales. The M4 motorway is a three lane highway that runs east and westbound
across the middle of the BCBC unitary authority area.

The M4 motorway can currently be used to access areas within the BCBC area at three locations
as shown in Figure 1. These three accesses are at:-

Pencoed (Junction 35) which is partially signal controlled roundabout,

Sarn (Junction 36) which is a signal controlled dumbbell gyratory, and

Pyle (Junction 37) which is a roundabout.

The Welsh Government has commissioned a number of WelTAG studies into the operation of the
M4 in South Wales in order to address a number of long-term reported issues, including air quality,
road safety and congestion.

This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only.
It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other
purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it.
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FIGURE 1: Bridgend Area
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3 M4 Junction 35 to Junction 36 Baseline

Traffic data from the Department of Transport Site 50505 situated between Junctions 35 and 36
and site 20502 between Junctions 36 and 37 show that the Annual Average Daily Traffic flow
(AADT) was approximately 75,000 to 77,000 vehicles per day in 2019. Figure 2, overleaf, shows
that there has a fairly steady increase in traffic volumes on both sections of the M4 with an
increase of approximately 56% increase over the last 20 years.

Table 1, overleaf, shows the percentage of Heavy Good Vehicle (HGV) within the AADT from sites
50505 and 20502 has steadily declined from 11% in the year 2000 to 7% in 2019.
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Figure 2:Historic AADT flows
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Table 1 Traffic Flow and HGV Data between Junction 35/36 and 36/37
Traffic Flow and HGV Data between = Traffic Flow and HGV Data between

Junction 35/36 Junction 36/37
Year AADT HGV (%) AADT HGV (%)
2019 73815 8 76556 7
2018 72846 8 75643 7
2017 72285 8 75688 7
2016 70578 8 74635 7
2015 70792 8 70652 8
2014 69251 7 69388 7
2013 67815 8 62194 8
2012 66486 8 62613 8
2011 61247 8 63561 7
2010 65720 9 62182 9
2009 67301 8 64790 8
2008 67790 9 65070 8
2007 70748 9 71411 9
2006 67396 9 64939 9
2005 61962 9 62582 9
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2004 63808 10 64521 9
2003 59087 7 57289 9
2002 60538 10 57605 9
2001 55178 11 53446 9
2000 53568 11 49113 11

Source: Mott MacDonald and DfT sites 50505/20502

Collision data has been extracted from the CrashMap database for the 10 year period 2010 to
2019, the latest available published data (next scheduled publication updated is September 2021).
This database provides a summary of the STATS19 data collected and recorded by South Wales
Police for all the highways in South Wales.

Table 2 highlights the number of collisions at each of the Bridgend M4 junctions and highlights that
the greatest concentration of collisions is at Junction 36.

Table 2 Total Junction Collison Numbers by Severity (2010-2019)

Junction Number Collison Severity Number

Junction 35 Fatal 0
Serious 3

Slight 22

Junction 36 Fatal 0
Serious 4

Slight 46

Junction 37 Fatal 0
Serious 5

Slight 22

Source:Mott Mac Donald and CrashMap

Figure 3, overleaf, shows the heat map of collisions along the motorway and highlights the
concentration of collisions at all three of the Motorway Junctions, with Junction 36 having the worst
collision record.

On the mainline of the M4 between Junctions 35 and 37, including the interchanges themselves,
there have been 256 collisions in the last 10 years of which 6 have been fatal (2%), but the
majority (85%) have been classified as slight and the remaining 13% have been classified as
serious. An analysis by month shows that the majority of the collisions occur in the winter months
from December to February. Figure 4, overleaf, shows the location of all 256 collisions.
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4 WelTAG Stage 1 and Stage 2

The Welsh Government has commissioned a number of WelTAG studies of the M4 between
Junctions 35 Pencoed and Junction 49 Pont Abraham.

The report highlights that flows will increase between Junction 35 and 36 and that the section of
the M4 between Junctions 36 and 37 has a particularly poor collision record. This has also been
demonstrated from the collision data presented in Section 3 above.

The interventions identified for the Bridgend area to be taken forward to WelTAG Stage 2 are:-
ERS1 Junction 36-38 Improvements Package. This should be investigated further as a
separate study but focuses on traffic speeds and accidents. The reports identifies this as
short to medium term. A package of measures will be identified to address high vehicle
speeds.

ESR4 Junction Improvements for Junctions 36, 48 and 49. The report identifies this as
short to medium term efficiency enhancements

A number of complementary options have also been identified in the report which would provide an
alternative to travel using the M4.

ALT1 Consideration of rapid transit from Porthcawl to Bridgend Junction 36-38
Improvements Package. This should be investigated further as a separate study but
focuses on traffic speeds and accidents. The report identifies this as a long term proposal
for the strategic bus corridor.

The Welsh Government, through their Trunk Road Agent SWTRA, commissioned Aecom in 2020
to carry out the WelTAG Stage 2 study for the sub area of the M4 between J35 and J38. This study
is due to report in mid 2021.

It has been confirmed that currently there are no proposed highway improvements being
investigated for junctions 35 and 37.

Highway improvements are still being considered at Junction 36, but no design options have been
developed that would enable further uncommitted developments to be located close to this
junction.

WG do not currently have any detailed highway improvement proposals for Junction 36 that are in
the public domain.

5 Review of Previous Assessments of Junctions 36

A number of historic reports commissioned by BCBC for the M4 J36 have been reviewed which all
conclude that the current operation of the dumbbell roundabouts do not operate well and that on
occasion queues are observed on the approach roads from the BCBC highway network. A
summary of their conclusions is given below.
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The M4 Junction 36 Improvements Stage 4 Report: Analysis of the Efficiency, Capacity and
Congestion Issues of the Existing Junction DRAFT published in August 2015 by Capita
Property was commissioned by BCBC to assess the capacity and operation of the existing junction
layout at M4 Junction 36. Since that time no significant highway changes have occurred and as
detailed above the junction is still under investigation by WG as part of their 2021 WelTAG Stage 2
study.

The 2015 study, which built on the October 2014 M4 Junction 36 Improvements Existing
Layout Assessment, noted that weekday and weekend congestion occurred on occasion, which
inevitably impacts on journey time reliability particularly for bus services. It also identified that the
current, unchanged, layout does not provide priority or adequate facilities for pedestrians and
cyclists. However, the collision data for a 5 year period (January 2010 to September 2014)
identified very few incidents involving vulnerable road users, but this may be due to active travel
users being deterred from the area.

The M4 J36 northern and southern roundabouts are controlled by traffic signals under
Microprocessor Optimisation Vehicle Actuation (MOVA). The two roundabouts operate
independently to each other with links between to provide co-ordination as and when required. The
nearby Pen Y Cae Roundabout operates as a standard priority controlled roundabout. In 2015
faults were identified in both M4 signal controllers linked to a number of the detection loops. The
signals are set to ensure that priority is given to the westbound M4 off slip, but on occasions the
volume of traffic circulating around the northern and southern roundabouts does impact on the
movement of traffic from some of the approach arms from the BCBC highway network. The
eastbound offslip is unsignalised and delays can be long in the PM peak. The Sarn Park services
acts as an informal release valve for traffic bound for Bridgend/McArthur Glen, as it is quicker to
take a detour and arrive at the junction via the signalised A4063 northern arm. The annual average
collision rate for the M4 J36 roundabouts is lower than would be expected for an interchange
layout of this type.

The report concluded that “Overall delays to vehicles at the northern and southern roundabouts
were observed to be short due in no small part to the very efficient operation of the traffic signals.
However, when traffic volume increases, particularly during the peak periods, queues do form at
certain locations which cannot be contained within the short lengths of carriageway before the
previous stop or give way line and do impact upon other areas of the junction and all forms of
traffic including buses.” It also highlighted additional problems with vehicles parking on the A4061
Bryncethin approach to the northern roundabout blocking the footway for pedestrians and people
walking in the verges due to lack of pedestrian infrastructure.

A report published by Redstart in October 2017Junction 36 of the M4 VISSIM Modelling
undertook a series of investigations into the existing operation of the junction to assess if any
potential highway improvements would improve the network capacity and journey times. From the
options tested a revised signal controlled junction was proposed with additional carriageway
realignment as shown in Figure 5 below. The report predicted that the expected 2030 flows
through the junction could be accommodated with the proposed improvement. However, this
configuration has not yet been finalised or secured a source of funding.
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Figure 5: Redstart Proposed M4 J36 signal controlled improvement.
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Source: Redstart Junction 36 of the M4 VISSIM Modelling(October 2017)

A further WelTAG Stage 1 report has also been published by Redstart in October 2018 Junction
36 WelTAG - Stage 1 Final Report which concludes that the M4 J36 currently still experiences
significant queuing of traffic on all approaches to the junction at peak periods, leading to delays to
buses and general traffic. It also confirms that the current layout does not encourage safe Active
Travel journeys and that “congestion at the junction is starting to constrain the ability to meet
existing development commitments and will into the future pose a barrier to proposed development
opportunities surrounding the junction being taken forward. There is also a wider economic impact
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with congestion at the junction hampering the regeneration and access for the communities of the
Ogmore, Llynfi and Garw valleys which are all served by Junction 36.”

The Stage 1 WelTAG has appraised a long list of options and has concluded that a major
intervention is needed at Junction 36 and that this needs to be progressed though the WelTAG
Stage 2 process to determine which of the following short listed solutions will be identified as the
preferred option, together with a Do Minimum (F17) option for baseline assessment against the
recommended options below.

¢ FO1 Dedicated slip / relief lanes — A possible short term measure that may provide some capacity
benefit in some locations if only for a limited time period.

¢ FO9 Larger roundabout — This option may allow the future capacity required. However, it would
require use of development or common land. It may not be possible to split north-south or east-
west traffic as part of the design and is likely to be an expensive measure.

¢ F14 Signalised two-bridge hamburger — This option is confined within the existing development
boundary of the junction and works for the next 10 years of growth. This option could be
implemented as a first phase to option F09 if designed and constructed in the relevant manner.

¢ F11 Improvements to Heol Spencer — Although this option would need to be considered in
conjunction with undertaking either FO1, FO9 or F14 as a package.

Any of these options should be supplemented in a package with a combination of the following
elements in order to provide the optimum solution for addressing all problems identified at Junction
36.

e F12 Active Travel measures — Any Active Travel measures undertaken at Junction 36 should be
safe focusing on pedestrian and cyclist safety.

e FO2 — Measures to reduce the need to travel through the junction, including implementing travel
plans, encouraging flexible working, investigating the use of Smart technology to manage network
flow and consideration to the possible siting of a Park & Ride north of Junction 36;

¢ FO4 — Elements of this option should be included in any final option so that consideration is given
to provision of improved passenger transport (however, provision of dedicated lanes north / south
is seen as less favourable).

It could be possible to apply a phased approach to implementation of options, for example, if
Option F14 was taken forward and if designed/constructed with future expansion in mind, then
option FO9 could be constructed to provide future capacity (likely to be needed in the next 10
years). With option FO9 being more expensive to implement, F14 could provide the first stage to
improvement.
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6 Major Developments impacting the M4 junctions

No candidate site has currently identified a capacity concern at Junction 35 or Junction 37 and no
candidate site has been required to assess Junction 36 due to the industry accepted 5% threshold
impact not having being met.

However, there is a significant development within the Rhondda Cynon Taff County Borough
Council (RCTCBC) area, known as Llanilid, that has been considered for many years. As part of
this development it was proposed in the late 1990’s that a new M4 motorway junction (34a) would
be constructed between Junction 34 and Junction 35. WG have previously given approval in
principle to a junction design at this location. However, the current promotors of the RCTCBC site
are not considering the construction of a new M4 junction as they are proposing to co-locate
residential and employment areas such that the need to travel will be contained within the
development area. In addition, the promoters consultants are investigating options where active
travel modes will have enhanced facilities, financed through developer contributions. This will
support modal shift away from motorised vehicle movements to/from the development and away
from the M4.

There are currently no recent detailed development proposals in the public domain for the full
RCTCBC development at Llanilid. However, RCTCBC have provide an update in April 2021:-

There is a current extant outline consent (Planning Application 10/0845) for up to 1850 new
houses, together with a new primary school and village centre at Llanilid (this includes land to the
north and the south of the A473). Reserved matters for Phase 1 of this development proposal have
were approved for 216 houses in April 2019, and construction is currently underway.

Reserved matters for additional parcels within this site have also been submitted and are yet to be
determined for the following phased developments:

Phase 2 - 19/1081

Phases 3 and 4 — 19/1082
Phases 5/6/7/8 — 19/1200
New primary school — 19/1258
Village centre — 19/1299

Evidence from other sites within RCT, and across South Wales, suggests an annual delivery of
between 100 and 150 units per year is possible. At Llanilid there are currently two constructors
sharing development of the site and it is reasonable to assume it could be nearer the 150 buildout
rate. Therefore in the order of 2,000 (+/- 300) units could be completed by 2033 at Llanilid and
Llanharan. However, if these developers are also committed to sites elsewhere in north Cardiff and
Bridgend this would influence the potential build rates and a figure of nearer 100 units per year
may be more realistic for Llanilid and Llanharan, which would mean the overall figure could reduce
towards 1000 within the plan period.

Given the developers’ aspirations for the Llanilid and Llanharen sites, it is anticipated that the direct
impact on the BCBC highway network of this generated development traffic could be limited to a
certain extent. Especially, as WG has also recently published their ‘New Path:Transport Strategy
for 2021:LIwybr Newydd’ which supports their 2020 published target of achieving 30% remote
working, which could include an element of home working. This impact will be subject to continual
monitoring via future transport assessments as the wider Llanilid land parcels are brought forward
through the planning system.
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7 Conclusion

Technical Note 2 has summarised the available traffic data, highway proposals and development
opportunities impacting on the M4 between Junctions 34, 35, 36,37 and 38.

8 Recommendation

Due to the lack of clarity over what, if any, future highway improvements are proposed at Junction
36 by WG it is recommended that no further expansion of development is proposed close to this
M4 motorway junction during the proposed BCBC LDP plan period.

In addition, it is recommended that a statement of common ground is entered into between WG
and BCBC to ensure a jointly agreed position can be reached on the likely highway intervention
level, and the phasing of any improvments, at Junction 36 as it is a key gateway junction giving
access to and through BCBC.

It should be noted that any proposed highway improvement would need to follow due process and
that due to the required statutory processes that would need to be carried out it will be necessary
in this statement of common ground to establish the earliest timescale that any highway
intervention could be completed and be fully open to traffic. The timescales for the delivery of this
intervention will be dependent on the size of the proposed highway improvement which is unlikely
to be in the public domain prior to the conclusion of the examination in public for the Bridgend
County Borough Council Local Development Plan.

An example of a Statement of Common Ground is included in Appendix A
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A  Statement of Common Ground Example
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1.7

Introduction

This is a joint statement produced by Welsh Government and Wrexham
County Borough Council to address deliverability of the Local Development
Plan (LDP) allocations with respect to impact on the A483 Trunk Road
Junctions 3 to 6. The Welsh Government is responsible for trunk roads in
Wales.

The Council is legally required to prepare a LDP under the Planning and
Compulsory Purchase Act 2004, Part 6. The LDP must be determined
‘sound’ by the examination Inspector in order to be adopted (section 64 of the
2004 Act). One of the tests of soundness is ‘will the plan deliver?’* The
Council must be able to demonstrate that the LDP is deliverable with no
significant impediment to its implementation. This includes demonstrating that
highways infrastructure provision is, or can be, in place to deliver the planned
levels of growth within the LDP period.

Welsh Government is committed to delivering an integrated transport system
in North Wales that connects people, communities and businesses to jobs,
facilities and services and maximises economic opportunities of connectivity.
Welsh Government and Wrexham County Borough Council are concerned by
the current and future predicted levels of road based congestion at points on
the A483/A5 corridor and its impact on the local environment..

The Welsh Government is developing a scheme for improvements to the
A483 Junctions 3 to 6 to address these concerns and that will also support the
economic growth aspirations for Wrexham and the wider North Wales and
cross-border region?.

Specifically the full release of Key Strategic Site 1 (Lower Berse Farm) and
the Western Gateway Employment site (protected by policy EM1, site 9)
require additional capacity at junction 4 of the A4833. See section 3 below.

The purpose of this paper is to establish common ground between the two
key stakeholders WCBC and Welsh Government, who ultimately will be
responsible for addressing the existing and forecast highway capacity issues
on the strategic road network.

! Local Development Plan Manual Edition 2 August 2015 paragraph 8.2.1.2
https://gweddill.gov.wales/docs/desh/publications/151007local-development-plan-manual-edition-2-en.pdf

? North Wales Economic Ambition Board: A Growth Deal for North Wales. Page 19
https://northwaleseab.co.uk/sites/nweabl/files/documents/growth _plan _doc 5 final.8.feb .2018english

.Cleaned.pdf
® Infrastructure Delivery Plan EBIO1 https://wrexham-consult.objective.co.uk/portal/ldp_ebsd
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https://northwaleseab.co.uk/sites/nweab/files/documents/growth_plan_doc_5_final.8.feb_.2018english.cleaned.pdf
https://wrexham-consult.objective.co.uk/portal/ldp_ebsd

2.0

2.1

2.2

2.3

2.4

2.5

Background

The A483/A5 forms part of the trunk road network in Wales, managed by the
North and Mid Wales Trunk Road Agent (NMWTRA) on behalf of Welsh
Government. The A483/A5 provides one of the connecting routes between
North and South Wales, as well as providing access into North Wales from
the Midlands. It also has an important role for trips within England, connecting
Hereford/Shrewsbury to Chester. The A483/A5 corridor between Chirk and
Rossett is shown in Figure 1 and the junctions from the A483 into Wrexham
are in Figure 2.

Welsh Government and Wrexham CBC recognise the potential impact of
congestion on the A483/A5 corridor on growth aspirations for Wrexham and
the wider North Wales and cross-border region.

A483 Wrexham Bypass — Junction 3 to 6 is a pinch point scheme included in
the Welsh Government’s National Transport Finance Plan and the Moving
North Wales Forward document.

The National Transport Finance Plan (NTFP) was published in July 2015. It
sets out in more detail how Welsh Government propose to deliver the
outcomes set out in the Wales Transport Strategy from 2015 and beyond. The
Plan includes all transport interventions financed by the Welsh Government.
Welsh Government has committed to publishing annual updates. The 2018
update was published in May 2019 and provides information on progress
since 2017 and a revised programme for the next two years and beyond. The
2018 update includes a commitment to major infrastructure improvements to
upgrade A483 Junctions 3-6 and for improvements to A483/A5 south of
Wrexham to the English border. Delivery schedules in the NTFP reflect the
current assumptions about the delivery profile of each scheme and these may
be subject to change, recognising the statutory processes that must be
completed and the need to be responsive to changing circumstances.
Schemes yet to be developed will be taken forward subject to a robust
business case analysis demonstrating value for money and future discussions
on budget settlements.

Moving North Wales Forward sets out the Welsh Government’s vision for
transport in North Wales and the North East Wales Metro and seeks to create
a reliable and efficient transport network across the region and across the
Wales-England border, connecting people and businesses to jobs and
services. The A483 Junction 3 to 6 scheme is a key measure within this vision
and will form an important part of plans to support the success of North Wales
in the future.



2.6 A number of studies have been produced by Wrexham CBC and Welsh
Government that assess the traffic issues on the A483 and identify a range of
potential options to address them

2.7 Wrexham CBC commissioned EBT01 Wrexham Strategic Road Network
Capacity and Improvement Study (March 2016). Wrexham CBC in partnership
with Welsh Government also commissioned two further studies - a Stage 1
WelTAG study on the A483/A5 corridor between Gledrid Roundabout (Chirk)
and Rossett Interchange, and a capacity study for J4 (A525 Ruthin Road) and
J5 (A541 Mold Road) of the A483.

2.8 WelTAG is the Welsh Government’s guidance on best practice for the
development, appraisal and evaluation of proposed transport interventions in
Wales. It has been developed to ensure that public funds are invested in a
way that ensures they maximise contribution to the well-being of Wales, as set
out in the Well-being of Future Generations (Wales) Act 20154. The WelTAG
process comprises five stages which are intended to cover the lifecycle of a
proposed transport intervention, from conception to post-implementation
evaluation. The WelTAG process provides decision-makers with information
required to make decisions.

2.9 The Stage | WelTAG study (strategic outline case) identified a range of
options to address the issues identified on the A483/A5 corridor.

2.10 Welsh Government and NMWTRA have subsequently commissioned Mott
MacDonald and their partners Richards, Morehead & Laing to undertake a
WelTAG Stage 2 study (outline business case) of A483 J3-6 to assess the
options identified for this section of the corridor in more detail with the aim of
identifying a preferred solution. This study is currently ongoing.

2.11 Local and regional growth aspirations rely in part on the A483 and its junctions
being able to accommodate additional demand. Traffic flows on the A483/A5
corridor already exceed design standards, with specific highway capacity
issues at A483 Junction 4 and to a lesser extent Junction 5 & 6. For Wrexham
CBC, the A483/A5 transport corridor is critical to the emerging LDP 2013-
2028 and the need to accommodate 7,750 new homes over the next 10 years,
along with growth in employment land.

2. 12 Junctions 4, 5 and 6 are especially important to Wrexham and the wider
region as these are the key routes into the town to access employment,
Wrexham Maelor Hospital, retail, education (University and 6" Form) and
other cultural attractions in the town. In particular, the capacity of Junction 4 is
a constraint to additional housing and employment growth at Key Strategic
Site 1 Lower Berse Farm and Western Gateway Business Park.

* https://gweddill.gov.wales/topics/people-and-communities/people/future-generations-act/?lang=en
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Figure 1: A483/A5 Corridor
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Figure 2: A483 Junctions into Wrexham
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

Deposit Wrexham Local Development Plan 2013-2028

The Local Development Plan contains a number of policies directly related to
delivering upgrades to the strategic road network and specifically junctions 4
& 5. There are also developments which are directly tied to these upgrades.
This section outlines the relevant policies.

The economic ambition of the LDP both in relation to the number of new
homes and job creation is reflective of the Wales Spatial Plan ®aspirations for
the area and recognises the economic importance of cross border linkages.
The focus for growth and investment in housing, jobs, transport infrastructure,
education, retail, leisure and services in Wrexham Town, Wrexham Town
Centre, including the Masterplan Area and Wrexham Industrial Estate also
strengthens Wrexham'’s position as a Key settlement of National Importance,
a Key regeneration area and Key Business Sector Area.

Strategic Policy SP4 allocates land at Key Strategic Site 1 (Lower Berse
Farm) for a minimum of 1500 houses of which 200 would be delivered during
the plan period (2013-2028). The policy specifically identifies highways
upgrades at junction 4 as enabling Infrastructure (i.e.to facilitate development
— Those items which will need to be delivered prior to, or from the
commencement of the relevant phases of development) to deliver the site
and limits housing delivery to 200 units within the plan period following
completion of works at junction 4 of the A483(T) road®.

The Western Gateway Employment site (policy EM1, site 9) requires
additional capacity at junction 4 of the A483’.

Strategic Policy SP6 (Planning Obligations) seeks to mitigate any impacts
directly related to development, assessing impacts on a case by case basis in
line with relevant planning legislation. Active travel, public transport and
highways improvements are all explicitly mentioned as the types of obligations
that would be sought.

Strategic Policy SP8: (Wrexham Town) identifies Wrexham Town as the focus
for new development including housing, employment, commercial, retail,
leisure, tourism, services, education, transport, infrastructure and the arts in
order to strengthen the Town’s regional function as a settlement of national
importance.

Detailed policy EM1 protects existing employment areas including Wrexham
Western Gateway for B1 uses.

5

https://webarchive.nationalarchives.gov.uk/20080911092651/http://new.wales.gov.uk/about/strategy/spatial

[?lang=en

® See Evidence base documents Weltag 1 (2017), Study 2 report (2017) and Capita report (EBTO1,
March 2016) https://wrexham-consult.objective.co.uk/portal/ldp _ebsd.

" Infrastructure Delivery Plan EBIO1 https://wrexham-consult.objective.co.uk/portal/ldp_ebsd
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3.8

4.0

4.1

4.2

4.3

Transport policy T6 (Strategic Transport Infrastructure Improvements)
supports improvements to the strategic transport network and specifically
under criteria xi. A5/A483 Junction Improvement (Welsh Government).

Junction Upgrade Delivery

The WelTAG stage 2 study on A483 J3-6 is ongoing. A public information
event was held on 25 and 27 June 2019 and a 12 week public consultation on
potential options is planned to start in autumn 2019.

Subject to the outcome of the consultation, an announcement on the preferred
options is expected in spring 2020.

It is anticipated that schemes to address the traffic issues on A483 J3-6 will
be delivered incrementally over the medium and longer term, with the
intention of addressing the most pressing problems first. Therefore the initial
focus will be on delivering a scheme to improve traffic conditions at J4 and,
subject to satisfactory completion of statutory processes and the availability of
funding, construction on a scheme for J4 could start in spring 2022. The
planned programme is as follows:

Identification of a preferred scheme: autumn 2019

Public consultation: autumn 2019

Public Inquiry (if needed): spring 2021

Estimated construction start date (subject to the Welsh Minister's
approval): spring 2022



Appendix 1
Extract from Infrastructure Delivery Plan 2013-2028 (EBI01)®
Road Network
Lead Organisations/Agencies

» Wrexham County Borough Council

» Welsh Government

* North and Mid-Wales Trunk Road Agency
» Developers

Context

2.41 Car use dominates travel to work and travel generally in the Wrexham County
Borough area, traffic counts reduced by 3.4% between 2006 and 2011, after
increasing between 2001 and 2006, however, traffic once again has increased since
2013.

2.42 The A483 is a strategic Trans-European Network Transport (TEN-T) route;
international routes benefit the North Wales economy with expenditure in the region
and offering strategic access to markets for businesses.

2.43 As well as routes having a strategic function for cross border connections,
within the region the trunk road network and the main connections to it are vital for
providing access to jobs and services. There are substantial movements of people
for jobs between and within local authorities on a daily basis. The 2011 Census
showed that car travel dominates locally for travel to work journeys, with 69% of
commuting travel being car drivers, with a further 9% being car passengers. It also
showed 16,739 people (26.3%) commuting out of the authority daily and 14,000
people commuting in. The overwhelming majority of commuting to and from areas
outside the Wrexham County Borough is done by car, with a car driver share of 83%
from Wrexham and 84% into Wrexham.

2.44 The Joint North Wales Local Transport plan identifies a number of interventions
to improve transport network resilience, capacity and safety enhancements/ pinch-
point improvements, improved integration with strategic public transport services,
improved links to employment and improved access to services.

2.45 Some of the most congested strategic roads in Wrexham include:
* A541 Mold Road

* A525 Wrexham East

8 EBIO1 Infrastructure Plan 2018: https://wrexham-consult.objective.co.uk/file/4927372
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» A525 Wrexham West

» A5152 Ruabon Road

* A483T ( Junctions 3 through to 6)

* A483T (Glendrid Road South)

* Berse Road, Wrexham

» Croesnewydd Rd/Watery Road Wrexham.

2.46 There are significant capacity constraints with the A483 Junctions 4, 5, and 6
with the local network into Wrexham and with the A483 junction with the A55 outside
Chester and at the Gledrid roundabout south of Chirk.

2.47 One of the Key Strategic Site (KSS) allocations, KSS1 is dependent on the
completion of enabling infrastructure to deliver the identified allocation (policy SP4 in
the deposit plan). A significant amount of work has been done to date with WG
transport to assess if there is a suitable solution to release the site in light of known
highway infrastructure capacity constraints in particular at junction 4 (J4) of the A483
(T) road®

2.48 As a result of the work undertaken to date, potential solutions have been
identified which could alleviate the infrastructure capacity constraints at this location,
not only to release this land for future housing, but also to ensure that the remaining
Western Gateway employment site (policy EM1, site no 9) can be completed.
Discussions with WG to date suggest that the work done so far on this issue has
been used to update the National Transport Finance Plan®* (NTFP, 2015).

2.49 The NTFP covers a 5 year timeframe and identifies a number of schemes for
improvement across Wales over the period 2015 — 2020 and beyond. The updated
NTFP shows activity on the scheme over the final 3 years of the delivery schedule
table i.e. 2018/19, 2019/20 and 2020/21. Further information about timescales can
be found in Appendix 1.



Existing Provision

Figure 3: Existing road network

Links to Neighbouring Authorities

2.50 The A483 trunk road is a strategic link to mid and south Wales and to Chester
and via the A55 to the North West and North Wales coastal area providing
employment and business opportunities. Regional transport issues are promoted
through the Joint Local Transport Plan and via the Mersey Dee Alliance and North
Wales Economic Ambition Board.

Key Issues

2.51 The strategic A483 corridor that runs through the County Borough has
pinchpoints to the south of Chirk at Gledrid Roundabout and to the north of the
Rossett interchange. Further pinch points are at the junctions off the A483 accessing
Wrexham Town Centre (junctions 4 and 5). There are few alternative routes for the
major traffic movements which results in traffic converging on the strategic corridors
and traffic conditions worsening during peak periods. Delivery of improvements at
junction 4 are key to the release of KSS1 and site 9 (Western Gateway as identified
in policy EM1).

Infrastructure Requirements

2.52 The infrastructure requirements that are directly related to the allocations are
Appendix 1 and 2 below, and there are a number of others that are detailed in policy
T6 which relate to the Local Transport Plan.



Estimated Phasing and Delivery

2.53 The tables in Appendix 1 and 2 detail a number of projects that are ongoing
within the authority in relation to highway infrastructure, some of which are directly
linked to the delivery of the KSS. Others are not directly related to the delivery of the
allocations identified in the LDP and they are likely to take place over the lifetime of
the plan and will contribute to the delivery of the LDP vision and objectives.

Funding Sources

2.54 Funding sources include WG via the NTFP, developers, the local transport
finance plan, regional transport grant and developer contributions.



Active Travel, Public Transport and Highways

Highway Infrastructure

Delivery Type of Scheme Locational | Potential | Delivery Period | Estimated | Funding | Funding Required Status
Lead Infrastructure | Description Factors Funding Cost Secured
Sources
WG, Highway Junction Junction 4 | WG Commencement | >£15m In >£15m, exact cost to be Enabling
Developers upgrades and | and 5483 | S106 circa 2020/21 principle | Determined following
improvements | Trunk road the outcome of further

work that is being procured
by WG (April 2018).
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Subject: Base Year Review and Junction Model Calibration.

1 Introduction

Mott MacDonald was commissioned in January 2020 by Bridgend County Borough Council
(BCBC) to develop a series of technical notes to help determine the traffic impact of committed
developments and the proposed Candidate Sites on the highway network as part of evidence base
supporting the Local Plan development process.

This technical note will report on the base year highway situation using junction modelling tests to
determine the impact of traffic at key junctions on the Bridgend highway network and will provide a
high level review of the public transport service provision and the existing active travel provision.

The three M4 motorway junctions that are used to access areas within Bridgend County Borough,
shown in Figure 1 have not been modelled as they have been separately assessed by the Welsh
Government (WG). The reporting on these junctions forms part of a wider WelTAG Stage 1 study,
which has confirmed there are no proposed highway changes required at Pencoed Junction 35
and Pyle Junction 37. The WG WelTAG Stage 2 assessment of Sarn Junction 36 will be published
in mid 2021.

A high level review of available historic reports considering the operation of the M4 junctions 35, 36
and 37 has been include in Technical Note 2.

This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only.
It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other
purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it.



Mott MacDonald 2

Figure 1: Bridgend Area
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2 Highway Modelling

The traffic data was collected at the 26 locations listed in Table 1 (A and B), overleaf and in
Appendix A, on a neutral Thursday in October 2020 and was collected for the full twelve-hour
period between 07:00 and 19:00 with vehicles classified in accordance with DMRB classifications
for vehicle types:

Pedal Cycles
Motorcycles
Cars/Taxis
LGV

oGv1
oGVv2

PSV

These junctions have been modelled using Junctions9 and LINSIG, as appropriate, with the
roundabouts and priority junctions being modelled using Junctions9 software and the signal
controlled junctions being modelled using LINSIG software. The series of junction modelling tests
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have been carried out using the 2020 count data collected on 15" October 2020 as a base and
these have then been factored up to pre-COVID levels as detailed in Technical Note 1 (Data).

Table 1A: Network Residual Capacity (priority junctions and roundabouts)

1 | A4229 Pyle Rd/A4106 Newton Nottage Roundabout 45% 48%
Rd/A4106/Fulmar Rd
2 | A48/A4106 Bridgend Road roundabout Roundabout 67% 85%
3 | A48/A473 roundabout Roundabout 81% 114%
7 | A4061/Heol Stradling/W Plas Rd roundabout Roundabout 40% 64%
9 | A4061/A473/Tondu Road roundabout Roundabout 32% 46%
11 | A473/Glan-Y-Parc Priority 27% 26%
junction
12 | St Leonards Road/A473 Priority 21% 7%
junction
13 | Heol-Y-Nant/A473 Park Street Priority 0% -16%
junction
14 | A4061/McArthur Glen Roundabout 24% -4%
15 | A4061/Litchard Hill/Heol Y Groes Roundabout 0% 29%
18 | A48 Bypass Road/B4622 Roundabout -19% -14%
19 | A48 Crack Hill/Brocastle Manor Roundabout 241% 417%
20 | A48 Crack Hill/B4524 Corntown Road Priority 40% 94%
junction
21 | A4229/A48/Pyle Road Roundabout 65% 98%
23 | A4063/Park Road Roundabout 14% 19%
24 | A4061/Heol Canola Priority -19% -7%
junction
25 | A4093/A4061/Heol Pant-Yr-Arwel Priority 99% 105%
junction
26 | Penybont Road/Hendre Road/Coychurch Road/ Priority 21% 29%
Heol-Y-Groes junction
Table 1B: Network Degree of Saturation (signal controlled junction)
4 | A48 Bypass Road/ B4265 Ewenny Road Signalised 75.1% 72.6%
roundabout roundabout
5 | A473/A48 Roundabout Signalised 78.3% 84.3%
roundabout
6 | A473 Waterton Road / Brocastle Avenue/ A473 Signalised 104.6% 110.1%
Waterton Road/ B4181 Coychurch Road roundabout
8 | A4061 Rotary International Signalised 127.9% 75.2%
Way/B4181 Tremains Road/Boulevard gyratory
De Villenave/Coity Road
10 | A473 Tondu Road/Angel Street/Park Street Signalised 142.2% 125.1%
junction
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16 | A473/B4622/Bright Hill Signalised 191.8% 122.3%
junction

17 | A483 Cowbridge Road/B4265 Ewenny Road/ Signalised 82.8% 76.2%
A473 Langenau Strasse/Nolton Street junction

22 | A4063 Maesteg Road/A4065 Bryn Signalised 79.1% 91.7%
Road/Bridgend Road junction

The operation of priority control junctions and roundabouts is measured in terms of a Ratio to Flow
Capacity (RFC) value where a level at or below an RFC of 0.85 is considered to demonstrate a
junction is operating well (for the detailed RFC output on each arm see Appendix B). Where
junctions are operating with one arm slightly above an RFC of 1.0 there will generally be no
noticeable or unacceptable queues and delays seen on the highway network during normal
operation and this is indicated for each by a positive network residual capacity.

The operation of signal control junctions is measured in terms of Practical Reserve Capacity (PRC)
value where a level at or below 90% is considered to demonstrate a junction is operating well (for
the detailed PRC output on each arm see Appendix B). Where junctions are operating with a
percentage degree of saturation below 100% on most arms there will generally be no noticeable or
unacceptable queues and delays seen on the highway network during normal operation.

However, other external factors such as inappropriately parked or broken down vehicles may
cause temporary short lived long queues as can incidents of extreme weather conditions when
junctions are operating at or above their theoretical capacity which is measured as an RFC of 1.0
or a percentage degree of saturation of 100% for uncontrolled and signal controlled junctions,
respectively.

Table 1 (A and B) provides an indication of the level of operation of each junction in both the AM
and PM peak hour with the full output details shown in Appendix B. Junctions known to see
congestion in normal traffic flow situations are showing over capacity in Table 1 (A and B) above.
This indicates that some local rerouting may occur to avoid the local congestion pinch points, but
the BCBC area is generally operating well overall as an uncongested network.

Standard validation techniques using queue length surveys have not been possible due to the
COVID suppression of traffic flows. At the time of the survey data collection programme in October
2020 no queuing was seen at any of the counted junctions so local knowledge has been used to
ensure that with the COVID uplift factor (1.23) that junctions known to form queues during the AM
and PM peaks are reported above as operating close to theoretical capacity. Although it should be
noted that many junctions can operate within a congested network with an acceptable level of
congestion.

The 26 junction locations modelled above have been modelled using isolated junction modelling
software (Junctions9 for priority junctions and roundabouts plus LINSIG for Traffic signal controlled
junctions and gyratories). A Mesoscopic model covering a large area of Bridgend south of the M4
has been developed separately to this commission and will be used to provide a high level
commentary on the impact of blocking back between junctions when the model is available (mid
2021).
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3 Bus Service Provision

Local bus services in BCBC are provided by a number of privately-run bus companies. The County
Borough is also served by long distance coaches that provide connections to UK cities including
London. Many of these services are currently running a reduced timetable during the COVID19
pandemic period. However, it is anticipated that services will eventually return to a normal service
provision in 2021.

The main local operators are
First Cymru Buses Ltd
Stagecoach in South Wales
New Adventure Travel Ltd
Easyway Minibus Hire Ltd
Peyton Travel Ltd

The majority of bus services within Bridgend County Borough pass through Bridgend bus station,
which is located off Quarella Road in the north of the town centre and is a 300m walk from
Bridgend railway station, allowing integrated bus-rail journeys. The main settlements within
Bridgend County Borough typically have a minimum of an hourly service linking to Bridgend or to
Maesteg or Porthcawl.

On weekdays there are approximately four services per hour between Bridgend and Maesteg and
eight an hour between Bridgend and Porthcawl.

Longer distance services from Bridgend bus station include an hourly service to Swansea and half
hourly to Cardiff. In addition, hourly services are available to both Cardiff and Swansea from the
Bridgend Designer Outlet.

National Express provides a daily service to/from BCBC via M4 Junction 36 (Sarn), where
passengers can transfer to a number of other local bus services.

All developers should be encouraged to promote the use of public transport as a viable mode of
travel by providing appropriate facilities such as bus stops and real time timetable information as
part of their planning contributions, as well as ‘pump priming’ additional services during early
phases of larger developments.
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Figure 2: Bridgend Bus Routes
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4 Rail Service Provision

Bridgend Station is situated halfway between the stations at Cardiff and Swansea and lies on the
junction of the South Wales Main Line and the Maesteg Line. The Bridgend Railway Station is the
fifth busiest in Wales (1,508,294), behind Cardiff Central (12,670,920), Newport (2,717,124),
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Cardiff Queen Street (2,694,084) and Swansea (2,059,952). The Station accommodates regular
passenger services to Swansea, Carmarthen and Fishguard in the west, and Cardiff, Reading and
London Paddington to the east and there are also services stopping here that run to Manchester
Piccadilly.

The Maesteg Line is a commuter railway line in South Wales running from Bridgend to Maesteg
with services operating from Maesteg to Cheltenham Spa and Gloucester via the Newport Line.
This line is operated by Transport for Wales Rail as part of the Valley Lines network and TfW is in
the process of enhancing the rail provision as part of the South Wales Metro.

Bridgend is also the western terminus of the Vale of Glamorgan Line, providing a link to Barry and
to Rhoose Cardiff International Airport station, where there is a shuttle bus service to Cardiff
Airport.

The South Wales Metro will improve public transport connectivity across south east Wales,
including Bridgend. As well as increased rail service frequencies, improvements are likely to
include integrated ticketing across public transport modes, capacity improvements, improved
journey quality and passenger information. There are no significant scheduled improvements to the
rail services within the LDP Plan Period that directly impact travel patterns within the Bridgend
County boundary area. However the Maesteg Branch Feasibility Study Phase A Strategic Outline
Buisness Case (WelTAG 1) was completed by Mott MacDonald in May 2019 and the subsequent
WelTAG Stage 2 has recently been commissioned by TfW (March 2021) with a programmed
reporting date later in 2021.

Many of the rail services have been impacted by COVID and amended timetables have been in
operation for most of 2020 (March onwards) and the early part of 2021. Figure 3,overleaf, from the
Office of Rail and Road Passenger Usage Quarterly Report for 2020-21 (published March 2021)
shows the level of drop off in passenger numbers for the TfW operated train services as a result of
the COVID pandemic and the slow recovery that is continuing to occur.

The impact of COVID on passenger rail usage has continued into 2020-21 and usage remains
historically low. Across the UK rail passenger levels are still only 30.2% of the levels seen in Q3
2019-20, but they are significantly lower for TfW than this average at only 20.1% as shown by
Figure 4 overleaf.
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Figure 3: Transport for Wales Passenger Number
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Figure 4: Passenger journeys by operator, 2020-21 Q3, and percentage of 2019-20 Q3

2020-21 Q3 passenger journeys 0% 20% 40% 60%

42.4%
42.4%
40.6%

London Overground 20.65m
TfL Rail
clc

South Western Railway 19.97m 37.9%
Merseyrail 37.6%

Southeastern 29.9%

Greater Anglia 29.4%

Govia Thameslink Railway 26.68m 28.8%

Caledonian Sleeper 28.0%
Northern Trains

East Midlands Railway

Great Western Railway

West Midlands Trains
TransPennine Express
Chiltern Railways
CrossCountry

London North Eastern Railway
TFW Rail

Avanti West Coast

ScotRail

Grand Central

Hull Trains

0 20m 40m
Source: Office of Rail and Road: Passenger Rail Usage Quarter 3 (11" March 2021)

The annual passenger usage of the nine railway stations within Bridgend County Borough are
shown in Figure 5 and highlight that the South Wales Main Line station at Bridgend has a
significantly higher usage than any of the more local stations. The latest available numbers
presented are for the pre-COVID periods 2018/19 and 2019/20. The table also shows that the
stations are generally used as destinations with only 3.9% of the trips at Bridgend Station used as
an interchange to access the more local services.
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Figure 5: Passenger Station Entries and Exits for the Bridgend Area (prior to COVID)
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Ongoing improvements of rail services through increased stopping frequencies and provision of
services such as Park & Ride, cycle storage plus integrated bus services will help support the
recovery of the COVID hit rail services with the Bridgend Boundary Area. It is anticipated that
studies into possible improvements that had previously been paused will now be progressed in
support of the Welsh Government’s new Transport Strategy 2021 (LIwybr Newydd — The Wales
Transport Strategy 2021).

The current allocation for car parking and cycle stand provision at these stations is detailed below
in Table 2, below, however in some cases nearby on-street parking may be available.

Table 2: Rail Car parking and Cycle Stand Provision

Station Location Car Park Provision Cycle Stands
Bridgend 102 Yes
Pencoed No Yes
Maesteg 12 Yes
Pyle 15 Yes
Sarn No Yes
Tundu No Yes
Wildmill No Yes
Garth (Bridgend County/Mid Glamorgan) No Yes
Maesteg (Ewenny Road) No Yes

Source: NationalRail.co.uk (March 2021)
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5 Active Travel Provision

“Active travel” is walking or cycling as a means of transport; that is walking or cycling in order to get
to a particular destination such as school, work, shops, visit friends and many other journeys. It
does not cover walking or cycling done purely for pleasure, for health reasons or for training. The
Active Travel (Wales) Act 2013 was developed to help encourage and facilitate connections
between key sites such as workplaces, hospitals, schools and shopping areas with active travel
routes and encourage people to rely less on their cars when making short journeys.

The baseline information on active travel for BCBC shown in Figures 6 and 7 show the level of
travel made by cyclists and pedestrians during 2018/19. This data has been used as it is not
distorted by the higher level of travel by these modes under Covid19 restrictions, much of which
would be classed as leisure activities. However, care must be taken in drawing conclusions as the
data is known to come from small samples which therefore cannot be defined as statistically
reliable.

From the data available it is evident that BCBC has a low rate of cycle use for active travel
compare to other areas of Wales which has resulted from the current lack of provision for cyclists
between the built up areas within the County Boundary. This will improve with the implementation
of the proposed improvements to the cycle networks within the county which are being promoted
through the Integrated Network Maps and the additional WG allocation of Active Travel Funds.
From the data available it is evident that BCBC has a high level of pedestrians walking within the
County, when compared to the rest of wales, but this is likely to be in the more built up areas
where shorter trips are better served on foot.

The WG Statistics Bulletin Walking and Cycling in Wales: Active Travel 2018-2019 defines Active
Travel as “walking or cycling for at least 10 minutes whether for all or part of the journey, to get to a
particular destination”
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Figure 6: Active Travel by Bicycle, more often than once a month, by Unitary Authority
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Figure 7: Active Travel by Walking, by Unitary Authority
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BCBC has mapped existing and future active travel routes which are shown in overview in
Appendix C. However, these maps show that within the existing provision there are significant
gaps between the built up areas, but there are already short, medium and long term plans to
improve these facilities.

90.0%

Further details of the routes proposed are included in the BCBC published documents updating the
Integrated Network Map and Existing Routes Maps which was completed in 2018 and are located

here - Active Travel routes - Bridgend CBC.

BCBC has commissioned a study to review the Active Travel Integrated Network Maps (ITM) and

Ancillary Active Travel Schemes. The draft ITM resulting from this work has been published for
consultation (closed 18/04/2021). Analysis of the comments is now underway and any further
updates to the maps will be published in May 2021. A revised active travel network map will be
published following WG approval later in the year.


https://www.bridgend.gov.uk/residents/roads-transport-and-parking/active-travel-routes/
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Further improvements to the active travel network for the financial year 2021/22 include the
following, for which Welsh Government Active Travel Grant funding has been allocated:

e Bridgend to Pencoed (Phase 2): This scheme will complete missing links in the network
close to the Bridgend College Pencoed Campus and connecting Coychurch Roundabout to
Kingsway. It will provide a link along the A473 between Waterton Roundabout and
Bridgend town centre. Proposed future schemes include a link between Waterton and
Coychurch Roundabouts; and

e Pyle to Porthcawl (Phase 1).

As well as the above schemes, significant funding has also been granted by WG to provide
incremental network-wide improvements, promotion, monitoring, feasibility and design of future
schemes.

All developers should be encouraged to promote the use of active travel as a viable mode of travel
by contributing to improvements to, and new sections of, the pedestrian and cycle facilities in line
with the Integrated Network Maps.

Within the transport assessment provided as part of the candidate site submissions there is some
evidence of contributions to active travel improvements which will need to be enhanced and
brought forward as part of the planning process.

6 Conclusion

Technical Note 3 has summarised the baseline 2020 situation of the operation of junctions at key
locations and has provided a high level review of public transport service provision, rail service
provision and the existing active travel provision.

7 Recommendation

The review of public transport service provision has shown no significant gaps, however all new
developments should ensure that routes to access these modes of travel are provided and where
possible existing bus routes should be extended or diverted into new development sites.

Active travel provision currently has significant gaps in the BCBC area, but there are clear plans
shown on the Integrated Network Maps developed by BCBC to which all developers should be
required to contribute to improve the active travel network for both pedestrians and cyclists.
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A. Appendix A — Survey Location Plan
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Appendix B — Junction Modelling Output Summary Tables

This report provides an overview of the junction modelling undertaken to assess the capacity at
which junctions are operating in both the AM and PM peak hour. The arms of each junction are
labelled clockwise and the corresponding road names are provided below.

Junction Arms- Road Names

Junction Arm Description
Junction 1 Arm 1 Pyle Road
Arm 2 Newton Nottage Road
Arm 3 A4106
Arm 4 Fulmar Road
Junction 2 Arm 1 A48 (east)
Arm 2 Bridgend Road
Arm 3 A48 (west)
Junction 3 Arm 1 A473
Arm 2 A48 (south)
Arm 3 A48 (north)
Junction 4 Arm 1 B4265 (north)
Arm 2 A48 (east)
Arm 3 B4265 (south)
Arm 4 A48 (west)
Junction 5 Arm A A473 Waterton Road
Arm B A48 Cowbridge Road
Arm C Shopping Centre Access
Arm D A48 Bypass Road
Arm E A473 Cowbridge Road
Junction 6 Arm A B4181 Coychurch Road
Arm B A473 Coychurch Road
Arm C Brocastle Avenue
Arm D A473 Waterton Road
Arm E David Street
Junction 7 Arm A A473 Waterton Road
Arm B A48 (east)
Arm C Retail Park
Arm D A48
Arm E A473 Cowbridge Road
Junction 8 Arm A A4061 Rotary International Way
Arm B B4181 Tremains Road
Arm C A4061 (west)
Arm D Coity Road
Junction 9 Arm 1 Boulevard De Villenave D’Ornon
Arm 2 Tondu Road (south)
Arm 3 Tondu Road (north)
Junction 10 Arm A Tondu Road
Arm B Angel Street
Arm C A473
Arm D Park Street
Junction 11 Arm 1 B473 (east)
Arm 2 Glan-Y-Parc
Arm 3 B473 (west)
Junction 12 Arm A St Leonard’s Road
Arm B A473 (east)
Arm C Unnamed Road
Arm D A473 (west)
Junction 13 Arm A Heol-Y-Nant
Arm B Park Street (east)
Arm C Park Street (west)
Junction 14 Arm 1 A4061
Arm 2 Litchard Hill
Arm 3 Retail Park (east)

Arm 4 Retail Park (Sainsbury’s Entrance)
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Junction 15 Arm 1 Litchard Hill (north)
Arm 2 A4061
Arm 3 Litchard Hill (south)
Arm 4 Heol-Y-Groes
Junction 16 Arm A A473 Waterton Road
Arm B A48 (east)
Arm C Retail Park
Arm D A473 Langenau Strasse
Arm E A473 Cowbridge Road
Junction 17 Arm A Nolton Street
Arm B A473 Cowbridge Road
Arm C B4265
Arm D A473
Junction 18 Arm 1 B4622
Arm 2 A48 (east)
Arm 3 A48 (west)
Junction 19 Arm 1 Unnamed access
Arm 2 Brocastle Manor Care Home
Arm 3 A48 (east)
Arm 4 A48 (west)
Junction 20 Arm A A48 (towards Ewenny)
Arm B B4524
Arm C A48 (towards Bridgend)
Junction 21 Arm 1 A48 (north)
Arm 2 A48 (east)
Arm 3 A4229
Arm 4 Unnamed road (towards North Cornelly)
Junction 22 Arm A Bryn Road
Arm B A4063
Arm C Bridgend Road
Arm D Maesteg Road
Junction 23 Arm 1 A4063 (north)
Arm 2 A4063 (east)
Arm 3 A4063 (south)
Arm 4 B4281
Junction 24 Arm A A4061 (north)
Arm B A4061 (south)
Arm C Heol Canola
Junction 25 Arm A Heol Pant-Yr-Awel (leading onto Blackmill Road)
Arm B A40461
Arm C A4093
Arm D Heol Pant-Yr-Awel (leading onto Woodland Terrace)
Junction 26 Arm A Penybont Road
Arm B Heol-Y-Groes
Arm C Coychurch Road

Arm D

Hendre Road
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Junction 1, Arcady 9 — Roundabout Module

Table 1: Summary of Junction Performance, Junction 1

Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Metwork Residual Capacity
020

Arm 1 1.3 534 |057| A 1.4 536 |058| A

Arm 2 1.3 504 |057| A 45 % 1.2 550 | 054 A 48 %
D1 D2

Arm 2 0.4 218 |oz28| A [ 4] 0.3 214 |o026| A (Arm 1]

Arm 4 1.2 664 |(053| A o7 489 |041| A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 2. Arcady 9 — Roundabout Module

Table 2: Summary of Junction Performance, Junction 2

Set | Quaue Q?iq:e Delay REC | LOS Junction | Junction ;l:::;:lr; Set | Queue 015::2 Delay rec| Los Junction | Junction th!st::i?::;
1D | (Weh) (Veh) (s) Delay (s) LOs Capacity 1D | (Veh) [Veh) s) Delay (s) LOS Capacity
020
Arm 1 0.8 1.4 301 |048 | A &7 % 1.1 1.5 3.15 | 0.852 a5 o
Arm2 | D1 0.8 22 504 (048 A 348 A D2 0.6 27 412 (037 A 3.18 A
Arm 3 08 | 28 | 20303 a [Arm 2] o5 | 21 | 254 [033] a Bl

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.

Junction 3, Arcady 9 — Roundabout Module

Table 3: Summary of Junction Performance, Junction 3

Set | Queus Q?Jiq:e Delay REC | LOS Junction | Junction :::7:;::; Set| Queue G?JT:E Delay rec | LOs Junction | Junction Ft?:;:;?:::
ID | {Veh) {Veh) (s) Delay (s) LOS Capacity 1D | (Veh) (Veh) [19] Delay (s) LOS Capacity
020
Arm 1 0.6 28 382 (038 | A a1 % 0.4 11 292 (028 A 194 %
Am2 | D1 0.1 0.5 333 (007 | A 3.10 A D2 0.1 0.5 319 (008 A 2.74 A
Arm3 10 [ 15 | 267 [0s0| A [Gmo 08 | 19 | 233 |oas| A [Arm 3]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.
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Table 4a: Junction 4 (AM)

Turners Av. Mean
ftem Lane Lane | Full Arrow | Num Eor::n g';::: Ema"d Sat Flow Capacity g;? .Irr:‘ga‘i)r: When Lﬂg;:;: B‘;}:; Delay Max
Description Type | Phase | Phase | Greens (pcufHr) (pcu) Unopposed Per PCU | Queue
® (6 o e |(pow | Uno beu)  |(peutin | PerPEU | Quen
Network: A48
Ewenny ; . ; . . . . ; . 754% | 0 0 0 234 - -
Roundabout
A48 Ewenny
Roundabout : - - - - > = = - 75.1% 0 0 0 23.4 = -
Entry A48
11 BypassRoad | U D 1 33 . 453 1926 728 | 62.3% . . 37 293 10.0
(W) Ahead Left
Entry Ad3 677
12113 BypassRoad | U D 1 33 . se6 | 20802080 | 7134123 | 2TT0 | - - 45 29.1 115
(W) Ahead °
201 Ahead U E 2 15 - 389 1940 1035 | 37.6% g B 05 43 09
22 Ahead U E 2 6 - 458 2080 1109 | 449%| - B g 06 42 12
23 Right U E 2 15 - 83 1857 990 | 8.4% g B 0.1 3z 0z
Entry B4265 —_
31432 Ewenny Road | U L 1 13 - 309 | 18702080 | 291e139 [ SIS - - . 43 199 62
(N) Left Ahead d
Exit A43
a1 BypassRoad | U : - . 401 1940 1940 | 20.7% . . 0.1 12 0.1
(E)
Exit A23
anz BypassRoad | U B : - . 501 2080 2080 | 284% | - - - 02 12 02
(E)
Exit B4265
51 Ewenny Road | U : - . 400 1940 1940 | 20.6% . . 0.1 12 0.1
(M)
61 Ahead U 1 1 36 - 186 1940 798 | 233%| - B g 07 127 21
612 Right U 1 1 36 - 101 1857 763 | 13.2% R g 0.1 29 0.1
Entry A48
711 BypassRoad | U F 1 41 . 277 1908 890 |255%| - - . 11 173 38
() Left Ahead
Entry A45 30.2:
724703 BypassRoad | U F 1 41 - 297 | 1940:1940 | Ta6=239 | )30 . . 14 16.3 36
(E) Ahead -
Entry B4265 _
8/2+8/1 Ewenny Road | U M 1 7 . 340 | 20801913 | 166:286 | Joyy | - - . 45 48.1 76
() Left Ahead :
Exit B4265
a1 Ewenny Road | U : - . 254 1940 1940 | 15.2% . . 0.1 1.4 0.1
8
1001 Ahead U G 1 63 B 119 1940 1380 | 86% f B f 0.0 14 00
1002 Ahead U G 1 63 - 320 1940 1380 | 23.2% B B 02 23 04
103 Right U G 1 63 B 78 1732 1232 | 63% f B f 0.0 17 00
12/1 Ahead U J 1 36 - 2 1940 798 | 27.8% B B 09 145 21
1212 Right U J 1 36 - 129 1732 712 | 184% | - B g 02 6.4 06
Ped Link: py | UnnamedPed | 0 0 : 0 ; 0 0.0% - - Inf Inf Inf
Link
Ped Link: F2 “““"[‘i‘:'? Bl 0 0 . 0 ; 0 0.0% . - . nf Inf Inf
Pedlink p3 | UnmamedPed | 0 0 . 0 ; 0 0.0% . . Inf Inf Inf
Ped Link: P4 U““"['i’:'? b=l 0 0 - 0 - 0 0.0% 7 - 7 Inf Inf Inf
Ped Link: p5 | UnnamedPed | 0 0 . 0 ; 0 0.0% . . Inf Inf Inf
Link
Pedlink pg | UMamedPed | 0 0 . 0 ; 0 0.0% . - . Inf Inf Inf
Ped Link: py | UnnamedPed | 0 0 : 0 ; 0 0.0% - - Inf Inf Inf
Link
Ped Link: P§ “““"[‘i‘:'? Bl 0 0 . 0 ; 0 0.0% . - . nf Inf Inf
C1 Stream: 1 PRC for Signalled Lanes (3:) 18.8 22.84 a0
c1 Stream: 2 PRC for Signalled Lan o) 0.0 0.00 B0
PRC Qwer All Lane: . 18.8 23.30
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Table 4b: Junction 4 (PM)
Turners Av. Mean
item Lane Lane | Full Arrow | Num Eoreu:n g';::: E:::a"d Sat Flow Capacity g:? .I[:En:l;z When Lﬂ;::;z ][;g::; Delay Max
Description Type | Phase | Phase | Greens (pcu/Hr) {pcu) Unopposed Per PCU | Queue
@ | | (peu) o6 [pow | ok (pcu) (pouttr) | PerbCU | Buew
Network: A48
Ewenny - - - - - - . - - 726%| 0 0 0 20.3 - -
Roundabout
A48 Ewenny
Sy - - - - - - - - - 726%| 0 0 0 203 - -
Eniry A48
n Bypass Road | U D 1 36 - 274 1929 703 | 346% - - 16 217 19
(W) Ahead Left
Entry Ad3 5
12113 Bypass Road | U D 1 36 - 378 | 20802080 | 7e2+149 | Sloe | - - B 22 214 58
(W) Ahead 7
211 Ahead U E 2 46 - 266 1940 1035 | 257% - - 03 a8 06
212 Ahead U E B 46 - 349 2080 1109 | 315% | - B - 0.4 a7 07
213 Right U E 2 15 - &2 1857 990 | 6.3% - - 0.1 a2 0.1
Entry B4265 _—
3143 Ewenny Road | U L 1 13 - 323 | 19102080 | 2974176 | o | - - - 42 471 59
(N) Left Ahead 5
Exit Ad5
an BypassRoad | U - - - 267 1940 1940 | 138% - - 01 11 01
(E)
Exit A4S
a2 Bypass Road | U - - - - 390 2080 2080 | 188%| - - - 01 11 01
(E)
Exit B4265
51 Ewenny Road | U - - - 217 1940 1940 | 11.2% - - 01 10 01
(M)
&1 Ahead U ] 1 33 - 222 1940 733 | 303%| - B - 0.7 107 17
612 Right U I 1 3 - 121 1857 702 | 17.2% B B 0.1 a3 06
Entry A43
7 Bypass Road | U F 1 4 - 436 1917 950 |s07m| - - - 25 189 56
(E) Left Ahead
Eniry A43 505
72T BypassRoad | U F 1 a - 501 | 19401940 | 935+51 | oo . - 26 185 a4
(E) Ahead ‘
Entry 4265 —_
8/2+8/1 Ewenny Road | U M 1 14 - 283 | 20801907 | 147e242 | Dol | - - - 40 507 6.1
() Left Ahead !
Exit B4265
a1 Ewenny Road | U - - - 385 1940 1940 | 19.8% - - 01 12 01
()
101 Ahead U G 1 6 - 323 1940 1444 | 224% | - B - 01 16 0.1
102 Ahead U G 1 66 - 595 1940 1444 | 412% - . 04 25 07
1003 Right U G 1 6 - 27 1732 1289 | 21% - B - 00 15 00
1211 Ahead U J 1 3 - 135 1940 733 | 18.4% - . 04 15 09
1212 Right U J 1 33 - 107 1732 654 | 164% | - B - 02 6.1 06
Ped Link: pq | Unnamed Ped | 0 0 . 0 ; 0 0.0% . : Inf Inf Inf
Link:
Ped Link p2 | UnnamedPed | 0 0 . 0 ; 0 0.0% : B : Inf Inf Inf
Ped Link: p3 | Unnamed Ped | 0 0 . 0 ; 0 0.0% . : Inf Int Inf
Link
Ped Link: P4 U““"['i‘:; R=Cl (. 0 0 . 0 ; 0 0.0% . . : Inf Inf Inf
Pedlink p5 | UMnamedPed | 0 0 . 0 ; 0 0.0% . : Inf Inf Inf
Ped Link: P§ U““"['i’:'? E=d) (I 0 0 . 0 ; 0 0.0% - . : Inf Inf Inf
Ped Link: p7 | Unnamed Ped | 0 0 . 0 ; 0 0.0% . : Inf Int Inf
Link
Pedlink pg | UmnamedPed | 0 0 . 0 ; 0 0.0% . . : Inf Inf Inf
C1 Stream: 1 PRC for Signalled Lan. 240 Total Delay ft 10.87 an
1 Stream: 2 PRC for Signalled Lan: 0.0 Total Delay fc 0.00 B0
PRC Over All La 240 Total 20.26
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Table 5a: Junction 5 (AM)

Av. Mean
Total | Arrow | Demand ) Deg | Turners | Turners When | TurnersIn | Total
Lane Lane | Full Arrow | Num Sat Flow Capacity Delay Max
Item - Green | Green | Flow Sat In Gaps Unopposed Intergreen Delay
Description | Type | Phase | Phase | Greens (s) (s) (pcu) (pcu/Hr) (pcu) (%) (pcu) (pcu) (pcu) (pcutn) Per PCU | Queue
(s/pcu) | (pcu)
Network:
A4T3 A48
s s - - - - - - - - E 76.3% 0 0 0 45.1 - -
Rbt
A4T3 A4S
Waterton - - - - - - - - - 78.3% 0 0 0 454 - -
Rbt
11 Aheadleft | U | cta 1 34 . 554 1929 750 | 77.8% - - - 56 347 144
10 Ahead U | cta 1 3 f 237 2030 300 | 203% B g E 15 221 43
2 Anead u | co 2 a1 . 627 1830 a4 | 717% - - - 17 100 40
n Ahead U [ ctp 7 a1 E 244 1962 937 | 26.0% B R E 03 49 13
3 Ahead u - - . E 299 1911 1911 | 15.6% - - - 01 11 01
Ahead
an sl u - - - - 595 2040 2040 | 29.3% - - - 02 12 02
s Anead u - - . . 431 1990 1990 | 217% - - - 01 12 01
40 Ahead u [ cte 1 17 E 270 1838 368 | 73.4% B R E 39 517 76
402 Ahead u | c1c 1 17 . 187 1971 394 | 47.4% - - - 21 405 46
501 u - - - - 291 1940 1940 | 15.0% - - - 01 11 01
52 u - - E . 474 2020 2080 | 228% B . € 01 11 01
601 Leftahead | U - - - - 620 1853 1853 | 33.5% - - - 03 15 03
& LeftAhead | U B B E g 1005 1999 1909 | 503% B E E 0s 18 0s
M u - - - - 299 1940 1940 | 15.4% - - - 01 11 01
n u - - € g 503 2080 2080 | 24.4% B R R 02 11 02
Right } 479: )
8124813 st u - - . E 928 | 2013:1360 | 10434498 | 773 - - E 0s 19 14.4
9 Left U | caa 1 3 g 530 1338 G4 | 76.3% B E E 52 352 13.1
a2 Left U | cza 1 33 - 574 1971 745 | 77.1% - - - 56 349 142
101 u - - € g a7 1940 1940 | 45% B R R 00 10 00
102 u - - - - 479 2080 2080 | 23.0% - - - 01 11 01
111 u - - B € 853 1940 1940 | 337% € - B 03 14 03
12 u - - - - 113 2080 2080 | 5.4% - - - 00 09 00
121 Ahead u | czc 1 19 R 188 1940 51| 436% R - B 20 s 44
122 Ahead v | czc 1 19 - 362 2080 462 | 783% - - B 51 503 102
1301 Right u | c1s 1 32 - 0 1848 &78 | 13.3% . - - 02 77 08
1312 Right v | c2m 1 34 € 131 1981 770 | 55.9% - - - 31 253 10.9
1401 Right u | czo 2 40 - 533 1940 905 | 56.9% . - - 13 a6 286
142 Right u | c2p 2 40 E 526 2080 971 | 542% € - B 10 66 22
151 Right u | cts 1 32 . 386 1921 704 | 54.8% . - - 15 150 52
Ahead
Right ) B
152 u | c1s 1 32 - 429 2079 762 | 56.3% - - - 20 16.9 71
Ahead
1901 Ahead u | cul 1 75 - 653 1940 1638 | 39.9% . - - 04 21 08
1072 Ahead u | cu 1 75 E 113 1940 1638 | 6.9% € - B 00 12 00
PedLink-p1| Ymmamed | e 1 21 . 0 - 0 0.0% . - - -
- Ped Link : :
PedLink: 2| Ymnamed || oqy 1 7 : 0 . 0 0.0% : . . - - .
: Ped Link : -
PedLink: P3| Umnamed || opp i 36 : 0 . 0 0.0% ; . . .
: Ped Link : -
Ped Link-pa | Ummamed | oqy 1 2 - 0 B 0 0.0% - - B - - -
: Ped Link : :
L Unnamed . %
Ped Linkc P5 | 4mnamed . | c16 1 36 - 0 - 0 0.0% - - - -
PedLink: P | Umnamed || opp 1 35 : 0 . 0 0.0% : . . - - .
: Ped Link : -
_— Unnamed . 1%
Ped Link p7 | {inamed o | c2e 1 2 . 0 - 0 0.0% . - - -
PedLink:Pg| UYmnamed || ooy 1 2 : 0 . 0 0.0% : . - - - -
: Ped Link : -
PedLink:py| Umnamed || ooq 1 35 : 0 . 0 0.0% ; . . .
- Ped Link - o
C1-West RC for Signalled Lan. 15.6 18.85 20
C1-West  Stream: (C for Signalled Lan, 1258 042 20
C2 - East Stream: 1 PRC for Signalled Lan 148 2310 20
PRC Ower All Lan 148 4511
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Table 5b: Junction 5 (PM)

Av. Mean
Total | Arrow | Demand ; Deg | Turners | Turners When | Turners In | Total
Lane Lane | Full Arrow | Num Sat Flow Capacity Delay Max
Item S Green | Green | Flow Sat In Gaps Unopposed Intergreen Delay
Description | Type |Phase | Phase | Greens (s) (2) (peu) {pcu/Hr) {pcu) (%) (peu) (peu) (peu) (pcuHn) P?r PCU | Queue
(sipcu) | (peu)
Network:
AAT3 Ad3
o R - - . - - - - - - 84.3% 0 0 0 431 - -
Rbt
A4T3 A48
Waterton - - . - E - - - - 24.3% 0 0 0 434 - -
Rbt
1" Aheadleft | U | 1A 1 2 B 504 1930 622 | &1.0% . - B 6.0 427 135
112 Ahead u | cta 1 28 B 136 2080 670 | 203% - - B 10 255 26
21 Ahead u | ctp 2 35 B 547 1830 752 | 727% . - B 21 138 41
1 Ahead u | ctp 2 35 B 140 1962 507 | 17.4% € R B 02 55 04
a1 Ahead u - - . B 336 1911 1911 | 17.6% . - B 0.1 11 0.1
an A u . - . - 624 2039 2030 | 306% - . - 02 13 02
Ahead2
a3 Ahea U R - € B 32 1990 1900 | 19.2% R R B 01 11 01
41 Ahead u | cte 1 2 B 213 1838 100 | 843% - - B 61 531 123
an Ahead u | crc 1 23 B 242 1971 526 | 46.0% . - B 23 339 55
501 u - - - B 187 1940 1940 | 96% - - B 0.1 10 0.1
sn U R - € B 369 2080 2080 | 177% R R B 01 11 01
&1 LeftAhead | U g B E B a20 1850 1850 | 335% f g B 03 15 03
a2 LeftAhead | U - - . B 243 1996 1996 | 47.5% . - B 05 17 05
71 u - - - B 336 1940 1940 | 173% - - B 0.1 11 0.1
n u - - . B 523 2080 2080 | 251% . - B 02 12 02
Right . 473: o
82+813 e, u - - - - 933 | 2041:1860 | 12714702 | T30 - - - 05 18 122
a1 Left u | cza 1 36 B 519 1838 756 | 68.7% . - B 42 293 118
an Left u | c2a 1 36 B 566 1971 510 | 69.9% - - B 48 292 128
101 u E B E B a7 1940 1940 | 2.4% E E B 0.0 10 0.0
102 u - - - B 374 2080 2080 | 18.0% - - B 0.1 11 0.1
111 u - - € g 749 1940 1940 | 33.6% B R B 03 15 03
12 u - - - - 330 2080 2080 | 159% - - B 01 10 01
121 Ahead u | czc 1 16 . 250 1940 366 | 68.2% - - - 34 492 68
121 Ahead u [ c2c 1 16 € 275 2080 303 | 700% B - - a8 491 76
1301 Right u | ce 1 38 . 101 1848 a01 | 126% - - - 02 70 08
1312 Right U | cee 1 2 E 382 1981 704 | 542% B R B 15 14.1 45
1401 Right u | czp 2 43 . 573 1940 a0 | 59.1% - - - 12 78 36
1412 Right U [ c2p 2 43 E 574 2080 1040 | 552% B R B 10 62 23
150 Right U | cte 1 s - el 1916 330 | 326% - . - 10 135 32
Ahead
Right )
152 u | c1B 1 33 - 332 2079 901 | 369% - - - 14 153 51
Ahead
191 Ahead u | cul 1 75 . 749 1940 1638 | 45.7% - - - 04 21 08
1072 Ahead u | cul 1 75 f 330 1940 1638 | 201% B g B 01 1.4 02
. Unnamed } ; - N : 2% _ ) _ B
Ped Linkc P1 | fnamed G1E 1 27 0 0 0.0%
_— Unnamed 5
Ped Link P2 | \names - | et 1 7 E 0 - 0 0.0% B . . - - )
PedLink: P3| Unmamed || opp 1 30 : 0 . 0 0.0% - . - )
- Ped Link : o
PedLink p4| Umnamed | oqy 1 27 - 0 - 0 0.0% - - - - - -
: Pad Link : :
Ped Link: ps | Ummamed || g4 1 0 . 0 - 0 0.0% - . - -
: Ped Link :
Ped Link pg | Unmamed || cop 1 38 E 0 - 0 0.0% B . B - _ )
Ped Link
PedLink: p7 | Unmamed || oop 1 19 : 0 . 0 0.0% . ; . .
- Ped Link " o
PedLink: Pg | Unmamed | | o 1 19 : 0 . 0 0.0% . ; . - - .
: Pad Link : :
Ped Link: pg | Ummamed || oyq 1 as . 0 - 0 0.0% - . - -
: Ped Link :
C1 - West Stream: 1 PRC for Signalled Lan 0.8 Total Delay 2025 B0
C1 - West Stream: 2 C for Signalled Lan 0o.8 Total Delay 0.58 B0
C2-East Stream: 1 PRC for Signalled Lan: 286 Total Delay for Sig 1871 =)
PRC Ower All Lan 6.8 Total Delay O 43.13
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Table 6a: Junction 6 (AM)

Mean
Total Arrow | Demand - Turners Turners When | Tumers In Total Av. Delay
Lane Lane | Full Armrow [ Num Sat Flow Capacity | Deg Max
tem L Green | Green | Flow In Gaps Unopposed Intergreen Delay Per PCU
Description | Type | Phase | Phase | Greens {pcuHr) (pcu) Sat (%) Queue
(2) (=) (pcu) (pcu) (pcu) (pcu) (pcuHr) | (s/pcu) {pcu)
Network - - - - - - - - - 104.6% T16 0 0 116.6 - -
Unnamed
Junction - - - - - - - - - 104.6% T16 0 0 116.6 - -
n Left u c2.c 1 26 487 1805 542 86.2% - - 6.3 522 138
12 Left u C2C 1 26 - 497 1935 581 85.6% - - - 69 499 144
2" u - - - 551 1940 1940 28.0% - - 02 13 02
22 U - - - - 892 2080 2080 42.9% - - - 0.4 15 0.4
312431 Ahead u ClTA 1 50 962 2046:1908 | 921+293 :QQ??% - - 56 208 18.1
33 Ahead U CTA 1 50 - 758 2048 1159 65.4% - - - 38 179 138
Ahead -
4N Ahead2 u - - - 953 1391 1891 50.0% - - 05 19 42
Ahead
42 Ahead2 u - - - - 1145 2024 2024 56.6% - - - 0.7 20 23
51 Right u C1B 1 24 402 1883 523 T6.9% - - 35 32 107
52 Right U C1B 1 24 - 253 2019 561 45.1% - - - 09 125 29
61 Ahead Left u - - - 634 1899 1599 334% - - 03 14 0.3
B/2 Ahead u - - - - 867 2039 2039 42 5% - - - 04 15 0.4
6/3 Ahead u - - - 874 2039 2039 42.9% - - 0.4 15 a8
7 Ahead u c2D 1 43 o 171 1940 948 18.0% = c o 06 118 43
72 Ahead u c2:0 1 43 867 2080 1017 85.3% - - 5.4 225 110
73 Ahead u c2D 1 43 o 874 2080 1017 85.9% = c o 55 225 10.2
- 239:

BM1+82 u - - - 463 1940:1940 | 194040 0.0% - - 0.2 12 02
91 Ahead u czD 1 43 - 62 1830 895 6.9% - - - 0.2 144 0.8
92 Ahead c2D 1 43 372 1830 295 41.6% - - 19 182 6.2
101 Ahead - - - - 233 1940 1940 12.0% - - - 01 14 45
102 'a?:;d u - - - 1239 2051 2051 60.4% - - 35 102 312
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Ahead
103 Right u - - - - 874 2030 2080 42.0% - 04 15 0.4
111 - - - 233 1940 1940 12.0% - 01 14 0.1
112 - - - - 126 1940 1940 6.5% - 0o 10 0.0
113 u - - - a74 2080 20280 42.0% - 0.4 15 0.4
121 a‘i‘lgeh‘?ld u C2B 1 49 - 1113 1915 1064 104.6% - 379 1226 62.0
1202 Right u c2B 1 49 0 2030 1156 0.0% - 0.0 00 0.0
131 Left Ahead u CZ:A 1 20 - 439 1940 453 97.0% - 118 96.5 18.5
132 Ahead u CZA 1 20 439 1940 453 97.0% - 118 96.5 18.5
141 u - - - - 450 1940 1940 24 2% - 02 12 02
1514152 |  Ahead | O - - - 358 | 18702005 | 2634369 | 35| 716 13 133 34
161 Right u - - - - 1062 1940 1940 53.3% - 06 20 08
162 Right u - - - 439 2080 2080 21.1% - 01 11 01
171 u - - - - 188 1940 1940 9.4% - 01 10 01
172 u - - - 537 2080 2080 251% - 0z 12 0.2
181 Left u - - - - 188 1848 1242 9.8% - 01 14 0.1
182 Left Ahead u - - - 1023 1996 1996 S0.1% - 05 18 0.5
18/3 Ahead u - - - - 643 2013 2013 322% - 02 13 0.2
191 Ahead u c2:D 1 43 436 1911 934 51.2% - 22 16.9 6.9
192 Ahead u C2D 1 43 - 645 2049 1002 64.7% - 15 82 4.5
Ped Link: Unnamed . o
P1 Ped Link - C2:F 1 20 0 - ] 0.0% - - - -
Ped Link: Unnamed .
P Ped Link CZE 1 25 - 0 - 1] 0.0% - - - -
Ped Link: Unnamed . G,
P3 Ped Link - C1H 1 28 0 - 0 0.0% - - - -
Ped Link: Unnamed -
Pa Ped Link - C1:G 1 52 - 0 - 1] 0.0% - - - -
Ped Link: Unnamed
- : 2 - 9 - - - -
P5 Ped Link C1:F 1 52 0 0 0.0%
Ped Link: Unnamed r
PE Ped Link - C1E 1 28 - 0 - 0 0.0% - - - -
Ped Link: Unnamed . o
P7 Ped Link - | c2H 1 B 0 - 0 0.0% - i X .
Ped Link: Unnamed .
ps Ped Link - C2:G 1 26 - 0 - 1] 0.0% - - - -
C1-South Controller  Stream: 1 PRC for Signalled Lan 13.5 13.60 a0
G2 - North Controller m: 1 PRC for Signalled Lan -16.2 61.44 20
G2 - Morth Controller  Stream: 2 PR for Signalled Lan 44 30.85 0
PRC Qwer All La -16.2 118.50
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Table 6b: Junction 6 (PM)

Mean
Total Arrow | Demand - Turners | Turners When | Turners In Total Av. Delay
Lane Lane | Full Arrow | Num Sat Flow Capacity | Deg Sat Max
Item - Green | Green | Flow In Gaps | Unopposed Intergreen Delay Per PCU
Description | Type | Phasze | Phase | Greens (s) (s) (pcu) (pculHr) (pcu) (%) (pcu) (pcu) (pcu) (pcuHn) | (s/pcu) {Qpl::eulile
Network - - - - - - - - - 106.9% 1074 0 0 122.0 - -
Unnarped - - - - = - S - - 106.9% 1074 0 0 122.0 - =
Junction
1 Left u c2:C 1 20 - 340 1805 421 80.7% - - - 51 537 10.0
12 Left 1} c2Cc 1 20 - 371 1935 452 82.2% - - - 56 539 109
2n U - - - - 628 1840 1940 32.1% - - - 0z 1.4 02
212 u - - - - 542 2080 2080 39.6% - - - 03 14 03
312431 Ahead u CTA 1 55 - 934 2046:1908 | 305+616 :55;% - - - 32 122 89
3 Ahead U CTA 1 55 - 485 2046 1273 3&.1% - - - 14 107 6.2
Ahead
M Ahead? U - - - - 911 1889 1829 43.0% - - - 0s 18 6.3
Ahead
42 Ahead2 U - - - - 1100 2024 2024 53.5% - - - 06 19 0.6
M Right U C1B 1 19 - 233 1883 418 B7.6% - - - 34 432 7.0
52 Right u C1:B 1 19 - 258 2019 449 57.5% - - - 25 344 6.6
61 Ahead Left u - - - - 688 1900 1900 36.2% - - - 03 15 0.3
62 Ahead U - - - - 550 2039 2039 27.0% - - - 0z 12 0z
63 Ahead u - - - - 722 2039 2038 35.4% - - - 03 14 0.3
™ Ahead u c2D 1 49 - 318 1940 1078 29.5% - - - 09 105 31
T2 Ahead u C2:D 1 49 - 550 2080 1156 47.6% - - - 23 148 7.0
T3 Ahead u C2:D 1 49 - 722 2080 1156 62.5% - - - 24 119 6.8
81+812 u - - - - 370 | 1940:1940 | 1sd0e0 | P31 - - - 01 11 0.1
91 Ahead U () 1 49 - 111 1830 1017 10.9% - - - 04 15 14
a2 Ahead C2:D 1 49 - 539 1830 1017 53.0% - - - 24 16.4 89
10/ Ahead - - - - 429 1940 1940 22.1% - - - 02 1.5 38
1002 Ahead u - - - - 1089 2043 2048 | 53.2% - - - 18 54 174
Right
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Ahead
1043 Right u - - - - 722 2080 2080 347% - 03 13 03
111 u - - - - 429 1940 1940 221% - 01 12 0.1
112 u - - - - 16 1940 1940 0.8% - 0.0 0.9 0.0
1113 u - - - - 722 2080 2080 347% - 03 13 0.3
1211 a'.;:f u | czB 1 4 - 1073 1906 1038 | 103.4% - s 1124 | ss0
1212 Right u C2B 1 43 - o 2030 1132 0.0% - 0.0 0.0 0o
131 Left Ahead u CZA 1 A | - 443 1940 474 93.4% - 94 T6.3 16.1
132 Ahead u CZA 1 21 - 453 1940 474 95.5% - 108 859 17.7
1411 u - - - - 210 1840 1940 10.4% - 01 1.0 01
15M1+15/2 Ahead Q - - - - 555 1870:2005 | 261+255 _Igg'f‘,; 1074 279 1813 425
16/ Right u - - - - 1306 1940 1940 65.9% - 10 27 1.0
1642 Right u - - - - 453 2080 2080 21.8% - 01 11 0.1
171 u - - - - 402 1940 1940 20.3% - 01 12 01
172 u - - - - 612 2080 2080 28.8% - 02 12 02
181 Left u - - - - 402 1848 1545 21.3% - 01 12 0.1
182 Left Ahead u - - - - 1183 1996 1996 58.4% - 07 22 07
1813 Ahead u - - - - 729 2013 2013 35.3% - 03 14 14
191 Ahead u c2D 1 49 - 571 1911 1062 53.4% - 25 159 97
192 Ahead u cz2D 1 49 - 729 2049 1138 62.5% - 09 44 31
Ped Link: Unnamed
P1 Ped Link CZF 1 21 o 0 0.0%
Ped Link: Unnamed .
P2 Ped Link CZE 1 25 - 0 - 1] 0.0% - - - -
Ped Link: Unnamed
Py Ped Link C1H 1 23 0 0 0.0%
Ped Link: Unnamed -
) Ped Link - C1:G 1 57 - 0 - 0 0.0% - > > -
Ped Link: Unnamed . v
P5 Ped Link - C1:F 1 57 - o - ] 0.0% - - - -
Ped Link: Unnamed .
s Ped Link - CLE 1 23 - 0 - 1] 0.0% - - - -
Ped Link: Unnamed
p7 Ped Link CZH 1 20 0 0 0.0%
Ped Link: Unnamed -
pa Ped Link - C2:G 1 29 - 0 - 0 0.0% - > > -
C1 - South Controller  Stream: 1 PRC for Signalled Lan 331 a0
C2 - Morth Controller  Stream: 1 PRC for Signalled Lan -14.8 a0
C2- Morth Controller  Strearn: 2 PRC for Signalled Lan 0.6 o0
PRC Qwer All La -18.8
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Junction 7, Arcady 9 — Roundabout Module

Table 7: Summary of Junction Performance, Junction 7

oA | PM |

95% . . Network 95% . . Network
Q,z,‘e":e Queue | P€13Y | pFc | LOS ‘#"I‘“"’“ J“Eg‘éo“ Residual Q“";I‘e Queue | P213Y | prc | Los ‘IJJ“'I‘“"’“ J“Eg‘;’“ Residual
(Veh) | ey | (8) elay (s) Capacity | (VEM | (ven) | (8 elay (s) Capacity
D20
AmB| 06 | 29 | 438 |033] A 02 | 05 | 294 |019] A
AmC| 10 | 21 | 5156 |051] A w% | 07 | 28 [ 347 [oa1] A o
AmD| 03 | 13 | 170 |026] A 2.90 A 07 | 28 | 207 [040] A 245 A
AmE| 02 | 05 | 399|016 A IAmCl ™03 | 12 [ 510 | 022 A HwE
amA| 07 | 28 | 173|041 | A 06 | 26 | 165|036 A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.
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Table 8a: Junction 8 (AM)

Total Armmow | Demand . Turners | Turners When | Tumers In Total Av. Delay ELT
fom Do | Ty | Phas | Pase | Gson | G150 | Steen | low | et | | s | Gope | Unomponed | ren | Dy PePCU | B
Network - - - - - - - - - 127.9% 0 0 0 144.7 - -
lj::i:‘:: - - - - - - = = - 127.9% 0 0 0 144.7 = -
0 AF;LQ;'; U A 1 9 443 1940 a6 | 127.9% - - 56.0 4547 52.9
12 Rﬁﬁg u A 1 9 - 475 2080 Al 127.9% - - - 59.9 4536 63.0
2N u - - - 176 1840 1940 9.1% - - 0o 10 0.0
22 u - - - - 534 2080 2080 257% - - - 02 12 0z
n Left u c 1 T 155 1732 247 62.6% - - 18 4.7 3.1
32 Ahead u C 1 T - 132 1940 77 47 6% - - - 13 344 23
33 Ahead u C 1 7 144 2080 297 48.5% - - 14 338 25
4/2+411 u - - - - 691 1940:1940 1940 322% - - - 02 14 02
51 u - - - 429 1940 1940 20.6% - - 01 12 0.1
512 u - - - - T02 2030 2080 28.9% - - - 02 1.2 02
61 Left Ahead u B 1 12 369 1390 439 84.1% - - 46 446 78
62 Ahead u B 1 12 - 378 1940 450 83.9% - - - 48 438 3.0
B/3+6/4 Ahead u B 1 12 405 2030:2080 B62 612% - - 28 253 3.9
Ti2+7H Left u D 1 ihl - 403 1935:1305 658 61.2% - - - 3.0 264 37
an u - - - 372 1940 1940 19.0% - - 01 11 0.1
an Ahead u E 1 17 - 413 1940 624 61.4% - - - 28 283 55
a2 Ahead u E 1 17 563 2080 3] 69.3% - - 25 19.3 42
1001 ‘;T;e;“ u - - - - 132 1935 1935 | 68% - - - 00 10 0.0
102 Right u - - - 144 1972 1972 73% - - 00 1.0 0.0
111 Ahead u - - - - 176 1940 1940 9.1% - - - 0o 1.0 0.0
112 Ahead u - - - 534 2080 2080 257% - - 02 12 0.2
113 Right u - - - - 387 1935 1935 20.0% - - - 01 1.2 18
11/4 Right U - - - 379 1935 1935 19.6% - - 01 12 07
121 Right u H 1 34 - 387 1911 1194 32.4% - - - 11 105 42
1212 R‘Eﬁg u H 1 34 379 1995 1247 30.4% - - 09 a7 33
131 Right u G 1 14 - 17 1856 497 27% - - - 01 305 0z
141 Ahead U o 1 47 691 1830 1569 39.8% - - 03 19 24
15/ Ahead u M 1 47 - 176 1940 1663 10.6% - - - 01 12 0.1
152 Ahead U M 1 47 534 2080 1783 30.0% - - 02 15 02
C1 =am: 1 PRC for Signalled Lan -42.1 Total Delay 14263 56
c1 2 PRC for Signalled Lan 200.5 Total Delay 028 56
c1 =am: 3 PRC for Signalled Lan 128.0 Total Dalay 023 56
c1 =am: 4 PRC for Signalled Lan 0.0 Total Delay 0.00 56
PRC Qwer All Lai -42.1 Total 144.70
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Table 8b: Junction 8 (PM)

Mean
hom |l [t [FonJamow (Mum | G |Green [Fow | SatFlow | Capecy | S| \0Gage | Unopposed | Ineroreen | Deay | Per Py | X
(s} (s} (pcu) (%) (pcu) (pcu) (pcu) (peutin} | (sfpcu) | ey
Network - - - - - - - - - T5.2% 0 [ 0 35.3 - -
lj:::hm:: _ _ _ - - - - > = 75.2% 1] 0 0 35.3 - -
M Fight u A 1 16 - 3 1840 507 67.2% - - - 3.0 322 6.5
Ahead
1”2 Right u| a 1 16 - 353 2080 544 |Gagm| - : . 3.0 307 65
Right2
21 u - - - - 196 1840 1940 10.1% - - - 01 1.0 0.1
22 u - - - - 590 2080 2030 28.4% - - - 0.2 12 02
an Left u C 1 9 - 196 1732 266 73.6% - - - 28 50.8 47
2 Ahead u c 1 9 - 179 1940 208 60.0% - - - 20 40.5 37
33 Ahead u C 1 9 - 196 2080 320 61.3% - - - 22 40.0 4.0
42411 u - - - - 427 1940:1940 1940 220% - - - 0.1 12 0.1
5M u - - - - 456 1840 1940 235% - - - 02 12 02
512 u - - - - 712 2080 2080 342% - - - 03 13 03
61 Left Ahead u B 1 19 - 374 1880 562 64.3% - - - 29 28.0 67
B2 Ahead u B 1 19 - 375 1940 597 62.8% - - - 29 274 6.6
Gi3+6/4 Ahead u B 1 19 - 393 2080:2080 752 522% - - - 24 224 42
Ti2+TH Left u D 1 b - 363 1935:1805 439 752% - - - 40 387 54
a1 u - - - - 394 1840 1940 203% - - - 0.1 12 0.1
an Ahead u E 1 24 - 428 1940 T46 57.4% - - - 28 222 59
92 Ahead u E 1 24 - 344 2080 00 65.0% - - - 23 15.2 5.0
10 ‘;ri'ge;'t“ u - - - - 179 1918 1919 | 9.3% - - - 01 10 0.1
10:2 Right u - - - - 196 1972 1972 9.9% - - - 0.1 1.0 0.6
111 Ahead u - - - - 196 1940 1940 10.1% - - - 01 1.0 0.1
112 Ahead u - - - - 590 2080 2030 28.4% - - - 0.2 12 02
113 Right u - - - - 229 1935 1935 11.8% - - - 01 1.1 0.1
114 Right u - - - - 496 1935 1935 25.6% - - - 0z 13 24
121 Right u H 1 36 - 229 1911 1038 21.1% - - - 03 13.2 27
122 Right u | H 1 36 - 498 1994 1135 | 437% - - - 21 152 59
Right2
131 Right u G 1 14 - 20 1856 428 4.7% - - - 02 36.1 0.3
141 Ahead u Q 1 56 - 427 1830 1605 26.6% - - - 02 15 0.7
151 Ahead u M 1 56 - 196 1840 1701 11.5% - - - 01 12 0.1
152 Ahead u M 1 56 - 580 2080 1824 323% - - - 0z 15 02
c1 Stream: 1 PRC for Signalled Lanes (%) 19.6 Total Delay for Signalled Lanes (pcuHr): 33.25 Cycle Time (s): 65
Cl  Stream: 2 PRC for Signalled Lanes (%) 178.2 Total Delay for Signalled Lanes {pcuHr): 0.31 Cycle Time (s): 65
C Stream: 3 PRC for Signalled Lanes . 2382 Total Delay for Signalled Lanes (pcuHr): 0.18 Cycle Time (s): 65
C Stream: 4 PRC for Signalled Lanes (%): 00 Total Delay for Signalled Lanes (pcuHr): 0.00 Cycle Time (s): 65
PRC Ower All Lanes (%) 18.8 Total Delay Qwer All Lanes{pouHr): 3527

Junction 9, Arcady 9 — Roundabout Module

Table 9: Summary of Junction Performance, Junction 9

95% . - Metwork 5% . . Metwork
Set | Queus Queue Delay REC | LOS Junetion | Junction Residual Set| Queue Queue Delay rec | LOs Junetion | Junction Residual
ID | Veh) | ey | (8) Delay (s) | LOS | copociry | 10| (VEh) | (yepy | 65 Delay(s) | LOS | capacity
020
Arm 1 11 1.5 384 |053| A 37 % 1.5 23 422 | 061 A 46 5
Aamz2 | D1 1.0 1.5 254 (048 | A 380 A o2 1.1 1.5 283 (053 A 357 A
Arm3 13 | 15 | 588 |o057| & S 06 | 27 | 381 |o37| A Bl

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.
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Junction 10, LINSIG
Table 10a: Junction 10 (AM)

Mean
tom  [Lone Lene |Ful |Awow |Num || G| PEUN | Satflow | Capacity | Den |yl | nooto t0® |imergreon | Delay | Perpcy | Max
Description | Type | Phase | Phase | Greens (s) (=) (pcu) (pculHr) (pcu) Sat (%) (pcu) (pcu) (pcu) (peutin) | (sipcu) ::I‘I::ile
Network - - - - - - - - - 142.2% 0 110 0 199.6 - -
Unnamed
S - - - - = - = = - 142.2% 0 110 0 199.6 - -

11 Ahead Left | U A 1 49 - 847 1923 1088 | 79.3% - - - 56 23.9 186
124113 el U | AB 1 ag2r | - 415 | 20801902 | s, | T06% - - - 44 376 104
anea | LEREAL) E F 1 2410 | 14 927 | 17461948 | 652 | 1422% - - - 1611 | 6257 | 1708

51 Ahead Left | U € 1 17 = 368 1854 37 99.29% - c = 126 1232 18.0

52 Ahead u c 1 17 - 413 2080 416 99.3% - - - 136 118.2 19.6
" okl :

+T12 u D 1 10 = 131 1904:1848 363 36.1% - - - 15 41.6 20
Ahead

LG Ahead u o 1 7 - 144 1940 1552 8.7% - - - 0.1 18 0.5

101 Left 0 - - - - 110 1764 563 19.4% ] 110 0 0.6 18.4 138

111 Ahead u o 1 7 - 241 1940 1552 155% - - - 0.2 3.4 14

c1 Stream: 1 PRC for Signalled Lanes (%) -58.0 Total Delay for Signalled Lanes (pcuHr): 18877 Cycle Time {s): 80
1 Stream: 2 PRC for Signalled Lanes 4708 Total Delay for Signalled Lanes (pouHr): 0.30 Cycle Time (5): 80
PRC Quer All Lanes (%) -68.0 Total Delay Over All Lanes{peubr):  100.63
Table 10b: Junction 10 (PM)
Total |Arrow | Demand Turners | Tumners When | TurnersIn | Total | Av. Delay | M€an
Item L s || Lo || B Green | Green | Flow ST Capacity | Deg In Gaps Unopposed Intergreen Delay Per PCU R
Description | Type | Phase | Phase | Greens (2) (2) (pcu) (pculHr) (pcu) Sat (%) (pcu) (pcu) (pcu) (pcuHn) | (sipcu) ::.l‘ljllile
Network - - - - - - - - - 126.1% 50 92 0 178.7 - -
Unnamed
i c c c c c . 5 = c 125.1% 50 92 0 178.7 5 c

M Ahead Left u A 1 49 - 609 1923 1065 57.0% - - - 29 16.9 10.5
12+1/3 AELB:; u AB 1 49:25 - 589 2050:1902 549 107 2% - - - 321 196.4 419
e | LSRNy E F 1 |2z | 749 | 17461946 | 598 | 1251% - - - 903 | 4340 99.0

5M Ahead Left u c 1 19 - 43 1829 406 106.0% - - - 234 195.6 296

512 Ahead u c 1 19 - 490 2080 462 106.0% - - - 259 1906 33.0

Right -
TH+712 u D 1 10 - 233 1904:1843 vz 62.7% - - - 31 479 32
Ahead

an Ahead 4] 1 K| - 99 1940 1552 6.1% - - - 01 28 0.5

101 Left o > > - = 142 1764 613 23.0% 50 92 0 05 129 22

111 Ahead u 4] 1 K| - 375 1940 1552 242% - - - 04 38 25

€1 Stream: 1 PRC for Signalled Lanes (%):  -30.1 Total Dalay for Signalled Lanes {peuHr): Cycle Time {s): 00
c1 Stream: 2 PRC for Signalled Lan . 2725 Total Delay for Signalled Lanes {pcuHr): Cycle Time (s} B0
PRC Qwer All Lanes -381 Total Delay Cver All Lanes{pouHr):
Junction 11, PICADY 9 - Priority Intersection Module
Table 11: Summary of Junction Performance, Junction 11
A D
. N Hetwork 95% - . Networ
Slst G!ue:e Queue Delay | ore | Los .:Jullmtmn Ju:gt:n Residual ?Et Q:e:e Queue Delay | pec| Los .Il:luE:lc‘tmn Ju:gnn Residu
Veh) | 1yeny | (8 elay (s) Capacity Veh) | an) ay (s) Capaci
020
Stream B-AC 02 | 10 |1122|018| B 2 04 | 18 |1284|020| B zia
o1 1.48 A [Stream | D2 1.18 A [Strea
Stream C-AB 1.7 | 56 | 506 |040| & C-AB] 0.8 | 33 | 487 |024| A BAC]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a

user-definable threshold (see Analysis Options) is met.
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Junction 12, PICADY 9 - Priority Intersection Module

Table 12: Summary of Junction Performance, Junction 12

Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Stream B-ACD 0.0 000 |000| A 0.0 000 [o000| A

Stream A-BCD 1.9 827 | o050 A 21% 5.7 1164 [073]| B 7%
Stream D-ABC 12 18.01 |056| © [Stream D-ABC] 0.5 1167 [032]| B (Stream A-BCD]
Stream C-ABD 0.0 0.00 [o000| A 0.0 0.00 |o000| A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 13, PICADY 9 - Priority Intersection Module

Table 13: Summary of Junction Performance, Junction 13

Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Stream B-AC 3.4 3470 | 079 | D 0% 1.2 1854 | 056 | C -16 %

Stream C-AB 1.6 9.88 052| A [Stream B-AC] 61.8 206.63 | 1.1 F [Stream C-AB]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 14. ARCADY 9 — Roundabout Module

Table 14: Summary of Junction Performance, Junction 14

A »

Set ID | Queue (Veh) | Delay (s) [ RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS [ Network Residual Capacity
020

Arm 1 35 617 [o078| A 1.6 365 [062| A

Arm 2 0.2 165 |0.15]| A 24 % 2.2 444 o069 A -4 %
D1 D2

Arm 3 0.0 233 [o002]| A [Arm 1] 0.3 500 |021] A [Arm 4]

Arm 4 0.2 387 [020] A 6.6 5996 [090| F

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 15. ARCADY 9 — Roundabout Module

Table 15: Summary of Junction Performance, Junction 15

A

Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Arm 1 0.8 285 |044| A 0.9 276 |048| A

Arm 2 0.7 472 |o041| A 0% 0.9 554 |047] A 29%
Arm 3 0.2 468 [015| A [Arm 4] 0.1 498 [o009]| A [Arm 4]
Arm 4 1738 3256 |096| D 29 629 [075| A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Table 16a: Junction 16 (AM)

Mean
Total Arrow | Demand . Turners Turners When | Turners In Total Av. Delay
Lane Lane | Full Arrow | Num Sat Flow Capacity | Deg Max
Item o Green | Green | Flow In Gaps Unopposed Intergreen Delay Per PCU
Description | Type | Phase | Phase | Greens (s} (s} e (pcurHr) (pcu) Sat (%) {pcu) (pcu) T {pcubn) | (sipcu] ::lﬁ;e
Network - - - - - - - - - 191.8% 0 0 0 2143 - -
Unnamed
Junction - - - - - - - - - 191.8% 0 0 0 2143 - -
" Hrae | v E 1 11 479 1573 250 | 1918% - - 1309 | 9840 | 1356
21 u - - - - 474 1940 1940 221% - - - 01 12 0.1
4w | ROMLSR ) cp 1 1712 460 | 18341891 | 438 | 1051% - - 231 1807 | 280
Ahead - c 4oy, 4
Gi2+6/1 Right Left u F 1 2 - 608 2040:1687 527 115.4% - - - 536 3176 61.4
81802 Legig\gtead u | aB 1 17:12 426 | 19061020 | 511 | B34 . : 65 548 10,0
ct PRC for Signalled Lan -113.1 Total Delay for Signalled Lanes (peuHr):  214.15 Time {s}: 80
PRC Owver All Lans -1131 Total Delay Qver All Lane uHr); 21420
Table 16b: Junction 16 (PM)
Mean
Total Arrow | Demand . Turners | Turners When | Turners In Total Av. Delay
Lane Lane | Full Arrow | Num Sat Flow Capacity | Deg Max
ltem - Green | Green | Flow In Gaps | Unopposed Intergreen Delay Per PCU
Description | Type | Phase | Phase | Greens (=) (=) (pcu) (pculHr) (pcu) Sat (%) (pcu) (pcu) (pcu) (pcutn) | (sfpcu) ?lljl.lcilile
Network - - - - - - - - - 122.3% 0 0 0 103.3 - -
Unnamed
Junction : - - - - - = = = 122.3% 0 0 0 103.3 = -
1 Lefi Ahead | E 1 12 326 1545 267 | 1223% - - 7 | 4159 419
Right
2 u - - - - 376 1940 1940 18.3% - - - 01 1.1 0.1
aiaz | ROMLER |y ocp 1 2412 610 | 13801891 | s9s | 1024% . : 26 1335 302
Ahead . 3 89 - - -
B2+6/1 Right Left u F 1 13 - 414 20181687 364 113.8% 355 308.5 39.6
814412 Le&;"':fad u | as 1 2412 556 | 18891920 | 659 | B44% - - 75 433 129
c1 PRC for Signalled Lan -35.8 103.21 ]
PRC Qver All La -35.8 103.22
Table 17a: Junction 17 (AM)
Mean
Total Arrow | Demand - Deg Turners | Turners When | Turners In Total Av. Delay
Lane Lane | Full Arrow | Num Sat Flow | Capacity Max
Item . Green | Green | Flow Sat InGaps | Unopposed Intergreen | Delay Per PCU
Description | Type | Phase | Phase | Greens (s) (s) (pcu) {pcw/Hr) | (pcu) (%) (pcu) (pcu) (pecu) (pcuHr) | (s/pcu) %l:ﬂile
Network - - - - - - - - 89.8% 0 0 0 295 - -
IO - - - - - - - - - 89.8% 0 0 0 295 - -
Junction
"M Ahead Left u A 1 38 - 307 1834 795 38.6% - - - 1.8 210 5.5
172 Ahead u A 1 38 - 369 2080 P01 40.9% - - - 21 209 BB
173 Right u B 1 19 - 101 1981 440 22.9% - - - 1.0 34.0 22
2" Ahead Left u E 1 16 - 302 1360 351 86.0% - - - 57 65.2 10.1
22 Right u E 1 16 - 169 1857 351 45.2% - - - 20 42,4 42
n Left Ahead u c 1 36 - 709 1921 790 89.5% - - - 39 45.0 20.5
3 Right u D 1 19 - 354 1995 443 88.9% - - - 72 65.9 130
41 u - - - - 256 1940 1940 13.2% - - - 0.1 11 0.1
51 u - - - - 209 1940 1940 #M.7% - - - 04 16 0.4
&M u - - - - 21 1940 1940 10.9% - - - 0.1 1.0 0.1
62 u - - - - 503 2080 2080 24 2% - - - 02 11 02
m u - - - - 972 1940 1940 29.5% - - - 02 13 02
c1 PRC for Signalled Lan 02 28.68 Cycle Time (s} B0
PRC Over Al La 0z 20.55
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Table 17b: Junction 17 (PM)

Mean
rom (e |t | (Armow \Wem | Grcen | Green | Pow | SetFiow | Capsciy | S0P | inGoge | Unopposed | inrgrecn | Delay | P PEU’ | MK
(=) (s) (pcu) (%) (pcu) (pcu) (pcu) (pcuHr) | (sfpcu} | ooy
Network - - - - - - - - - 76.2% 0 0 0 20.4 - -
Unnamed - - : : . : - . - || o 0 0 204 . .
n Ahead Left u A 1 42 - 418 1891 903 46.3% - 23 195 7.4
1z Ahead u A 1 42 - 477 2080 994 45.0% - 26 194 8.4
73 Right u B 1 17 - 75 1951 396 18.9% - 07 356 1.7
21 Ahead Left u E 1 14 - 233 1858 310 75.2% - 38 564 7.0
252 Right u E 1 14 - 115 1857 309 372% - 1.4 425 28
3 Left Ahead u C 1 40 - 611 1919 ar4 69.9% - 45 264 132
3z Right u D 1 17 - 304 1985 399 76.2% - 4.4 523 8.6
4an u - - - - 204 1940 1940 10.5% - 0.1 1.0 0.1
E u - - - - 659 1940 1940 34.0% - 0.3 14 0.3
61 u - - - - 368 1940 1940 19.0% - 0.1 11 0.1
62 u - - - - 590 2080 2080 25.4% - 02 12 0.2
m u - - - - 412 1940 1940 212% - 0.1 12 01

c1 PRC for Signalled Lanes (%) 181 Total Delay for Signalled Lanes (pcuHr): 108.60 Cycle Time (s): 80

PRC Over All Lanes (%) 121 Total Delay Over All Lanes{pcuHr): 2036

Junction 18. ARCADY 9 — Roundabout Module

Table 18: Summary of Junction Performance, Junction 18

Queue (PCU) | Delay (s) | RFC | LOS | Network Residual Capacity | Queue (PCU)

Arm 1 1.2 59.41 0.95
Arm 2 0.8 4.47 045| A
Arm 3 58.1 209.09 | 1.11 F

-19 %

[Arm 3]

LOS | Network Residual Capacity

Delay (s) | RFC
0
1.0 7.83 051 | A
5.9 16.44 | 0.86
30.5 158.82 | 1.07| F

-14 %

[Arm 3]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 19. ARCADY 9 — Roundabout Module

Table 19: Summary of Junction Performance, Junction 19

Queue (Veh) | Delay (s)

A

Arm 1 0.0 0.00 000 | A
Arm 2 00 2.88 0.01 A
Arm 3 0.4 2.51 028 A
Arm 4 03 217 022 A

241 %

[Arm 3]

RFC | LOS | Network Residual Capacity | Queue (Veh)

RFC | LOS | Network Residual Capacity

Delay (s)
0
0.0 2.26 0.00| A
0.0 0.00 0.00| A
0.2 2.09 019 A
0.2 1.98 019 A

417 %

[Arm 4]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Junction 20, PICADY 9 - Priority Intersection Module

Table 20: Summary of Junction Performance, Junction 20

Stream B-AC

Queue (Veh) | Delay (s)

0.6

14.95

A

RFC | LOS | Network Residual Capacity | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity

0.38

B

Stream C-AB

0.0

6.95

0.03

A

40 %

[Stream B-AC]

0.3

9.98

0.23

A

0.0

6.17

0.05

A

94 %

[Stream B-AC]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 21. ARCADY 9 — Roundabout Module

Table 21: Summary of Junction Performance, Junction 21

Set ID | Queue (Veh) | Delay (s)

A

RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s)

Arm1 1.0 3.82 0.51 A
Arm 2 0.4 2.23 029 A
Arm 3 o 0.6 2.47 039 A
Arm 4 0.2 2.30 0.20 A

65 %

[Arm 1]

D2

07 3.04 042 | A
0.4 213 030 A
0.6 2.49 039 A
0.2 2.04 014 A

RFC | LOS | Network Residual Capacity

98 %

[Arm 1]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met

Junction 22, LINSIG

Table 22a: Junction 22 (AM)

Mean
e Lane | Full Arrow | Num Total Arrow | Demand Sat Flow Capacity Deg Turners Turners When | Turners In Total Av. Delay Max
Item Description | T Ph Ph G Green | Green | Flow H Sat In Gaps Unopposed Intergreen Delay Per PCU
ype ase ase | Greens | o) (=) D (pcu/Hr) | (peu) (%) (peu) (pcu) (pcu) (pcuHr) | (s/pcu) ?"e'i'e
pcu
Network - - - - - - - 79.1% 16 115 0 226 -
Unnamed _ - - - = B - 79.1% 16 115 ] 226 - =
Junction
L Left Ahead u B 1 2 392 1938 495 79.1% - - - 5.2 48.1 10.9
12 Right u c 1 22 - 156 1391 483 323% - - - 14 327 34
2n u - - - 439 1940 1940 257% - - - 02 12 02
22 u - - - - 390 1940 1940 20.1% - - - 0.1 12 0.1
apat | FOMLEt )y ) oy 1| 1038 13 | 20561860 | 374 | 302% - - - 11 349 19
41 Ahead u N 1 76 - 151 1940 1660 9.1% - - - 0.1 12 0.1
5i2+5M1 Ahead Left | U+O E- 1 23 396 1940:1764 S41 73.3% 16 115 o 4.1 372 96
5/3+5/4 ‘;‘;ﬂd u E 1 23 - 433 2050:1391 583 T42% - - - 5.0 414 103
Ti2+T1 Left Ahead u AL 1 33 325 2080:1774 T84 415% - - - 28 291 45
13 Right u 1 8 - 133 1872 187 71.0% - - - 26 711 4.4
a1 u - - - 351 1940 1940 18.1% - - - 0.1 1.1 0.1
a1 Ahead u N 1 76 - 113 1840 1660 6.6% - - - 0.1 22 0.4
101 u - - - 151 1940 1940 7.8% - - - 00 1.0 0.0
C1  Steam: 1 PRC for Signalled Lanes (%) 13.7 Total Delay for Signalled Lanes (pcuHr): 22.07 Cycle Time {s): 80
c1 Stream: 2 PRC for Signalled Lanes (%) 880.3 Total Delay for Signalled Lanes (pcuHr): 0.12 Cycle Time (s): 80
PRC Owver All Lanes (%) 13.7 Total Delay Ower All Lanes{peuHr): 2264
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Table 22b: Junction 22 (PM)

Mean
=T Lane | Full res | e Total Arrow | Demand Sat Flow Capacity Deg Turners Turners When | Turners In Total Av. Delay Max
Item Description | Type | Phaze | Phase | Greens Green | Green | Flow (PcurHr) (pcu) Sat In Gaps Unopposed Intergreen Delay Per PCU Queue
(s) (s) (pcu) %) (pcu) (pcu) (pcu) (pcuHr) | (s/pcu) (pcu)
Network - - - - - - - - 9M1.7% k3 a7 o 276 - -
Unnamed
s - - - - - - - - 91.7% kL a7 o 276 - -
"M Left Ahead u 1 32 - 651 1937 710 91.7% - - - a7 534 201
12 Right u C 1 32 - 186 1891 693 26.5% - - - 1.2 23.6 3.4
21 u - - - 304 1940 1940 15.7% - - - 01 1.1 0.1
22 u - - - 263 1940 1940 13.8% - - - 01 1.1 0.1
ey | FOULER |y | oy 1 1029 | - 185 | 20571360 | 465 | 39.8% . . . 18 47 26
41 Ahead u N 1 76 - 120 1940 1660 T.2% - - - 00 1.2 0.0
Sf2+5M Ahead Left | U+O E- 1 14 - 297 1940:1764 367 81.0% 3 a7 o 42 50.4 6.0
5/3+5/4 ';';_Iatd u E 1 14 - 315 2080:1891 387 81.5% - - - 52 59.4 9.0
TR+IN Left Ahead u AL 1 742 - 179 2050:1774 753 23.8% - - - 1.1 225 20
T3 Right u A 1 T - 142 1872 166 83.3% - - - 40 102.0 5.9
an u - - - 399 1940 1940 20.6% - - - 01 1.2 0.1
an Ahead u H 1 76 - 185 1840 1660 11.1% - - - 01 23 0.8
101 u - - - 120 1940 1940 6.2% - - - 00 1.0 0.0
C1  Stream: 1 PRC for Signalled Lanes (%) 1.6 Total Delay for Signalled Lanes (peuHr): 27.15 Cycle Time {s): 80
c1 Stream: 2 PRC for Signalled Lanes (%) 7075 Total Delay for Signalled Lanes (pocuHr): 0.18 Cycle Time (s} 80
PRC Qwer All Lanes (%) 18 Taotal Delay Qver All LanesipeuHr): 27.64

Junction 23. ARCADY 9 — Roundabout Module

Table 23: Summary of Junction Performance, Junction 23

A

Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Queue (Veh) | Delay (s) | RFC | LOS
D20

Arm1 35 1058 | 078 | B 0.9 429 |o0a48| A

Arm 2 1.0 319 050 A 14 % 1.0 274 [o50[ A

Arm3 0.9 472 |049| A e 23 872 [o70| A

Arm 4 0.9 697 |048| A 1.1 972 [o052]| A

Network Residual Capacity

19 %

[Arm 3]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met

Junction 24. PICADY 9 - Priority Intersection Module

Table 24: Summary of Junction Performance, Junction 24

Queue (Veh) | Delay (s)

Stream B-AC 38.4

464.87

159 | F -19 % 4.4

Stream C-AB 121.0

351.09

RFC | LOS | Network Residual Capacity | Queue (Veh) | Delay (s)

67.32

0.85 F

RFC | LOS | Network Residual Capacity

-T%

119 F 15.1

[Stream C-AB]

39.47

0.91 E

[Stream B-AC]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Junction 25. PICADY 9 - Priority Intersection Module

Table 25: Summary of Junction Performance, Junction 25

Queue (PCU) | Delay (s) | RFC | LOS | Network Residual Capacity | Queue (PCU) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Stream B-AC 01 739 |009| A 99 % 0.4 1001 |027| B 105 %

Stream C-AB 0.6 5.51 025 A [Stream C-AB] 0.2 5.80 013 A [Stream B-AC]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 26. PICADY 9 - Priority Intersection Module

Table 26: Summary of Junction Performance, Junction 26.

Queue (Veh) [ Delay (s) | RFC | LOS | Network Residual Capacity | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Stream B-ACD 0.2 891 |017| A 0.3 1042 |022] B

Stream A-BCD 0.0 492 |oo0z2] A .. 0.1 561 | 005] A 29 5%
Stream D-AB 0.1 8.68 0.08| A 0.2 9.56 013 A

Stream D-BC 1.3 1852 | 057 | C [Stream D-BC] 0.9 1642 | 047| C [Stream D-BC]
Stream C-ABD 0.2 5.28 010 A 0.4 4.48 0.16

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Network Diagrams for LINSIG Models of Signalised Junctions

Figure A: Network Layout Diagram, Junction 4
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Figure B: Network Layout Diagram, Junction 5
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Figure C: Network Layout Diagram, Junction 6
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Figure D: Network Layout Diagram, Junction 8
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Figure E: Network Layout Diagram, Junction 10
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Figure F: Network Layout Diagram, Junction 16
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Figure G: Network Layout Diagram, Junction 17
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Figure H: Network Layout Diagram, Junction 22
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Appendix C — Active Travel Map Summary
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Bridgend County Borough Council

Active Travel
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Subject: Uncertainty Log Development and Future Year Junction Model Assessment

1 Introduction

Mott MacDonald was commissioned in January 2020 by Bridgend County Borough Council
(BCBC) to develop a series of technical notes to help determine the traffic impact of committed
developments and the proposed Candidate Sites on the highway network as part of evidence base
supporting the Local Plan development process.

This technical note will report on the development of the uncertainty log and the future year
highway situation using junction modelling tests to determine the impact of traffic at key junctions
on the Bridgend highway network.

2 Uncertainty Log Development

An uncertainty log has been developed that takes account of all committed development within the
BCBC area. Residential developments were reviewed against the BCBC Joint Housing Land
Availability Study 2019 to establish the current level of build out which will be generating traffic on
the highway and the additional traffic that will be generated once the developments are complete.
The level of additional trips was established by extracting the trip generation estimates from the
approved transport assessments submitted to BCBC as part of the original planning applications or
using the appropriate TRICS database trip rate.

These targeted local growth rates were informed by development control estimates that are

classified as “near certain”, “more than likely” and “reasonably foreseeable” in accordance with the
Department for Transport DfT TAG Unit M4 - Table A2 Classification of Future Impact.

In addition, the trip generation estimates for each of the candidate sites was extracted from the
appropriate transport assessments submitted to BCBC as part of the Local Plan Development.

This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only.
It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other
purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it.



Mott MacDonald 2

The total number of trips in the Uncertainty Log were then distributed through each of the junctions
for residential, employment and leisure trips using the Gravity Model Methodology below.

Step 1: Trip distribution

Trips were allocated according to the distribution suggested by the 2011 census journey to work
data, downloaded from www.nomisweb.co.uk. (Table ID WFO1BEW: Location of usual residence
and place of work (OA level)). The 2011 census data is the latest available source and is the
industry accepted standard used to estimate travel patterns from development sites that are likely
to be constructed in the future.

A zoning system was used including the 19 Middle layer Super Output Areas (MSOAS) in Bridgend
and surrounding local authority areas where the route may vary according to the start location in
Bridgend. The remaining trips were allocated to the M4 westbound (Ceredigion, Pembrokeshire,
Carmarthenshire and Swansea) or the M4 eastbound (all other destinations).

For each MSOA, the percentage of trips from that MSOA to work in each of the zones was
calculated using the travel to work data. Similarly, the percentage of employment trips to each
MSOA from each of the zones was calculated. Generally when looking to distribute future traffic
onto a highway network it is accepted practice to use the main trip attractors for the relevant time
period. In this case for the AM peak the predominate trip type is Home to Work and this has been
used to distribute the Candidate Site trips across the BCBC highway network. This was then
reversed for the PM peak, with minor changes to routeing to avoid trips being allocated to junction
movements that would attempt to use one way streets in reverse.

An example of the MSOA data is provided below in Table 1, below;

Table 1: Example of a Workplace destinations calculation for residential developments within W02000218

From — Home To — Workplace Total trips %

W02000218 : Bridgend 001 W02000218 : Bridgend 001 219 10%
W02000219 : Bridgend 002 297 14%
W02000220 : Bridgend 003 5 0%
W02000221 : Bridgend 004 17 1%
W02000222 : Bridgend 005 78 4%
W02000223 : Bridgend 006 34 2%
W02000224 : Bridgend 007 68 3%
W02000225 : Bridgend 008 50 2%
W02000226 : Bridgend 009 57 3%
W02000227 : Bridgend 010 23 1%
W02000228 : Bridgend 011 89 4%
W02000229 : Bridgend 012 7 0%
W02000230 : Bridgend 013 59 3%
W02000231 : Bridgend 014 201 9%
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W02000232 : Bridgend 015 231 11%
W02000233 : Bridgend 016 4 0%
W02000234 : Bridgend 017 14 1%
W02000235 : Bridgend 018 14 1%
W02000236 : Bridgend 019 16 1%
Neath Port Talbot 286 13%
The Vale of Glamorgan 37 2%
Rhondda Cynon Taf 79 4%
Merthyr Tydfil 1 0%
M4 East 179 8%
M4 West 74 3%
TOTAL 2,139 100%

Source: Office for National Statistics via www.nomisweb.co.uk. Table ID WF01BEW; Mott MacDonald

Step 2: Routing

For each origin-destination pair, a route was traced between the two points using the fastest route
suggested by Google Maps. Where there was more than one likely route between zones, the traffic
was assumed to be split equally between these.

For residential sites, it was assumed that the departure trips began at each specific site and ended
at the area or areas of the destination zone where employment is most concentrated. Where there
are multiple employment zones, the trips were split equally between them.

For employment sites, arrival trips were assumed to begin at the main residential areas of the
origin zone and end at the site. Where there are multiple residential areas, the trips were split
equally between them.

Step 3: Junction impact

When a route passed through one of the 26 assessed junctions, traffic was allocated to the
appropriate movement. If all traffic passed through a junction movement it was scored as 1. Where
traffic was split between two or more routes, an appropriate proportion of trips were allocated, for
example half the traffic would score 0.5.

These scores were then multiplied by the trip numbers identified in the uncertainty log, to calculate
the number of trips through each junction movement. Trip numbers were calculated for AM and PM
departures for the residential sites and for the AM and PM arrivals for the employment sites.

The allocations for each of the development sites were then added together, to calculate the
combined traffic impact of all the sites each of the 26 junctions modelled.

To obtain routing for residential arrivals and employment departures, the junction movements were
reversed and manual adjustment made, where necessary, to account for one-way streets (Nolton



Mott MacDonald 4

Street at junction 17) and restricted movements into Angel Street at junction 10, both in Bridgend
town centre.

The following were then combined to obtain development totals for the AM peak and then
transposed to create the equivalent PM peak future year trip numbers:

residential AM departures
residential AM arrivals
employment AM departures
employment AM arrivals

Step 4: Input future traffic flows into Junction Models

These trips were then added to the COVID uplifted base year 2020 and committed development
flows to form the basis for the future year modelling.

3  Future Year Modelling

Future year modelling has been carried out the 26 locations as shown in Appendix A. The traffic
flows are based on the base year data collected in October 2020 which have been uplifted to
account for the reduced traffic levels resulting from local Welsh lockdowns (see Technical Note 1).
The development traffic has been added to the relevant junctions using the gravity model
developed from the uncertainty log for the already Committed Developments identified from extant
Planning Permission and with the addition of the proposed LDP Candidate Sites (Table 2).

The additional residential numbers within the Candidate Sites that have been included in the future
year junction assessments are detailed in, Table 2. These have been selected by Bridgend County
Borough Council as the most likely future residential scenario and these include the proposed build
out levels expected within the LDP Plan Period. All proposed employment sites have been
included in the junction assessments at their full LDP allocation levels.

Table 2: Proposed Residential Candidate Sites Numbers for the LDP Plan Period

Porthcawl Waterfront Regeneration Area 1200 1200 0
Island Farm 850 850 0
Land West of Bridgend 850 850 0
Parc Afon Ewenni 675 675 0
Land East of Pencoed 770 770 0
Land East of Pyle 900 2000 1100
Craig y Parcau 110 110 0
Land East of Bridgend Road, Pontyrhydycyf (Jehu) 140 140 0
Llangynwyd Four Seven Service Station (GJP) 102 102 0
Land at Llangynwyd (Persimmaon) 117 117 0
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The junctions have been modelled using Junctions9 and LINSIG, as appropriate, with the
roundabouts and priority junctions being modelled using Junctions9 software and the signal
controlled junctions being modelled using LINSIG software.

The operation of priority control junctions and roundabouts is measured in terms of a Ratio to Flow
Capacity (RFC) value where a level at or below an RFC of 0.85 is considered to demonstrate a
junction is operating well (for the detailed RFC output on each arm see Appendix B). Where
junctions are operating with one arm slightly above an RFC of 1.0 there will generally be no
noticeable or unacceptable queues and delays seen on the highway network during normal
operation and this is indicated for each by a positive network residual capacity.

The operation of signal control junctions is measured in terms of Practical Reserve Capacity (PRC)
value where a level at or below 90% is considered to demonstrate a junction is operating well (for
the detailed PRC output on each arm see Appendix B). Where junctions are operating with a
percentage degree of saturation below 100% on most arms there will generally be no noticeable or
unacceptable queues and delays seen on the highway network during normal operation.

However, other external factors such as inappropriately parked or broken down vehicles may
cause temporary short lived long queues as can incidents of extreme weather conditions when
junctions are operating at or above their theoretical capacity which is measured as an RFC of 1.0
or a percentage degree of saturation of 100% for uncontrolled and signal controlled junctions,
respectively.

Tables 3 (A and B) and 4 (A and B) provide an indication of the level of operation of each junction
in both the AM and PM peak hour with the full output details shown in Appendix B. Most junctions,
with their existing configurations, are showing some issues in both peak hours with all the
proposed committed developments completed and all Candidate Sites fully built out, although
some of the delays would be likely to be alleviated by local rerouting or retiming of journeys (peak
spreading).

Table 3A: Network Residual Capacity (priority junctions and roundabouts)

1 | A4229 Pyle Rd/A4106 Newton Nottage Roundabout 28% 37%
Rd/A4106/Fulmar Rd

2 | A48/A4106 Bridgend Road roundabout Roundabout 14% 15%

3 | A48/A473 roundabout Roundabout 17% 76%

7 | A4061/Heol Stradling/W Plas Rd roundabout Roundabout -4% -16%

9 | A4061/A473/Tondu Road roundabout Roundabout -2% 6%

11 | A473/Glan-Y-Parc Priority 6% 3%
junction

12 | St Leonards Road/A473 Priority 8% -9%
junction

13 | Heol-Y-Nant/A473 Park Street Priority -12% -28%
junction

14 | A4061/McArthur Glen Roundabout -14% -32%

15 | A4061/Litchard Hill/Heol Y Groes Roundabout -30% -4%
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Ref | Survey Location Junction Network Residual
No Type Capacity
AM Peak |[PM Peak
18 | A48 Bypass Road/B4622 Roundabout -55% -32%
19 | A48 Crack Hill/Brocastle Manor Roundabout 41% 80%
20 | A48 Crack Hill/B4524 Corntown Road Priority 29% 76%
junction
21 | A4229/A48/Pyle Road Roundabout 19% 34%
23 | A4063/Park Road Roundabout -24% -19%
24 | A4061/Heol Canola Priority -30% -20%
junction
25 | A4093/A4061/Heol Pant-Yr-Arwel Priority 70% 81%
junction
26 | Penybont Road/Hendre Road/Coychurch Road/ Priority -4% 6%
Heol-Y-Groes junction

Table 3B: Network Degree of Saturation (signal controlled junctions)

Ref | Survey Location Junction Degree of Saturation
No Type AM Peak | PM Peak
4 | A48 Bypass Road/ B4265 Ewenny Road Signalised 168.3% 101.4%
roundabout roundabout
5 | A473/A48 Roundabout Signalised 177.0% 144.6%
roundabout
6 | A473 Waterton Road / Brocastle Avenue/ A473 Signalised 102.9% 181.1%
Waterton Road/ B4181 Coychurch Road roundabout
8 | A4061 Rotary International Signalised 84.8% 80.2%
Way/B4181 Tremains Road/Boulevard gyratory
De Villenave/Coity Road
10 | A473 Tondu Road/Angel Street/Park Street Signalised 188.9% 194.6%
junction
16 | A473/B4622/Bright Hill Signalised 256.9% 183.2%
junction
17 | A483 Cowbridge Road/B4265 Ewenny Road/ Signalised 111.4% 86.0%
A473 Langenau Strasse/Nolton Street junction
22 | A4063 Maesteg Road/A4065 Bryn Signalised 407.5% 394.4%
Road/Bridgend Road junction

Committed Development and Candidate Site Scenario

Table 4A: Network Residual Capacity (priority junctions and roundabouts)

Ref | Survey Location Junction Network Residual
No Type Capacity
AM Peak | PM Peak
1 | A4229 Pyle Rd/A4106 Newton Nottage Roundabout 4% 8%
Rd/A4106/Fulmar Rd

2 | A48/A4106 Bridgend Road roundabout Roundabout -16% -15%

3 | A48/A473 roundabout Roundabout -12% 23%

7 | A4061/Heol Stradling/W Plas Rd roundabout Roundabout 7% -5%
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9 | A4061/A473/Tondu Road roundabout Roundabout -11% 6%
11 | A473/Glan-Y-Parc Priority -11% -14%
junction
12 | St Leonards Road/A473 Priority -23% -24%
junction
13 | Heol-Y-Nant/A473 Park Street Priority -23% -38%
junction
14 | A4061/McArthur Glen Roundabout -16% -34%
15 | A4061/Litchard Hill/Heol Y Groes Roundabout -32% -8%
18 | A48 Bypass Road/B4622 Roundabout -66% -52%
19 | A48 Crack Hill/Brocastle Manor Roundabout 34% 69%
20 | A48 Crack Hill/B4524 Corntown Road Priority 19% 61%
junction
21 | A4229/A48/Pyle Road Roundabout -13% -3%
23 | A4063/Park Road Roundabout -28% -25%
24 | A4061/Heol Canola Priority -35% -24%
junction
25 | A4093/A4061/Heol Pant-Yr-Arwel Priority 67% 77%
junction
26 | Penybont Road/Hendre Road/Coychurch Road/ Priority -6% 2%
Heol-Y-Groes junction
Table 4B: Network Degree of Saturation (signal controlled junction)
4 | A48 Bypass Road/ B4265 Ewenny Road Signalised 191.5% 138.4%
roundabout roundabout
5 | A473/A48 Roundabout Signalised 239.1% 199.4%
roundabout
6 | A473 Waterton Road / Brocastle Avenue/ A473 Signalised 130.2% 270.6%
Waterton Road/ B4181 Coychurch Road roundabout
8 | A4061 Rotary International Signalised 88.3% 83.0%
Way/B4181 Tremains Road/Boulevard gyratory
De Villenave/Coity Road
10 | A473 Tondu Road/Angel Street/Park Street Signalised 232.8% 253.9%
junction
16 | A473/B4622/Bright Hill Signalised 335.9% 258.6%
junction
17 | A483 Cowbridge Road/B4265 Ewenny Road/ Signalised 178.5% 114.0%
A473 Langenau Strasse/Nolton Street junction
22 | A4063 Maesteg Road/A4065 Bryn Signalised 465.8% 476.8%
Road/Bridgend Road junction

The modelling outputs at Junction 22 (above) are included for comparison purposes only using the
existing junction layout to demonstrate that the significant highway improvements included in the
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Candidate Site development proposals for the Tondu area are necessary as part of a package of
mitigation measures. The associated Transport Assessment (Ref: Vectos Report April 2016 -
Merthyr Mawr Estate: Land West of Maesteg Road ,Tondu) provides a number of proposed new
highway layouts to support these mitigation proposals which are detailed below, and in Technical
Note 7. The proposed improvements would be phased over the construction period of the
Development and will be discharged through a series of conditions to ensure they match the build
out trigger points with an anticipated completion data of 2023. The improvements will include:

a new roundabout to facilitate access to the site linking Pentre Felin (Lidl) to the proposed
link road;

an improved MOVA signal controlled crossroads covering traffic using Maesteg Road/Bryn
Road/Bridgend Road and the A4063 (replacing junction modelled 22 Above); and

an upgraded roundabout for the A4063/Tondu/B4281

From the tables above, it should be noted that the operation of Junction 17, in the centre of
Bridgend, operates significantly differently in the AM and PM as it is affected by Nolton Street
being a one-way route allowing traffic to exit the junction, but not enter. Also Junction 8 operates
well in all situations as it forms part of the access arrangements to/from the inner bypass route
along the A4061.

4 External Factors Influencing the Operational Performance
of nearby Junctions

Redstart have published a report in February 2021 entitled Pencoed Level Crossing Draft Traffic
Capacity Study (Ref CS/099865/01) which discusses the effects that the level crossing in Pencoed
has on the surrounding junctions, including Junction 26 above, the report concludes that the
junction generally appears to work well but that the adjacent level crossing regularly creates
gueues back to Coychurch Road, which has an adverse impact on operation.

5 Conclusion

Technical Note 4 has summarised the future year modelling assessments and has highlighted the
junctions where significant highway improvements should be considered. Proposed mitigation
measures are discussed in Technical Note 7 for junctions within BCBC. The junctions that have the
most congestion are already signalised and the worst delay is on arms where the same lanes are
currently used for more than one movement within the existing signal phasing. The junctions that
are of most concern, and have been identified in the tables above, are:-

A48 Bypass Road/ B4265 Ewenny Road roundabout (Site 4)
A473 | A48 Roundabout (Site 5)

A473 Waterton Road / Brocastle Avenue/ A473 Waterton Road /
B4181 Coychurch Road (Site 6)

A473 Tondu Road / Angel Street/Park Street (Site10)
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A473 / B4622 / Bright Hill (Site16)
A483 Cowbridge Road/B4265 Ewenny Road / A473 Langenau Strasse / Nolton
Street (Sitel7)

The need for improvements at Junction 36 has previously been identified by the Welsh
Government and a WelTAG Stage 2 Study is being carried out to investigate improvements. Any
short listed options identified as a part of that study will then be submitted to the Welsh Ministers
for consideration to enable further developments within BCBC to be accommodated north of the
M4. However, a moratorium on Strategic Trunk Road improvements was announced by the Deputy
Climate Change Minister Lee Waters on Tuesday 22" June 2021:

“All new road-building projects in Wales are being frozen while the Welsh government conducts a
review....... Officials are in the final stages of establishing a roads review panel that will include
some of the UK's leading experts on transport and climate change. The panel will consider setting
tests for when new roads are the right solutions for transport problems, in line with the new Wales
transport strategy.

As a result no improvements to Junction 36 are envisaged within the foreseeable future and as
such further LDP developments north of the M4 cannot be adequately accommodated on the
existing congested highway network without significant financial investment that is beyond the
reasonable scope for Developers to deliver.

6 Recommendation

Possible highway and modal shift solutions are discussed in Technical Note 7 with a view to
returning the junction operation to a ‘nil detriment’ position with all the proposed Candidate Site
developments in place. Where possible, developments that have had the most significant impact
on the highway network will be identified to enable an appropriate planning contribution to highway
improvements to be established and charged.
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Appendix A — Survey Locations for Junction Modelling
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Appendix B — Junction Modelling Output Summary Tables
Committed Developments only

This report provides an overview of the junction modelling undertaken to assess the capacity at
which junctions are operating in both the AM and PM peak hour. The arms of each junction are
labelled clockwise and the corresponding road names are provided below.

Junction Arms- Road Names

Junction Arm Description
Junction 1 Arm 1 Pyle Road
Arm 2 Newton Nottage Road
Arm 3 A4106
Arm 4 Fulmar Road
Junction 2 Arm 1 A48 (east)
Arm 2 Bridgend Road
Arm 3 A48 (west)
Junction 3 Arm 1 A473
Arm 2 A48 (south)
Arm 3 A48 (north)
Junction 4 Arm 1 B4265 (north)
Arm 2 A48 (east)
Arm 3 B4265 (south)
Arm 4 A48 (west)
Junction 5 Arm A A473 Waterton Road
Arm B A48 Cowbridge Road
Arm C Shopping Centre Access
Arm D A48 Bypass Road
Arm E A473 Cowbridge Road
Junction 6 Arm A B4181 Coychurch Road
Arm B A473 Coychurch Road
Arm C Brocastle Avenue
Arm D A473 Waterton Road
Arm E David Street
Junction 7 Arm A A473 Waterton Road
Arm B A48 (east)
Arm C Retail Park
Arm D A48
Arm E A473 Cowbridge Road
Junction 8 Arm A A4061 Rotary International Way
Arm B B4181 Tremains Road
Arm C A4061 (west)
Arm D Coity Road
Junction 9 Arm 1 Boulevard De Villenave D’Ornon
Arm 2 Tondu Road (south)
Arm 3 Tondu Road (north)
Junction 10 Arm A Tondu Road
Arm B Angel Street
Arm C A473
Arm D Park Street
Junction 11 Arm 1 B473 (east)
Arm 2 Glan-Y-Parc
Arm 3 B473 (west)
Junction 12 Arm A St Leonard’s Road
Arm B A473 (east)
Arm C Unnamed Road
Arm D A473 (west)
Junction 13 Arm A Heol-Y-Nant
Arm B Park Street (east)
Arm C Park Street (west)

Junction 14 Arm 1 A4061
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Arm 2 Litchard Hill

Arm 3 Retail Park (east)

Arm 4 Retail Park (Sainsbury’s Entrance)
Junction 15 Arm 1 Litchard Hill (north)

Arm 2 A4061

Arm 3 Litchard Hill (south)

Arm 4 Heol-Y-Groes
Junction 16 Arm A A473 Waterton Road

Arm B A48 (east)

Arm C Retail Park

Arm D A473 Langenau Strasse

Arm E A473 Cowbridge Road
Junction 17 Arm A Nolton Street

Arm B A473 Cowbridge Road

Arm C B4265

Arm D A473
Junction 18 Arm 1 B4622

Arm 2 A48 (east)

Arm 3 A48 (west)
Junction 19 Arm 1 Unnamed access

Arm 2 Brocastle Manor Care Home

Arm 3 A48 (east)

Arm 4 A48 (west)
Junction 20 Arm A A48 (towards Ewenny)

Arm B B4524

Arm C A48 (towards Bridgend)
Junction 21 Arm 1 A48 (north)

Arm 2 A48 (east)

Arm 3 A4229

Arm 4 Unnamed road (towards North Cornelly)
Junction 22 Arm A Bryn Road

Arm B A4063

Arm C Bridgend Road

Arm D Maesteg Road
Junction 23 Arm 1 A4063 (north)

Arm 2 A4063 (east)

Arm 3 A4063 (south)

Arm 4 B4281
Junction 24 Arm A A4061 (north)

Arm B A4061 (south)

Arm C Heol Canola
Junction 25 Arm A Heol Pant-Yr-Awel (leading onto Blackmill Road)

Arm B A40461

Arm C A4093

Arm D Heol Pant-Yr-Awel (leading onto Woodland Terrace)
Junction 26 Arm A Penybont Road

Arm B Heol-Y-Groes

Arm C Coychurch Road

Arm D Hendre Road
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Junction 1, Arcady 9 — Roundabout Module
Table 1: Summary of Junction Performance, Junction 1

A »

Set ID | Queue (Veh) | Delay (s) [ RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Arm1 16 614 |062| A 18 6.33 | 064 A

Arm 2 15 641 |059[ A 28% 14 635 |059| A 37 %
D1 D2

Arm 3 0.4 229 [o29] A [Arm 4] 0.4 227 [o028] A (Arm 1]

Arm 4 1.7 867 |o064| A 0.8 526 [044| A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 2. Arcady 9 — Roundabout Module

Table 2: Summary of Junction Performance, Junction 2

L AM PM

Set | Queue Qs:lfﬁ'e Delay rREc| LOS Junction | Junction ::st::i‘:lrakl Set | Queue Q?::{:e Delay REC | LOS Junction | Junction ::st:;%;kl
ID | (Veh) (Veh) (s) Delay (s) LosS Capacity ID | (Veh) (Veh) (s) Delay (s) LOS Capacity
020
Arm1 1.6 27 402 | 0.61 A 14 % 53] 240 9.65 | 0.85 A 15 %
Arm2 | D1 3.1 13.4 | 1252 ] 0.76 B 7.62 A D2 1.0 2.5 6.52 | 0.51 A 7.44 A
Am 3 29 | 75 | 807 |075| A fom e 08 | 22 | 312 |044a| A ({4 T

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.

Junction 3, Arcady 9 — Roundabout Module

Table 3: Summary of Junction Performance, Junction 3

A P

95% . . Network 95% . . Network
T;‘ q#e:e Queue | P°!3Y | Rec | LOS ‘:’,“:“‘"“ "“I’_'gts'“ Residual ?;‘ Qaer‘l‘e Queue | P3| REc | LOS ‘é“'l’°"°" "“I'_'gts'“ Residual
(Veh) | ven) | (8 elay (s) Capacity (Veh) | yen) | (8 elay (s) Capacity
D20
Arm 1 15 | 29 | 835 |061| A 7% 05 | 24 | 344 |035| A 76%
Am2|D1| 01 | 05 | 348 |007| A | 698 A D2 01 | 05 | 331|008] A | 314 A
Am3 49 | 193 | 802 [o083] A [AmES] 12 | 16 | 285|054 A (Arm 3]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.
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Table 4a: Junction 4 (AM)
Turners Av. Mean
e Lane Lane | Full Arrow | Num Eml grrow :I:]Iemarld Sat Flow Capacity | Deg Sat 'II'uEners When 'Il'l:mers i .IIJD‘:HI Delay Max
m Description Type | Phase | Phasze | Greens {s;een {s;een {pg"u\; {pcu/Hr) (pcu) (%) {:cua}ps Unopposed {::J]green {pecﬂln Per PCU | Queue
pcu) (sfpcu) | (peu)
Network: A48
Ewenny - - - - - - - - - 168.3% | 0 0 0 172.2 - -
Roundabout
A43 Ewenny
Roundabout ” B - - - - - - - 168.3% 0 0 0 172.2 = -
Entry A48
" Bypass Road | U D 1 15 - 995 1932 1008 | 95.9% - - - 192 69.2 377
(W) Ahead Left
Entry A48 98.0:
124113 BypassRoad | U D 1 46 - 1083 | 20802080 | 1028485 | g oo - - - 18.0 s94 | 377
(W) Ahead :
21 Anead u E 2 49 - 862 1940 1098 | 75.3% - - - 21 9.1 40
212 Anead U E Z 49 - 1072 2080 178 | 88.7% - - - 44 15.0 6.4
213 Right U E 2 19 . 36 1357 1052 | 82% B B B 01 35 02
Entry B4265 1104
31+32 | EwennyRoad | U L 1 10 - a77 | 1867:2080 | 228+113 | ML - - - 269 | 2570 | 200
(M) Left Ahead :
Exit A48
an Bypass Road | U B - - - a70 1940 1940 | 43.0% - - . 04 156 04
(E)
Exit A48
an BypassRoad | U - - - - 1195 2080 2080 | 556% - - - 06 19 06
(E)
Exit 4285
501 Ewenny Road | U - - - - 506 1940 1940 | 22.4% - - - 01 12 0.1
(N}
&1 Anead U 1 1 23 - 208 1940 517 | 378% - - - 09 157 22
&n Right u I 1 23 - 126 1357 195 | 25.4% B B B 02 51 13
Entry A48
7 Bypass Road | U F 1 54 - 400 1918 172 | 341% - - - 12 109 51
(E) Left Ahead
Entry A48 37.0:
7124713 Bypass Road | U F 1 54 - 455 | 1940:1940 | 9745284 | L - - . 13 104 45
(E} Ahead |
Entry B4265 T
8124811 Ewenny Road | U M 1 7 - 397 | 20801914 | s9e147 | 0 - - - 933 | 8457 | 967
(S) Left Ahead s
Exit B4265
a1 Ewenny Road | U - - - - 332 1940 1940 | 16.5% - - - 01 11 0.1
(S)
1011 Anead u ® 1 73 - 274 1940 1595 | 17.2% - - - 01 14 01
102 Ahead u G 1 73 - 479 1940 1595 | 30.0% . - - 03 25 10
1073 Right u G 1 73 - 112 1732 1424 | 7.9% - - - 00 16 0.1
1201 Ahead u J 1 23 - 282 1940 517 | 409% . - - 23 387 40
122 Right U J 1 23 - 153 1732 462 | 200% . B B 07 270 10
Ped Link-pq | Unnamed Ped 0 0 . 0 . 0 0.0% ; . . Inf Inf Inf
PedLinicp2 | UnnamedPed | 0 0 - 0 . 0 0.0% : : . Inf Inf Inf
Ped Link: P3 U”"a['i‘:'? Ped 0 0 . 0 : 0 0.0% : - : Inf Inf Inf
Ped Link: P4 U““EE':: FE| - 0 0 . 0 . 0 0.0% : . . Inf Inf Inf
Ped Link: PS ”“"a['i‘:'? Ped 0 0 . 0 . 0 0.0% ; . . Inf Inf Inf
Ped Link: PG ”““aﬂ':: == 0 0 . 0 . 0 0.0% : . . Inf Inf Inf
Ped Linkp7 | {Unnamed Ped 0 0 . 0 . 0 0.0% ; . . Inf Inf Inf
PedLink pg | UMamedPed | 0 0 . 0 . 0 0.0% : . . Inf Inf Inf
C1 Stream: 1 PRC for Signalled Lan 7.0 088 a0
c1 Stream: 2 PRC for Signalled Lan 00 0.00 B0
PRC Over All Lans: 7.0 T223
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Table 4b: Junction 4 (PM)
Turners Av. Mean
e Lane Lane | Full Arrow | Num Eoixl grrow Elemand Sat Flow | Capacity | Deg Sat 'Il'uénen; When 'Il'l.;mers i '{Joilxl Delay Max
m Description Type | Phase | Phase | Greens {sr}een {s;een {pg"uv} (pculHr) (pcu) (%) {;cua;ps Unopposed {::ur}green {peczrln Per PCU | Queue
(pcu) (s/pcu) | (peu)
Network: A48
Ewenny : . . . - . . . - 1014% | 0 0 0 66.0 . .
Roundabout
A48 Ewenny
T . . - - - . . . - 1014% | 0 0 0 66.0 . -
Entry A45
11 Bypass Road | U D 1 39 . 457 1932 859 | 53.2% . . . 29 27 88
(W) Ahead Left
Entry A45 556:
124153 Bypass Road | U D 1 39 - 541 | 2080:2080 | 833+140 | SO . . . 33 217 92
(W) Ahead 4
201 Ahead U E 2 47 - 369 1940 1056 | 349% B B - 04 40 09
22 Ahead U E 2 47 B 580 2080 132 | 512% g f g 09 55 19
3 Right U E 2 47 - 75 1857 1011 | 7.7% B B - 0.1 31 02
Entry B4265 a5
3/1+32 | EwennyRoad | U L 1 12 - 422 | 19022080 | 2754158 | o o . . . 123 | 1052 | 146
(M) Left Ahead :
Exit A48
41 Bypass Road | U - - . . 370 1940 1940 | 19.1% . . . 0.1 14 0.1
(E)
Exit A48
42 Bypass Road | U : : . . 650 2080 2080 | 313% . . . 0.2 13 02
(E)
Exit BA265
501 Ewenny Road | U - - . . 286 1940 1940 | 147% . . . 0.1 14 0.1
(N)
81 Ahead U 1 1 30 - 274 1940 668 | 41.0% - - - 0.9 12.1 22
62 Right U 1 1 30 - 155 1857 540 | 247% B B - 0z 39 18
Entry A45
7 Bypass Road | U F 1 47 . 990 1926 1027 | 96.4% . . . 145 528 | 326
(E) Left Ahead
Entry A48 a4
7124713 Bypass Road | U F 1 47 . 987 | 19401940 | 999451 | L . . . 138 43.1 292
(E) Ahead o
Entry B4265 1014
B12+8/1 Ewenny Road | U M 1 12 - 351 | 2080:1906 | 1314215 | [0 . . . 144 | 1472 | 177
(S) Left Ahead :
Exit BA265
91 Ewenny Road | U - - . . 475 1940 1940 | 245% . . . 02 12 02
(s)
101 Ahead U G 1 55 - 789 1940 1457 | 53.0% g f R 06 26 06
102 Ahead U G 1 68 - 1093 1940 1487 | 735% B B - 15 50 20
10/3 Right U G 1 68 - 19 1732 1328 | 37% - - - 0.0 15 0.0
1201 Ahead U J 1 30 - 182 1940 668 | 27.0% B B - 11 217 22
122 Right U J 1 30 - 133 1732 597 | 223% - g - 06 17.0 09
Ped Link pq | {/nnamed Ped 0 0 . 0 . 0 0.0% . . . Inf Inf Inf
Ped Link P2 | UmnamedPed | 0 0 . 0 . 0 0.0% . . . Inf Inf Inf
Ped Link: P3 U””a{?:'f Ped 0 0 . 0 : 0 0.0% - - : Inf Inf Inf
Ped Link: P4 U““aﬂ.‘:: Fal| o 0 0 . 0 . 0 0.0% . . . Inf nf Inf
Ped Link: PS ”““a['i‘:: Ped 0 0 . 0 . 0 0.0% . . . Inf Inf Inf
Ped Link pg | UnamedPed | 0 0 . 0 . 0 0.0% . . . Inf Inf Inf
Ped Linic py | Unnamed Ped 0 0 . 0 . 0 0.0% . : . Inf Inf Inf
Ped Link: P8 U““aﬂ.‘:: Fal| 0 0 § 0 - 0 0.0% 7 7 7 Inf Inf Inf
c1 Stream PRC for Signalled Lan. -1286 uHr) 6543 =i}
c1 St 2 PRC for Signalled Lan 0.0 g uHr} 0.00 =)
PRC Over All Lan= -126 elay Over All Lan= uHr) 66.03
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Table 5a: Junction 5 (AM

Av. Mean
Item Lane Lane | Full Arrow | Num Eor:::aln g';::: E::;a o Sat Flow | Capacity | Deg .Irrlug:x Ll:ngrprz::zen Lﬂ;:ﬁ;z Lz::; Delay Max
Description | Type | Phase | Phase | Greens (s} (=) ] (pcu/Hr) (pcu) Sat (%) T ] T (peuHr) P?r PCU | Queue
(sipcu) | (pcu)
Network:
AAT3 A48
Waterton - - - - - - - - - AT7.0% 0 ] i} B612.5 - -
Rbt
AA4T3 A4S
Waterton - . ; . . - N - . 1770% | 0 0 0 6125 N .
Rbt
" sheadleft | U | CTA 1 39 B 1024 1930 855 | 119.4% - - 1000 | 3514 | 1158
12 Ahead u | cra 1 39 g 700 2080 924 | 75.7% - B - 56 288 16.1
201 Ahead u | cio 2 4% B 1187 1830 976 | 1029% - - 260 | 1004 | 462
23 Ahead v | cto 2 46 g 700 1962 1046 | 66.9% - B - 14 73 13.6
3n Ahead T ] - R g 507 1911 1911 | 245% R R 02 12 02
Ahead
&) hhead u ; . . . 1050 2013 2013 | 385% . - . 03 15 03
3 Ahead U - - - B 1055 1990 1990 | 49.5% - - 05 18 05
an Ahead v | cre 1 12 - 470 1838 265 - B - 179 | 9033 | 1234
an Ahead u | crc 1 12 B 355 1971 285 - - 435 | 4439 | 4o
5/ u - - - g 274 1940 1940 | 12.3% - B - 0.1 14 01
52 U ] B B f 527 2080 2080 | 265% g g 02 12 02
8/ LeftAhead | U - - - g 1404 1870 1870 | 61.1% - B - 08 25 0.3
612 Lefthead | U - - - - 1886 2005 2005 | 756% - - 15 37 15
" u - - - g 607 1940 1940 | 241% - B - 02 12 02
0 U - - - B 424 2080 2080 | 157% - - 0.1 10 0.1
Right i 575 -
824813 et u ; . . . 1274 | 20191860 | 11084839 | 27> . - . 08 24 17
a1 Lef u | cza 1 33 R 778 1838 694 | 112.0% - - 555 | 2562 | 67.6
a2 Left u | caa 1 33 g 831 1971 745 | 111.6% - B - 579 | 2507 | 705
1001 T ] - R g 330 1940 1940 | 35.8% R R 03 14 03
102 u - - - g 1194 2080 2080 | 431% - ] - 04 15 04
1 T } - - R 797 1940 1940 | 38.2% R R 03 15 03
12 u - - - g 210 2080 2080 | 89% - B - 0.0 10 0.0
121 Ahead u | c2c 1 19 B 346 1940 431 | 80.3% - - 5.1 53.4 10.1
1272 Ahead v | czc 1 19 g 539 2080 462 | 116.6% - B - 495 | 3308 | 570
131 Right u | ctB 1 27 B 626 1848 575 | 77.9% - - 16 373 12.9
132 Right u | czm 1 34 f 1055 1981 770 R B R 1251 | 4575 | 1443
1471 Right u | c2o 2 a0 B 524 1940 905 | 49.5% - - 12 95 23
142 Right v | c2p 2 a0 g 592 2080 971 | 636% - B - 19 1.1 38
15 gt u | ctB 1 27 . 515 1904 592 | 762% . . 37 298 12.4
Right . N
152 u | ctB 1 27 . 549 2080 647 | 75.1% . - . 43 356 12.4
Ahead
19/ Ahead u | cnl 1 75 R 797 1940 1636 | 45.3% - - 0.4 22 12
192 Ahead v | cnul 1 75 - 210 1940 1638 | 11.3% - B - 0.1 13 01
Pedlink: p1| UYmmamed || cop 1 16 . 0 . 0 0.0% . . - .
: Ped Link : -
PedLink p2| Unnamed | | oy 1 7 : 0 : 0 0.0% . - . - . -
: Ped Link : -
Pedlink p3| Umnamed || oy 1 41 - 0 - 0 0.0% . . _ N
Ped Link
Pedlink: p4| Unnamed || oqgy 1 16 E 0 E 0 0.0% . - . - - -
: Ped Link : -
Pedlink p5| Umnamed || oy 1 41 . 0 . 0 0.0% . . - .
: Ped Link : -
PedLink:pg| Ummamed | | oy 1 35 . 0 . 0 0.0% . - . : . -
: Ped Link : -
Pedlink p7| Ummamed || cop 1 2 . 0 . 0 0.0% . . - .
: Ped Link : -
_— Unnamed .
Pedlink P3| \MMamed || cop 1 2 . 0 . 0 0.0% g . - . . _
Pedlink: Pa| Unnamed || oo 1 35 : 0 : 0 0.0% . . - :
: Ped Link : -
C1-West Stream: 1 PRC for Siy -B687 300.80 20
C1-West  Stream: 2 PRC for Si azo 051 a0
C2- East Etream: 1 PRC for Signalled Lan -420 206.56 80
PRC Over All La -B8.7 61253
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Table 5b: Junction 5 (PM)

Av. Mean
ltem Lane Lane | Full Arrow | Num 2:;‘::“ grr::: E:;:a"d Sat Flow | Capacity | Deg .Irnutr?“:;: L';::;::Ee" Lﬂ;:z;: Eg::; Delay Max
Description | Type | Phase | Phase | Greens (s) (=) a (pcu/Hr) (pcu) Sat (%) (o) e T (pcuHn) Pt?r PCU | Queue
(s/pcu) | (pcu)
Network:
AAT3 AdS
ToT5 haa ; . ; . . - : - : 1446% | 0 0 0 5325 : .
Rbt
A473 AdE
Waterton : g ; - g - B - - 1446% | 0 0 [ 5325 B :
Rbt
" sheadleft | U | CiA 1 32 B 535 1928 707 | 828% - - 65 40.1 155
12 Ahead u | cra 1 32 g 259 2080 763 | 34.0% - B - 17 2432 49
21 Ahead u | cto 2 39 - 970 1830 834 | 101.8% - - 223 947 365
23 Ahead v | cip z 39 g 264 1962 594 | 295% - B - 0.4 52 19
3n Ahead U - - - B 482 1911 1911 | 236% - - 02 12 02
Ahead
312 Ahead? u - - - - 927 2043 2043 | 388% . - - 03 14 03
a3 Ahead U - - - B 594 1990 1990 | 29.8% - - 02 13 02
an Ahead v | crc 1 19 g 439 1838 408 | 107.5% - B - 259 | 2120 | 323
an Ahead u | cre 1 19 g 330 1971 438 | 75.3% R R 45 439 92
si1 u - - - g 180 1940 1940 | 7.4% - B - 0.0 10 0.0
52 U - - - R 708 2080 2080 | 26.3% - - 02 12 02
6/ LeftAhead | U - - - g 733 1852 1852 | 33.9% - B - 03 15 03
612 LeftAhead | U - - - B 1269 1999 1999 | 58.2% - - 07 22 07
n u ] B R f 482 1940 1940 | 232% R B R 02 12 02
2 U - - - B 525 2080 2080 | 33.4% - - 03 13 03
Right i 691 .
824803 oy u : - g , 1718 | 20204380 | 1208754 | 221 , - , 13 36 233
911 Left u | caa 1 25 - 631 1838 531 | 1188% - - 628 | 3585 | 713
a2 Left u | cza 1 25 g 675 1971 569 | 118.5% - B - 663 | 3536 | 753
1001 U - - - B 101 1940 1940 | 4.4% - - 0.0 10 0.0
102 u ] B B f 539 2080 2080 | 27.8% g B g 02 12 02
1171 U - - - - 1416 1940 1940 | 55.2% } - 0.6 21 06
12 u - - } g 440 2080 2080 | 18.0% } B - 0.1 11 0
1241 Ahead u | czc 1 27 B 573 1940 504 | 144.6% } - 1561 | 6435 | 1682
1212 Ahead u | cze 1 27 - 936 2080 647 | 144.56% } B - 1672 | 6431 | 1803
1301 Right u | cie 1 3 B 102 1848 719 | 13.5% } - 0.2 79 0.8
132 Right u | czB 1 2 g 594 1981 946 | 62.8% } B - 24 145 8
1411 Right u | c2p 2 32 g 632 1940 733 | 741% ; R 31 205 6.1
1472 Right u | czp z 32 g 680 2080 786 | 74.3% } B - 3.0 18.8 57
1511 Right u | ciB 1 34 - 517 1886 733 | 627% ; : 21 167 78
Ahead
152 Ehant u | ciB 1 34 7 561 2079 808 | 61.7% : - 7 22 16.2 8.0
Ahead
19/1 Ahead u | cn 1 75 - 1416 1940 1638 | 65.3% ; - 1.0 33 12.3
1912 Ahead u | cu 1 75 g 440 1940 1638 | 22.8% } B - 0.2 19 05
PedLink p1| Umnamed || opp 1 2 : 0 : 0 0.0% ; . - ;
: Ped Link : -
PedLink pz| Umnamed || g 1 7 - 0 - o 0.0% : - - . : -
Ped Link
Pedlink p3| Umnamed || g 1 34 - 0 - 0 0.0% . . _ _
: Ped Link : -
Pedlink pg | Umnamed || pggy 1 2 7 0 7 0 0.0% : - 7 7 : -
: Ped Link : -
Pedlink p5| Ummamed || o6 1 3 . 0 . 0 0.0% ; . - :
: Ped Link : -
PedLink p| Ummamed || oo 1 27 . 0 . 0 0.0% ; - . : : -
: Ped Link : -
Pedlink py| Ymmamed || cop 1 30 . 0 . 0 0.0% ; . - :
: Ped Link : -0
_— Unnamed .
Pedlink P3| ‘Jnamed || con 1 30 . 0 . 0 0.0% ; - . : : -
_— Unnamed . o
Pedlink pg| YImamed | | cag 1 27 . 0 . 0 0.0% ; . - :
C1-West  Stream: 1 PRC for Signalled Lan -19.4 65.82 an
C1 - West Stream: 2 P led Lan: 378 1.18 h)
C2-East  Stream: 1 PRC for Signalled Lan -60.7 45080 oo
PRC Ower All Lal -60.7 §3z.82
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Table 6a: Junction 6 (AM)

Total Arrow | Demand . Turners | Turners When | Turners In Total Av. Delay L
fom | Desrpion | Ty | Phase | P | Greons | Gon | oo | Fon ety |G |0 [y |Uremeesed | eren | Doy | el Bt
Network } E - - E - - - - 1209% | 674 0 0 459.7 - -
Unnamed . i _ . _ _ . - - 1209% | 674 0 0 459.7 . .
Junction
I Left U | czc 1 32 g 800 1805 862 | 120.9% B - g 850 | 3826 | 979
"2 Left u | cze 1 32 - 858 1935 700 | 1209% - - - 912 | 325 | 1050
201 u - - - g 457 1840 1940 | 227% B - g 0.1 12 0.1
22 u - - - B 897 2080 2080 | 40.4% g - B 03 15 03
372430 Ahead U | cia 1 43 - 1361 | 20081008 | sarests | 55 - . - 173 | 3103 | 1374
3 Ahead U | cra 1 43 B 604 2045 1000 | 60.4% g - B 38 212 17
! Aﬁ‘;iig u - - - - 1249 1895 1895 | 58.3% . . - 07 23 44
42 Aﬁ';:g U . . . : 1500 2027 2027 | 667% . . : 10 27 16
51 Right u | ciB 1 3 l 782 1883 670 | 99.2% - - l 13.6 736 280
52 Right u | ciB 1 3 f 603 2019 718 | 71.1% f g f 22 15.8 63
81 Ahead Left | U - - - g 1387 1599 1899 | 62.3% B - g 0.8 25 0.8
612 Ahead u - - - B 923 2039 2039 | 386% g - B 03 14 03
613 Ahead u - - - l 1040 2039 2039 | 47.8% - - l 05 17 56
71 Ahead u | cap 1 37 B 106 194D 819 | 42.4% g - B 18 19.2 33
72 Ahead U | cap 1 37 g 923 2080 878 | 89.6% B - g 8.1 369 209
73 Ahead U | czp 1 37 B 1040 2080 878 | 110.9% g - B 616 | 2278 | 794
a1+812 U . . . - 91 | 1940:1940 | 194p+0 | 230 . . - 04 16 0.4
0.0%
91 Ahead u | czp 1 37 - 75 1830 773 9.7% - - - 04 18.3 12
a2 Ahead U | cap 1 37 g 407 1830 773 | 527% B - g 27 242 50
10/1 Ahead u - - - B 481 1940 1940 | 21.8% g - B 0.2 14 35
1002 a?:'ft" U : : : - 1330 2051 w51 | 58.2% - : - 39 17 300
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Ahead
1003 Right u - - - 1040 2080 2080 42 2% - 0.4 15 6.1
111 - - - 431 1940 1940 21.5% - 01 12 0.1
1142 - - - 138 1940 1940 6.0% - 00 10 00
113 u - - - 1040 2080 2080 42.2% - 04 15 0.4
21 a'_::f u | czB 1 4 1192 1915 1043 | 103.4% - 326 1089 | 582
1212 Right u C2B 1 43 o 2080 1132 0.0% - 0.0 0.0 0.0
131 Left Ahead u CZA 1 21 481 1940 474 101.4% - 17.7 1322 250
1312 Ahead u CXA 1 2 474 1940 474 100.0% - 153 1163 225
1411 u - - - 522 1840 1940 22.8% - 01 12 0.1
15M+152 | Ahead | © - - - 337 | 1s702005 | aezedn0 | BT | a7 13 144 26
1611 Right u - - - 1151 1940 1940 55.4% - 06 21 0.6
1612 Right u - - - 474 2080 2080 22.8% - 01 1.1 0.1
171 u - - - 376 1940 1940 18.2% - 01 11 0.1
172 u - - - 435 2080 2080 21.5% - 01 1.1 0.1
181 Left u - - - 376 1848 1543 19.1% - 01 12 0.1
16812 Left Ahead u - - - 944 1996 1996 44.6% - 04 16 0.4
1813 Ahead u - - - 642 2013 2013 31.9% - 02 13 02
191 Ahead u c2D 1 7 449 1911 207 54.9% - 23 186 7.0
192 Ahead u c2D 1 k1j 642 2049 565 T4.2% - 19 108 49
Ped Link: Unnamed 5
P1 Ped Link - | G2F 1 2 0 - 0 0.0% R X . .
Ped Link: Unnamed .
P2 Ped Link CZE 1 26 0 - 1] 0.0% - - - -
Ped Link: | Unnamed '
P3 Ped Link - | CrH 1 S 0 - 0 0.0% N i a .
Ped Link: Unnamed E
P4 Ped Link - C1:G 1 45 0 - 0 0.0% - > - -
Ped Link: Unnamed .
PS5 Ped Link - C1:F 1 45 o - ] 0.0% - - - -
Ped Link: Unnamed r
P Ped Link - C1E 1 35 0 - 0 0.0% - - - -
Ped Link: Unnamed 4
P7 Ped Link - | C2H 1 32 0 - 0 0.0% - ) . .
Ped Link: Unnamed -
P Ped Link - C2:6 1 22 0 - 0 0.0% - - - -
GC1-South Controller  Stream: 1 PRC for Signalled Lan Total Delzy f 136.60 0
C2 - North Controller Stream: 1 PRC for Signalled Lan. Total Delay fe 65.57 20
C2 - Morth Controller Stream: 2 PRC for Signalled Lan. Total Delay fi 255.08 a0
PRC Over All La Toral 460.72
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Table 6b: Junction 6 (PM)

Mean
Total Arrow | Demand ) Turners Turners When | Turners In Total Av, Delay
Lane Lane | Full Arrow [ Num Sat Flow Capacity | Deg Sat Max
Item - Green | Green | Flow In Gaps Unopposed Intergreen Delay Per PCU
Description | Type | Phase | Phase | Greens (2) (2) (pcu) (pculHr) (pcu) (%) (pcu) (pcu) (pcu) (pcuHn) | (sipcu) :::l::iiile
Network - - - - - - - - - 181.4% | 1078 0 0 520.8 - -
Unnamed
T - - - - - - - - - 181.1% 1078 0 0 520.8 - -
m Left u C2:C 1 26 - 404 1305 542 T4.6% - - - 46 412 105
12 Left u c2.C 1 26 - 440 1935 581 75.8% - - - 5.0 411 1.4
2N u - - - - 701 1940 1940 23.3% - - - 02 13 0.2
22 u - - - - 975 2030 2080 46.9% - - - 0.4 186 0.4
32+31 Ahead u CTA 1 43 - 10862 2046:1908 | B23+675 §11 55% - - - 81 208 16.0
33 Ahead U CTA 1 48 - 397 2048 1114 35.6% - - - 16 14.1 5.8
Ahead
41 Ahead2 u - - - - 1061 1390 1890 43.0% - - - 0s 13 5.2
Ahead
42 Ahead? U - - - - 1313 2024 2024 64.9% - - - 09 25 71
51 Right u C1B 1 26 - 380 1383 565 63.2% - - - 23 231 8.1
512 Right u C1:B 1 26 - 338 2019 606 55.8% - - - 13 14.0 24
61 Ahead Left | U - - - - 910 1900 1900 47.7% - - - 0s 13 15
B2 Ahead u - - - - 566 2039 2039 27.8% - - - 02 1.2 0.2
63 Ahead u - - - - 631 2039 2039 33.4% - - - 03 13 0.3
n Ahead U c2D 1 43 - 465 1940 943 49.0% - - - 15 113 3.5
Tiz Ahead u czD 1 43 - 566 2080 1017 55.7% - - - 18 15 39
713 Ahead U c2D 1 43 - 681 2080 1017 67.0% - - - 38 19.9 16.0
- 228:

&M+812 u - - - - 445 1940:1940 | 1940+0 0.0% - - - 01 12 0.1
a1 Ahead U c2D 1 43 - 119 1830 395 13.3% - - - 05 149 17
w2 Ahead c2D 1 43 - 954 1830 395 110.0% - - - 597 2183 76.5
1001 Ahead - - - - 584 1840 1940 30.1% - - - 0.3 1.7 47
102 Ahead u - - - - 1550 2049 2049 | 7T1.3% - - - 57 14.0 37.2

Right
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Ahead
1043 Right U - - - - 631 2080 2080 32.7% - 02 13 0z
111 u - - - - 584 1940 1940 30.1% - 02 13 0.z
112 u - - - - 43 1940 1940 22% - 00 09 00
1113 u - - - - 631 2080 2080 32.7% - 02 13 0.z
1211 a'_::f u | czB 1 36 - 1507 1904 783 | 1811% - 3605 | 9154 | 3355
1212 Right u C2B 1 36 - o 2030 855 0.0% - 0.0 0.0 0o
131 Left Ahead U CZA 1 33 - 647 1940 733 83.3% - 82 455 186
132 Ahead u CZA 1 33 - 643 1940 733 83.4% - 82 457 186
1411 u - - - - 197 1840 1940 6.9% - 0.0 1.0 00
15M1+15/2 Ahead Q - - - - 572 1870:2005 | 214+204 _I 1[:055‘,‘ 1078 36.0 2265 55.7
16/ Right u - - - - 1957 1940 1940 66.8% - 10 238 1.0
1612 Right u - - - - 543 2080 2080 31.2% - 02 13 0.z
171 u - - - - 1018 1940 1940 35.1% - 03 14 03
172 u - - - - 629 2080 2080 20.5% - 01 1.1 0.1
1841 Left U - - - - 1018 1345 1343 36.8% - 03 15 03
182 Left Ahead u - - - - 1286 1997 1997 46.6% - 0.4 17 0.4
1813 Ahead U - - - - 873 2013 2013 43.4% - 04 16 04
191 Ahead u c2D 1 43 - 657 1911 934 53.8% - 24 174 3.2
192 Ahead U C2D 1 43 - 873 2049 1002 87.1% - 438 19.7 10.7
Ped Link: Unnamed .
P1 Ped Link - CZF 1 33 - o - 0 0.0% - - - -
Ped Link: Unnamed -
p2 Ped Link CZE 1 14 - 0 - 0 0.0% - - - -
Ped Link: Unnamed ’
P3 Ped Link - | CiH 1 30 - 0 - 0 0.0% N i a .
Ped Link: Unnamed -
) Ped Link - C1:G 1 50 - 0 - 0 0.0% - > > -
Ped Link: Unnamed
P5 Ped Link - | CF 1 50 - 0 - 0 0.0% N i ) .
Ped Link: Unnamed 4
P Ped Link - C1E 1 30 - 0 - 0 0.0% - - - -
Ped Link: Unnamed
- X 2 - - - - - -
P7 Ped Link C2H 1 26 0 0 0.0%
Ped Link: Unnamed .
e Ped Link - C2.G 1 25 - 0 - 0 0.0% - - - -
C1 - South Controller  Stream: 1 PRC for Signalled Lan 10.4 Total Delay fi a0
C2 - Morth Controller  Stream: 1 PRC for Signalled Lan -101.2 Total Delay f o0
C2 - Morth Controller  Stream: 2 PRC for Signalled Lan -22.2 Total Delay fi a0
PRC Over All La: -101.2 Total Delay Qver All La 520.75
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Junction 7, Arcady 9 — Roundabout Module

Table 7: Summary of Junction Performance, Junction 7

A PM

95% R . Network 95% . . Network
?;' Q#""l'e Queue | P®13Y | Rrc | LOS ;“1“"”“ ““I'_‘ggm Residual slgt Qg"l“'e Queue | P81 | Rrc | LOS ;“:“’“"“ "“I'_‘gg"“ Residual
(veh) | ven) | elay (s) Capacity (vVeh) | ven) | elay (s) Capacity
D20
Arm B 190 | 69.5 | 78.00 | 099 | F 14 | 18 | 6.35 | 058 A
ArmC 37 | 167 | 1432 | 080] B .o 135 | 701 |36.88 | 0.95] E o
AmD|D1| 05 | 24 | 219 |035] A | 1778 € p2| 15 | 19 | 422 |o60| A | 1312 B
AmE 04 | 13 | 624 |020] A o 15 | 75 |2261]|060] [Arm C]
AmA 24 | 55 | 363 |070| A 12 | 16 | 250 | 055] A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.
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Table 8a: Junction 8 (AM)

Total Arrow | Demand - Deg Turners Turners When | Turners In Total Av. Delay SE
fom | Devripion | Ty | Phase | P | Groons [ Gen | Gtoen | How ™| oty |y | S |Inavs | Unopoosd | lnrreen | Dl | PoLPEU | G
Network E B - } B - } - - B4.5% 0 [} 0 453 } -
lj::acan:: R R R - - - - = = 84.8% 0 0 0 453 - -
i Aﬁg‘é u A 1 31 - 513 1840 690 | 74.4% - - : 50 354 125
1z ol u A 1 31 § 531 2080 740 | 71.8% § - - 50 336 126
Right2
21 u - - - - 235 1940 1940 | 12.1% - - - 0.1 11 0.1
22 u - ] g - 635 2080 2080 | 30.5% - g - 02 12 02
3 Left u c 1 1 - 175 1732 231 | 75.8% - g - 33 68.2 57
R Ahead u c 1 11 - 160 1940 259 | 61.9% - B - 24 5438 16
3 Ahead u c 1 11 - 173 2080 277 | 62.4% - g - 26 53.9 139
472+411 u - ] g - 782 | 1940:1940 | 1940 | 40.3% - g - 03 16 03
51 u R } g - 426 1840 1940 | 22.0% - E - 01 12 0.1
512 u - ] g - 514 2080 2080 | 39.1% - g - 03 14 03
611 Left Ahead | U B 1 34 - 444 1897 738 | 60.2% - g - 35 28.0 95
62 Ahead u B 1 34 - 439 1840 754 | 58.2% - g B 33 274 9.4
6/3+6/4 Ahead u B 1 34 - 415 | 20802080 | 910 | 45.9% - g - 26 225 52
71571 Left u D 1 19 - 460 | 1935:1805 | 543 | 84.8% - g - 67 52.1 10.0
& u R } g - 421 1840 1940 | 21.7% - E - 0.1 12 0.1
a1 Ahead u E 1 a7 - 375 1940 1035 | 36.2% - g - 17 165 19
a Ahead u 1 a7 - 690 2080 1109 | 62.2% - g - 15 80 52
10/1 ’;‘5‘;;" u . ; . . 160 1939 1939 | 8.3% . : . 0.0 10 0.0
1002 Right u - - B - 173 1972 1972 | 8.8% - g - 0.0 10 17
1171 Ahead u - ] g - 235 1940 1940 | 12.1% - g - 0.1 11 0.1
12 Ahead u - - - - 635 2080 2080 | 30.5% - - - 02 12 0.2
173 Right u - ] g - 458 1835 1935 | 23.7% - g - 02 12 34
114 Right u - - B - 374 1935 1935 | 19.3% - E - 0.1 12 12
1201 Right u H 1 45 - 458 1911 998 | 45.9% - g - 23 221 72
1212 ngﬁg u H 1 6 . 374 1985 1042 | 35.9% . - . 18 173 43
131 Right u G 1 2 - 29 1856 474 | 6.1% - B - 04 500 08
1411 Ahead u o 1 31 - 782 1830 1667 | 46.9% - f R 05 21 56
1541 Ahead u | m 1 81 - 235 1940 1765 | 13.3% - B - 0.1 12 0.1
1512 Ahead u M 1 81 - 635 - g - 03 14 03
c1 Stream: 1 PRC for Signalled Lan 62 4268 B0
Gl Sweam: 2 FRC for Signalled Lan 1685 033 o0
¢t 3 BRC for Signalled Lan 010 045 o
c1 : 4 PRC for Signalled Lan 00 0.00 B0
FRC Over All Lane B2 4535
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Table 8b: Junction 8 (PM)

Mean
o | o | e [ Fom | |Amow | Mum |G |Greon | Faw | SotFlow | Capocity | ¥ | Gag | Unopposed | inroreen | Dlay | P PEU' | MK
(=) (=) (pcu) (%) (pcu) (pcu) (pcu) (pcutr) | (sipcu) | ey
Network 7 7 . . - - - - - 80.2% 0 0 0 454 7 7
lj:"namn:: _ _ R R - - - - = 80.2% 0 0 0 454 = -
" gt u | a 1 30 - 447 1940 666 | 66.9% | - - - 41 332 10.4
1”2 Right u | a 1 30 - 458 2080 716 | 63e% | - - - 40 37 10.4
Right2
21 u - - - - 244 1840 1940 12.6% - - - 01 1.1 0.1
22 u - - - - G50 2080 2080 33.2% - - - 0z 13 02
n Left u [ 1 14 - 215 1732 289 T4.5% - - - 35 59.2 6.5
3z Ahead u Cc 1 14 - 222 1940 323 68.7% - - - 32 527 63
3 Ahead u [ 1 14 - 239 2080 347 63.9% - - - 34 517 B7
42+4/1 u - - - - 478 1940:1940 1940 24.6% - - - 02 12 0z
5M u - - - - 528 1840 1940 27 2% - - - 0z 13 02
52 u - - - - 842 2080 2080 40.5% - - - 0.3 15 0.3
61 Left Ahead u B 1 33 - 439 1896 716 61.3% - - - 36 291 9.6
B2 Ahead u B 1 33 - 431 1940 733 58.8% - - - 3.4 283 92
6/3+6/4 Ahead u B 1 33 - 409 2080:2080 a78 46.6% - - - 27 234 54
Ti2+TH Left u D 1 17 - 391 1935:1305 433 20.2% - - - 55 50.7 8.6
a1 u - - - - 469 1840 1940 24.2% - - - 02 12 0z
an Ahead u E 1 44 - 478 1940 a70 49.3% - - - 25 16.6 7.0
9z Ahead u E 1 44 - 67T 2080 1040 65.1% - - - 23 12.4 73
1001 ';f"ge;'td u - - - 222 1931 1831 | 115%| - - - 04 14 06
10/2 Right u - - - - 239 1972 1972 12.1% - - - 01 1.1 34
111 Ahead u - - - - 244 1940 1940 12.6% - - - 01 1.1 0.1
112 Ahead u - - - - G50 2080 2080 33.2% - - - 0z 13 02
1113 Right u - - - - 255 1935 1935 13.2% - - - 0.1 1.1 12
114 Right u - - - - 501 1935 1935 25.9% - - - 0z 13 34
121 Right u H 1 47 - 255 1911 1019 25.0% - - - 15 208 42
122 Fught u H 1 47 - 501 1994 1063 47 1% - - - 28 203 74
Right2
131 Right u G 1 20 - 28 1856 433 6.5% - - - 04 48.0 0.7
141 Ahead u (o] 1 81 - 478 1830 1667 28.7% - - - 02 15 23
151 Ahead u M 1 81 - 244 1840 1768 13.8% - - - 01 12 0.1
152 Ahead u M 1 81 - 690 2080 1395 36.4% - - - 03 15 0.3
C Stream: 1 PRC for Signalled Lanes (%) 12.3 Total Delay for Signalled Lanes (pouHr): 42.08 Cycle Time (s): B0
C1  Stream: 2 PRC for Signalled Lanes (%):  147.2 Total Delay for Signalled Lanes {pcuHr): 0.a7 Cycle Time {z): 80
C Stream: 3 PRC for Signalled Lanes (%) 2138 Total Delay for Signalled Lanes (pcuHr): 0.20 Cycle Time (s B0
C Stream: 4 PRC for Signalled Lanes (%) oo Total Delay for Signalled Lanes {pouHr): 0.00 Cycle Time (5): B0
FRC Over All Lanes (%) 12.3 Total Delay Over All Lanes{pcuHr): 45.43

Junction 9, Arcady 9 — Roundabout Module

Table 9: Summary of Junction Performance, Junction 9

95% . . Network 95% . . Network
?g' Q\';er':e Queue | P¢'3¥ [ Rrc | Los ‘E',“:"’“"" J“I'_‘g‘sw“ Residual ?gt Qsel';'e queue | P81 [ RFc | Los '[')“:““"’“ "“I'_‘S‘SW" Residual
(veh) | ven) | elay (s) Capacity (veh) | ven) | ® elay (s) Capacity
D20
Arm 1 27 | 62 | 857 |0.74| A 2o 36 | 119 | 852 |078| A 6%
Aamz|D1| 17 | 31 | 368 ]063] A | 1843 p2| 26 | 55 | 509 ]072] A | 663 A
Arm3 161 | 758 | 4593|097 | E [Fon &) 16 | 18 | 658 | 062| A el

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.
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Junction 10, LINSIG

Table 10a: Junction 10 (AM)

Mean
e Lane Lane | Full | Armow Num | Total | Arow | Bemand | sat oy | Capacity | Deg L"g":;: L‘:.L"::,Td'e" IT"‘:::"‘ In B‘;:; AY- D2 | Max
Description | Type | Phase | Phase | Greens (s) (s) (pcu) (pcuHr) (pcu) Sat [%) (pcu) (pcu) (pecu) (pcutn) | (sfpcu) :?ll)l‘l::ile
Network - - - - - - - - - 188.9% 5 108 0 H2.8 - -
Unnamed
e - - - - - - - - - 188.9% 5 108 0 HM2.5 - -
1M Ahead Left u A 1 49 - 1070 1928 1070 100.0% - - - 223 750 423
172+1/3 A?Eah; u AB 1 4924 - 609 2080:1902 560 108.8% - - - 369 218.0 456.4
s | LERRGNL e F 1| 20 | 1087 | 17461951 | 575 | 1889% | - - - 2899 | 9803 | 3017
51 Ahead Left u c 1 20 - 466 1846 431 108.2% - - - 2638 2224 35.3
52 Ahead u c 1 20 - 525 2080 435 108.2% - - - 319 2185 382
Right -
TH+T12 u D 1 10 - 171 1904:1543 325 52.1% - - - 22 457 3.1
Ahead
£ Ahead u o 1 71 - 157 1940 1552 8.8% - - - 0.1 20 0.6
101 Left 0 - - - - 13 1764 573 19.7% 5 108 0 05 175 1.8
1M Ahead u (o] 1 7 - 284 1940 1552 18.3% - - - 03 35 18
c1 Stream: 1 PRC for Signalled Lanes (%) -109.8 Total Delay for Signalled Lanes {pocuHr): 411.84 Cycle Time (5 80
C1  Stream: 2 PRC for Signalled Lanes (%) 3018 Total Delay for Signalled Lanes (peuHr): 0.35 Cycle Time {s}: 00
PRC Qwer All Lanes (%) -109.8 Total Delay Qver All Lanes{pcuHr): 412.84
Table 10b: Junction 10 (PM)
Total | Armow | Demand Tumers | Turners When | Tumnersin | Total | Av. Delay | Mean
Item L= L= || [ iy [Nen Green | Green | Flow SR Capacity | Deg In Gaps Unopposed Intergreen Delay Per PCU Max
Description | Type | Phase | Phase | Greens (s) (2) (pcu) (pculHr) {pcu) Sat (%) (pcu) (pcu) (pcu) (pcuHr) | (sipcu) ﬁl)l‘l;la:ile
Network - - - - - - - - - 194.6% 3 141 0 5737 - -
Unnamed
T - - - - - - - - - 194.6% 3 141 1] 573.7 - -
1 Ahead Lefi u A 1 49 - 760 1925 1069 T1.1% - - - 43 205 15.2
172+1/3 A':I;agah; u AB 1 49:20 - 779 2080:1902 444 175.5% - - - 189.4 8755 198.5
aean | LSRGy ) g F 1 [amo | 7 984 | 174611957 | 506 | 1946% - - - 2711 | 920 | 2809
M Ahead Left u [ 1 24 - 585 1842 512 114.3% - - - 488 3003 56.8
52 Ahead u [ 1 24 - 661 2080 573 114.4% - - - 549 2959 63.9
TH+T2 gaah] u D 1 10 - 261 1904:1848 356 T33% - - - 39 335 49
Ahead i : : i :
a1 Ahead u 4] 1 K| - 140 1940 1552 7.3% - - - 01 26 05
101 Left Q - - - - 144 1764 ETH] 25.0% 3 14 0 0.8 19.0 20
111 Ahead u 4] 1 K| - 405 1940 1552 26.1% - - - 04 38 27
c1 Stream: 1 PRC for Signalled Lanes -116.2 Total Delay for Signalled Lanes (pcuHr): 57245 Cycle Time {s): 80
c1 Stream: 2 PRC for Signalled Lanss . 2440 Total Delay for Signalled Lanes {peuHr): 0.52 Cycle Time (s): B0
PRC Over All Lanes (%):  -118.2 Total Delay Over All LanssipeuHr):  573.73

Junction 11, PICADY 9 - Priority Intersection Module

Table 11: Summary of Junction Performance, Junction 11

Stream B-AC

Stream C-AB

D1

2.87

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a

user-definable threshold (see Analysis Options) is met.
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Junction 12, PICADY 9 - Priority Intersection Module

Table 12: Summary of Junction Performance, Junction 12

A D

Slgt (?3::;; D?sl;ly rFe | Los Netwgar:ar\;?fyidual Slgt ?3::)9 D?sl)ay rFc | Los Netwgar:aztiatsyidual
020
Stream B-ACD 0.0 0.00 |0.00 A 0.0 0.00 0.00| A
Stream A-BCD - 5.1 1250 | 071 | B 8% - 57.0 131.77 | 1.05] F 8%
Stream D-ABC 1.7 2497 |064| C [Stream D-ABC] 0.7 17.73 [ 041 C [Stream A-BCD]
Stream C-ABD 0.0 0.00 |0.00] A 0.0 0.00 0.00] A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 13, PICADY 9 — Priority Intersection Module

Table 13: Summary of Junction Performance, Junction 13

Set Queue Delay Network Residual Set Queue Delay Network Residual
D (Veh) (s) |RFC|Los Capacity ID (Veh) (s)  |RFC|LOS Capacity
020
Stream B-AC 9.1 8480 | 094 F 12 % 4.4 60.84 |0.86| F 28 %
D1 D2
Stream C-AB 3.4 1313 | 067 | B [Stream B-AC] 177.3 679.57 | 1.32| F [Stream C-AB]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 14. ARCADY 9 — Roundabout Module

Table 54: Summary of Junction Performance, Junction 14

A D

Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Arm 1 191.1 22532 | 143 | F 3.6 595 | 079 | A

Arm 2 3.2 595 |077| A -14 % 90.9 10520 | 1.06 | F 32 %
D1 D2

Arm 3 0.0 482 |005] A [Arm 1] 0.6 1174 | 038 ] B [Arm 4]

Arm 4 2.3 3852 [072| E 303.4 3332.50 | 1356 F

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 15. ARCADY 9 — Roundabout Module

Table 15: Summary of Junction Performance, Junction 15

A D

Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Arm 1 15 376 |060| A 5.8 1012 |086| B

Arm 2 1.2 762 |055[ A -30 % 7.3 4532 |090| E 4%
D1 D2

Arm 3 0.3 725 |021| A [Arm 4] 0.4 2028 |031| © [Arm 4]

Arm 4 588.2 94695 (140 F 35.6 5558 | 100 F

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Table 16a: Junction 16 (AM)
o= Lane | Full Arrow | Num Total Arrow | Demand Sat Flow Capacity | Deg Turners Turners When | Turners In Total Av. Delay m‘:n
Item S Green | Green | Flow In Gaps Unopposed Intergreen Delay Per PCU
Description | Type | Phase | Phase | Greens ) ) ) (pcultn) | (peu) Sat (%) ] E T {pcubin) | (sipeu) :f:l::ﬁile
MNetwork - - - - - - - - - 256.9% 0 0 0 IT6T - -
Unnamed
Junction - - - - - - - - - 256.9% 0 0 0 IT6.T - -
" Hrane | v E 1 9 537 1851 209 | 2569% - - 1863 | 12493 | 1912
21 u - - - - 435 1940 1940 18.7% - - - 01 1.1 0.1
4w | ROy gp 1 2212 604 | 18871891 | 538 | 1122% - - 451 269.0 519
Ahead ] — .
Gi2+6/1 Right Left u F 1 18 - 692 2030:1687 454 152.3% - - - 139.0 7232 1476
a1+ Legig"':fad u | asB 1 22:12 489 | 19111020 | 627 | TR0 - - 6.1 447 05
ol FRC for Signalled Lan 1855 Total Delsy for Signalled Lane: Time {s):  ©0
PRC Over All La -185.5 Total Delay Qver All Lane uHr):
Table 16b: Junction 16 (PM)
=T Lane | Full o oo Total Arrow | Demand Sat Flow Capacity | Deg Turners Turners When | Turners In Total Av. Delay min
Item - Green | Green | Flow In Gaps Unopposed Intergreen Delay Per PCU
Description | Type | Phase | Phase | Greens (2) (2) (pcu) (pculHr) (pcu) Sat (%) (pcu) (pcu) (pcu) (pcuHn) | (sipcu) ::I::T:;e
Network - - - - - - - - - 183.2% 0 0 0 268.1 - -
Unnamed
T - - - - - - - - - 183.2% 0 0 0 2681 - -
" LefiAhead |, E 1 9 345 1845 205 | 168.3% - - 814 | 5494 854
Right
2 u - - - - 435 1940 1940 17.3% - - - 01 1.1 01
anvary | RENLER )y, gp 1 30:12 771 | teTe1se | 721 | 1089% | - . 395 | 1846 | 513
Ahead . 23 90
B6/2+6/1 Right Left u F 1 10 - 528 2018:1687 223 133.2% - - - 1386 9448 1443
8112 Legig"':tead u | asB 1 3012 674 | 1ess1s20 | 777 | s67% - - 85 451 16.0
Gl FRC for Signalled Lan ignalied Lane 267.87 Cydle Time (s B0
PRC Ower All La y Ower All La 268.08
Table 17a: Junction 17 (AM)
Mean
Total Arrow | Demand . Turners | Turners When | Turners In Total Av. Delay
Lane Lane | Full Arrow | Num Sat Flow | Capacity | Deg Max
ltem o Green | Green | Flow In Gaps | Unopposed Intergreen | Delay Per PCU
Description | Type | Phase | Phase | Greens (s) () (peu) {pcu/Hr) | (pcu) Sat (%) (peu) (pcu) (pcu) (peuHr) | (e/peu) ::I;Eulile
Network - - - - . - - - 111.4% 0 0 0 97.7 - -
Unnarl_wd _ _ _ - - - - - - 111.4% 0 (1] o 7.7 = =
Junction
1M Ahead Left u A 1 45 - 324 1856 949 40.5% - - 1.8 16.8 6.2
12 Ahead u A 1 45 - 445 2080 1063 41.9% - - - 21 16.6 T2
13 Right u B 1 15 - 102 1981 352 29.0% - - 1.1 393 24
i | Ahead Left u E 1 13 - 322 1859 289 111.4% - - - 254 2845 2938
22 Right u E 1 13 - 169 1857 289 558.5% - - 24 50.2 4.6
3 Left Ahead u ] 1 43 - 977 1925 941 103.8% - - - 347 127.9 523
32 Right u D 1 15 - 394 1995 355 111.1% - - 281 2659 346
41 u - - - - 266 1840 1940 13.1% - - - 0.1 1.1 0.1
51 u - - - - 1071 1940 1940 535% - - 0.6 2.0 0.6
61 u - - - - 222 1940 1940 11.4% - - - 0.1 1.0 0.1
B2 u - - - - 666 2080 2080 30.9% - - 0.2 13 02
ri u - - - - 568 1940 1940 273% - - - 0.2 13 02
c1 PRC for Signalled Lan. -23.7 Cycle Time {s): B0
PRC Over All Lane -23.7
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Table 17b: Junction 17 (PM)

Mean
om |l (o (Fun (Ao | Mum | G |Green [Fow | SatFlow | Capsciy | 2P| Ccy | Unopposea | intrareen | Delay | P peu’ | M9X
(s} (s} {pcu) (%) {pcu) (pcu) {pcu) (pecuHr) | (s/pcu) (pcu)
Network - - - - - - - - - 86.0% 0 0 0 28.2 - -
ljm::nd - - - - - - - - - 86.0% 0 0 0 28.2 = =
1M Ahead Left u A 1 43 - 546 1902 930 58.7% - - - 32 212 10.4
12 Ahead u A 1 43 - 613 2080 1017 60.3% - - - 36 211 11.8
173 Right u B 1 16 - al 1981 374 21.6% - - - 0.3 370 1.8
21 Ahead Left u E 1 14 - 261 1858 310 84.3% - - - 5.1 70.0 87
22 Right u E 1 14 - 115 1857 309 37.2% - - - 14 425 28
3 Left Ahead u C 1 4 - 761 1921 896 84.9% - - - 72 340 19.4
3z Right u D 1 16 - 324 1995 a7 86.0% - - - 6.0 66.2 10.6
41 u - - - - 224 1940 1940 11.5% - - - 0.1 1.0 01
M u - - - - a02 1940 1940 41.3% - - - 0.4 16 0.4
&1 u - - - - 513 1940 1940 26.4% - - - 0.2 1.3 02
62 u - - - - 729 2080 2050 35.0% - - - 0.3 13 0.3
ki u - - - - 433 1940 1940 223% - - - 0.1 12 01

O MgEfmmomp ] Temmmsgusmgey gy osime w

Junction 18. ARCADY 9 — Roundabout Module

Table 18: Summary of Junction Performance, Junction 18

A »

Set ID | Queue (PCU) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID | Queue (PCU) | Delay (s) [ RFC | LOS | Network Residual Capacity
D20

Arm 1 87.3 419.01 | 119 | F 50 15 9.86 | 060 A a9
Amz2| D1 17 639 |062| A D2 416.5 92158 | 1.39| F
Arm 3 912.6 3725.45 | 2.15 [0 ey 116.8 638.08 | 128 F [Arm 3]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 19. ARCADY 9 — Roundabout Module

Table 19: Summary of Junction Performance, Junction 19

A D

Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Arm 1 0.0 266 |002| A 0.0 333 |002| A

Arm 2 0.9 491 |[o048| A 41 % 0.6 471 [o036| A 80 %
D1 D2

Arm 3 2.1 567 |068| A [Am 3] 0.4 241 [030] A [Arm 2]

Arm 4 0.1 222 009 A 0.6 311 [o0s39] A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Junction 20, PICADY 9 - Priority Intersection Module

Table 20: Summary of Junction Performance, Junction 20

A »

Set Queue Delay Network Residual Set Queue Delay Network Residual
D (Veh) (s) |RFc|LoOs Capacity ID (Veh) (s) |RFC[LOS Capacity
020
Stream B-AC 0.7 1701 [041| C 29 % 0.3 10.83 | 025| B 76 %
D1 D2
Stream C-AB 0.0 715 | 0.03| A [Stream B-AC] 0.0 6.39 [005]| A [Stream B-AC]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 21. ARCADY 9 — Roundabout Module

Table 21: Summary of Junction Performance, Junction 21

A »

Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Arm1 26 831 [073| A 1.1 450 |053| A

Arm 2 13 379 |o0s6| A 19 % 1.2 335 |054]| A 34 %
D1 D2

Arm 3 1.7 421 |o064| A [Arm 1] 2.1 484 | 067 A [Arm 3]

Arm 4 0.4 331 [031] A 0.3 279 |o021| A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met

Junction 22, LINSIG
Table 22a: Junction 22 (AM)

Mean
tom  [Lane Lane |Ful |Awow |Num | CS | GTE | pEUN | Satflow | Capaciy | Den eS| ot 0 TR | ey | Perpcy | Max
Description | Type | Phase | Phase | Greens (s) (2) (pcu) {pculHr) (pcu) Sat (%) (pcu) (pcu) (pcu) (pcutn) | (s/pcu) :::‘l:lz:ile
Network . - - - - - - - - 407.5% 0 175 0 583.5 - -
Unnamed
Junction - - - - - - - - - 407.5% 0 175 o 583.5 - -
M Left Ahead u B 1 1" - 1053 1938 255 407.5% - - - 4492 15356 458.5
12 Right u C 1 " - 258 1891 252 102.3% - - - 126 176.0 16.2
2N u - - - - 1015 1940 1940 50.2% - - - 0.5 19 05
22 u - - - - 355 1940 1940 413% - - - 0.4 18 04
apean | REMLER ]y ) oy 1| toso |- 71 | 20471860 | 379 | 452% : - - 17 348 30
41 Ahead u N 1 76 - 216 1940 1660 11.8% - - - 01 12 0.1
5i2+5/1 Ahead Left | U+O E- 1 35 - 338 1940:1764 785 106.7% 0 175 0 411 176.5 36.0
SI3504 %EHT v | E 1 35 - 915 | 20801891 | 8ss | 107.0% - - - 457 179.9 60.7
Ti2+TH Left Ahead u AL 1 721 - 477 2080:1774 530 899% - - - 84 835 131
T3 Right u 1 T - 201 1872 166 120.8% - - - 236 4222 26.2
an 1] - - - - 534 1940 1940 | 26.56% - - - 0.2 13 0.2
a1 Ahead 1] N 1 76 - 171 1940 1660 10.3% - - - 0.1 22 0.7
101 1] - - - - 216 1940 1940 | 101% - - - 0.1 1.0 0.1
C1 Stream: 1 PRC for Signalled Lanes (%) -352.8 Total Delay for Signalled Lanes (pouHr): 58225 Cycle Time (s): 80
€1 Stream: 2 PRC for Signalled Lanes (%): 8615 Total Delay for Signalled Lanes (pcuHr): 0.17 Cycle Time {s: 00
PRC Owver All Lanes (%) -362.8 Total Delay Ower All Lanes{peuHr): 583.51
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Table 22b: Junction 22 (PM)

Mean
hom |Lane  |Lne |Fun |Amow |Num | GC GO | Fiow | SatFlow | Capachy | Deo |Gl | Unoppased | infergreen | Delay | Per PCU | Mk
Description | Type | Phase | Phase | Greens (s) (s) (pcu) (pculHr) (pcu) Sat (%) (peu) (pcu) (pcu) (peuHr) | (s/pcu) fll)l‘l::ile
Network - - - - - - - - 394.4% 12 181 0 7178 - -
U"“ﬂ'!“?d - - - - - B - - 394.4% 12 181 o T17.9 - =
Junction
1 Left Ahead u B 1 17 - 1528 1937 387 394.4% - - 6442 15179 658.1
12 Right u c 1 17 - 303 1891 ITE 80.1% - - - 438 571 9.1
an U - - - - 698 1840 1940 36.0% - - 03 14 0.3
212 u - - - - 659 1940 1940 33.6% - - - 0.3 14 03
apean | RISty | pm 1 e | - 253 | 20531860 | 488 | s18% - - 22 314 36
41 Ahead U N 1 76 - 186 1940 1660 9.8% - - - 01 1.2 01
S2+5M1 Ahead Left | U+O E- 1 29 - 661 1940:1764 663 99.7% 12 181 ] 17.4 950 283
5734504 ‘;"'gﬁd u E 1 29 - 725 | 20801891 | 720 | 1011% - - - 20 | 1086 335
TR2+TH Left Ahead U AL 1 T.27 - 293 2030:1774 642 45 7% - - 27 327 50
T3 Right u 1 7 - 20 1872 166 120.8% - - - 236 4222 26.2
a1 u - - - - 603 1940 1940 A% - - 02 13 02
an Ahead U N 1 76 - 253 1840 1660 152% - - - 0z 24 1.1
1041 u - - - - 186 1940 1940 5.3% - - 00 1.0 0o
C1  Strzam: 1 PRC for Signalled Lanes (%): 2382 Total Delay for Signalled Lanes (peuHr:  716.80 Cycle Time (s 00
C1 Stream: 2 PRC for Signalled Lanes (%) 4004 Total Delay for Signalled Lanes {pcuHr): 0.2z Cycle Time (s 80
PRC Over All Lanes (%) -1382 Total Delay Qver All Lanes{pcuHr): T17.83

Junction 23. ARCADY 9 — Roundabout Module

Table 23: Summary of Junction Performance, Junction 23

Set ID | Queue (Veh) | Delay (s)

A

RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh)

Arm1 325.5 701.72 |1.37 | F
Arm 2 3.1 6.92 076 | A
Arm 3 o1 5.5 2060 |086| C
Arm 4 10.3 74.50 095| F

-24 %

[Arm 1]

D2

Delay (s) | RFC | LOS | Network Residual Capacity

7.6 18.33 088 | C
3.6 6.96 079 | A
202.4 583.30 | 1.40

15.3 134.77 | 1.01

-19 %

[Arm 3]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met

Junction 24. PICADY 9 - Priority Intersection Module

Table 24: Summary of Junction Performance, Junction 24

Set

Queue

Network Residual

D (Veh) Delay (s) RFC LOS Capacity
020
Stream B-AC 255.0 59999940.00 | 9999999999.00 F -30 %
D1
Stream C-AB 344.5 970.89 1.43 F [Stream C-AB]

Set Queue

Delay

o | (veh) ) RFC Los
1044 | 1378.04 | 9999999999.00 | F
D2
81.2 225.77 1.13 F

Network Residual
Capacity

-20 %

[Stream B-AC]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Junction 25. PICADY 9 - Priority Intersection Module

Table 25: Summary of Junction Performance, Junction 25

A »

Set Queue Delay Network Residual Set Queue Delay Network Residual
ID (PCU) s) |RFe|LOS Capacity ID (PCU) (s) |RFE[LOs Capacity
020
Stream B-AC 0.1 796 |010| A 70 % 0.4 11.00 [029| B 81 %
D1 D2
Stream C-AB 0.8 535 | 029 A [Stream C-AB] 0.3 569 [014] A [Stream B-AC]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 26. PICADY 9 - Priority Intersection Module

Table 26: Summary of Junction Performance, Junction 26.

A »

o | aume | P [arcuos] Mevmsman | s | cumn | ooy | gec]os| Memerk e
020
Stream B-ACD 0.2 977 |0.18| A 0.3 1134 |022] B
Stream A-BCD 0.2 485 |0.09] A 4 0.2 560 |0.10| A 6%
StreamD-AB | D1 0.2 1562 | 0.14| C D2 0.2 1230 |018| B
Stream D-BC 37 42.78 | 0.81 [SiteamiELot] 1.8 2722 |065| D [StreanltEBE]
Stream C-ABD 03 519 |012| A 0.5 437 |o018| A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Network Diagrams for LINSIG Models of Signalised Junctions

Figure A: Network Layout Diagram, Junction 4
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Figure B: Network Layout Diagram, Junction 5

Stages - C1 -West - Stage Stream ‘;t—‘;\- Stages - C2 - East - Stage Stream
R O e O ) B i T g [T =
N AN AN AN R R R R
S A R O S o N I A W
Nl e e
B B B




Mott MacDonald

Figure C: Network Layout Diagram, Junction 6
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Figure D: Network Layout Diagram, Junction 8
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Figure E: Network Layout Diagram, Junction 10
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Figure F: Network Layout Diagram, Junction 16
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Figure G: Network Layout Diagram, Junction 17
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Figure H: Network Layout Diagram, Junction 22
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Junction Modelling Output Summary Tables
Committed and candidate Sites

Junction 1, Arcady 9 — Roundabout Module

Table 1: Summary of Junction Performance, Junction 1

A D

Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020

Arm1 5.0 1455 | 084 | B 6.0 1660 |086| C

Arm 2 4.1 1436 [081| B 4% 4.3 1566 |082] C 8%
D1 D2

Arm 3 0.7 303 [o042| A [Arm 4] 0.6 288 038 A [Arm 1]

Arm 4 5.0 2339 |085| C 12 740 |o056| A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 2. Arcady 9 — Roundabout Module

Table 2: Summary of Junction Performance, Junction 2

95% - . Network 95% . . Network
T;‘ ch:e queue | 7% [ Rrc | Los ‘I’J“'I‘°“°" J“Eg‘:" Residual f;t ch:e queue [ P#13 | Rrc| Los ‘:,“'I“"m" J“:g‘?" Residual
(veh) | ven) | elay (s) Capacity (Veh) | ven) | (8 elay (s) Capacity
D20
Arm 1 91 | 464 | 1638 | 081 C 16 % 176.9 | 2000 | 236.21 | 1.14 | F 5%
Arm2 | D1| 1043 | 159.7 | 30146] 121| F | 115.08 F p2| 35 | 175 | 1751 | 079| C | 136.01 F
Arm 3 63.4 | 139.9 [112.14] 1.08 [Ronl2] 26 49 | 665 [073| A [Arm 1]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.

Junction 3, Arcady 9 — Roundabout Module

Table 3: Summary of Junction Performance, Junction 3

95% . . Network 95% . . Network
?;' Qc":e Queue | P¢'% [ Rrc | Los ‘I’J"’l“’""“ "“Egt:" Residual sl‘gt ch:e Queue | P! | Rrc| Los ‘[’,“:"’t"’“ "“[';‘Sm" Residual
(veh) | veny | (8 elay (s) Capacity (Veh) | ven) | elay (s) Capacity
D20
Arm 1 107 | 550 | 46.09 | 0.94 | E 2% 13 | 15 | 599 |056] A 3%
amz|D1| 01 | 05 | 392 |009]| A | 11188 F p2| 01 | 05 | 368 |009| A | 512 A
Arm 3 165.6 | 2000 | 181.22| 1.11| F [Am] 37 | 85 | 620 |079] A N

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.
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Table 4a: Junction 4 (AM)
Turners Av. Mean
ltem Lane Lane | Full Arrow | Num Eoreme:n g';::: E:;:a"d SatFlow | Capacity | Deg Sat Lug:l;: When Iﬂ;;ﬁ;: B‘;}:L Delay Max
Description Type | Phase | Phaze | Greens (pculHr) (pcu) (%) Unopposed Per PCU | Queue
8l |8 | (pcu) {pcu) pon) {pcu) tpcutin) | (o | (o)
Network: A4G
Ewenny - - - - - - - - - 1918% | 0 0 0 480.8 - -
Roundabout
A48 Ewenny
ALy - - - - - - - - - 1915% | 0 0 0 480.3 - -
Entry A48
11 Bypass Road | U D 1 49 1258 1930 1072 | 117.3% . - - 1110 | 378 | 1323
(W) Ahead Left
Entry A48 17
12+113 BypassRoad | U D 1 49 - 1390 | 20802080 | 1085+102 | |0 ; . - 1208 | 3129 | 1456
(W) Ahead
21 Ahead u E 2 52 1058 1940 1164 | 737% } B - 20 22 42
202 Ahead u E z 52 B 1288 2080 1245 | 87.7% - - - 39 13.0 63
203 Right u E 2 52 120 1857 114 | 92% . - - 01 33 03
Entry B4265
3(1+32 | EwennyRoad | U L 1 7 - 545 | 1866:2080 | 166+185 ; . - 1114 | 7361 | 1103
(N) Left Ahead
Exit A48
4 Bypass Road | U - - - 1157 1940 1940 | 473% . - - 04 18 0.4
(E)
Exit A4S
4 BypassRoad | U - - - - 1331 2080 2080 | 53.9% - - - 06 19 06
(E)
Exit B4265
51 Ewenny Road | U - - - 639 1940 1940 | 257% . - - 02 12 02
()
61 Ahead u 1 1 20 B 247 1940 453 | 398% - - - 10 204 26
62 Right u I 1 2 278 1857 433 | 429% . - - 04 75 a5
Entry A4S
™ BypassRoad | U F 1 s7 - 645 1926 1241 | 520% - - - 21 116 a1
(E) Left Ahead
Entry A43 53.2:
712+713 Bypass Road | U F 1 57 691 | 1940:1940 | 1087:213 | 225 ; . - 21 103 a3
(E) Ahead .
Entry B4265 —
812+8H EwennyRoad | U | M 1 7 - 435 | 20801908 | 80+148 | 0150 - - - 1201 | 9873 | 1241
(S) Left Ahead
Exit B4265
a1 Ewenny Road | U B - - 330 1940 1940 | 16.1% B - - 01 14 0.1
(5)
1001 Ahead ul| e 1 73 B 512 1940 1595 | 32.1% - - - 02 17 02
102 Ahead ul e 1 73 347 1940 1595 | 47.6% - - - 11 5.1 43
1003 Right ul| e 1 73 B 120 1732 1424 | aa% - - - 0.1 18 0.1
121 Ahead U J 1 20 293 1940 453 | 460% - - - 25 429 42
1202 Right U 4 1 20 B 159 1732 404 | 211% - - - 07 29.1 09
Ped Link P1 U””ELT;S Ped | 0 0 0 . 0 0.0% : - i Inf Inf Inf
Ped Link P2 U”“aﬂ‘:: || . 0 0 - 0 . 0 0.0% . . . Inf Inf Inf
Ped Link P3| UnnemedFed | 0 0 0 . 0 0.0% . . . Inf Inf Inf
Pedlink p4 | UMnamedPed | 0 0 - 0 - 0 0.0% . . . Inf nf Inf
Ped Link: P5 U””ELT;S Ped | 0 0 0 . 0 0.0% . . . Inf Inf Inf
Ped Link: P6 U”“E‘L‘i‘:: || . 0 0 - 0 . 0 0.0% . . . Inf Inf Inf
Ped Link p7 | UnnemedFed | 0 0 0 . 0 0.0% . . . Inf Inf Inf
Ped Link P U””T:: Fe|| . 0 o - 0 : 0 0.0% g g g Inf Inf Inf
c1 Stream: 1 PRC for Signalled Lan. -1127 470.45 an
1 Stream: 2 PRC for Signalled Lan. 00 0.00 a0
PRC Qwer All Lal 1127 480.76
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Table 4b: Junction 4 (PM)
Turners Av. Mean
e Lane Lane | Full Arrow | Num Eoixl grrow :Elemand Sat Flow Capacity | Deg Sat 'Il'uénen; When 'Il'l.;mers i Bu:xl Delay Max
m Description Type | Phase | Phase | Greens {sr}een {sr}een (i g"uv} (pcufHr) (pcu) (%) {" cua;ps Unopposed {" :ur}green { izrll? Per PCU | Queue
& 5 (pcu) & & (sipcu) | (peu)
Network: A48
Ewenny - - - - - - - - - 1384% | 0 0 0 188.4 - -
Roundabout
A48 Ewenny
] - - - - - - - - - 1384% | 0 0 0 1854 - -
Entry Ad5
11 Bypass Road | U D 1 42 - 767 1927 a21 | 833% - - - 68 7 19.0
(W) Ahead Left
Entry A4S 226
12+13 Bypass Road | U D 1 2 - 852 | 2080:2080 | 9204111 | e . : - 69 293 | 198
(V) Ahead
21 Ahead U E 2 46 - 575 1940 1035 | 53.4% - - - 09 55 18
2 Anead U E z 46 - 310 2080 1108 | 718 - - - 16 7.1 27
3 Right u E 2 6 - 92 1357 900 | 93% B E B 0.1 30 02
Entry B4265 T
3(1+32 | EwennyRoad | U L 1 9 - si2 | 19022080 | 2114189 | L . : - 606 | 4349 | &8
(M) Left Ahead :
Exit A48
41 Bypass Road | U - - - - 575 1940 1940 | 28.6% - - - 02 13 02
(E)
Exit A48
an Bypass Road | U - - - - 230 2080 2080 | 409% - E - 03 15 03
(E)
Exit 64265
501 Ewenny Road | U - - - - 455 1940 1940 | 21.7% - - - 01 12 01
(M)
&1 Ahead U 1 1 23 - 290 1940 517 | 475% - - - 14 157 26
&2 Right u I 1 23 - 231 1357 195 | s58% - - - 0s 7.4 47
Entry A4S
M Bypass Road | U F 1 54 - 1181 1928 1178 | 100.2% - - - 2338 724 | 475
(E) Left Ahead
Entry Ad2 .
7124713 Bypass Road | U F 1 54 - 1188 | 19401940 | 1149450 | S - . . 203 615 435
(E} Ahead :
Entry B4265 125
8/2+8/ Ewenny Road | U M 1 3 . 355 | 2080:1905 | 954161 | 0L 7 : B ss4 | 5024 | s1s
(S) Left Ahead :
Exit 64265
ar1 Ewenny Road | U - - - - 491 1940 1940 | 23.0% - - - 01 12 01
(s)
1001 Ahead U G 1 72 - 980 1940 1574 | 621% - - - 08 30 08
102 Ahead u G 1 72 - 1368 1940 1574 | 86.9% B - - 40 10.4 156
1003 Right U G 1 72 - 51 1732 1405 | 36% - - - 00 15 00
1201 Anead u J 1 23 - 184 1940 517 | 25.4% - - - 13 306 23
1212 Right U J 1 23 - 132 1732 462 | 207% B . B 07 258 09
Ped Link p1 | \Unnamed Ped 0 0 . 0 . 0 0.0% . : . Inf Inf Inf
Ped Link P2 U“"aﬂ':'f Fal| o 0 0 ; 0 . 0 0.0% . : . Inf Inf Inf
Ped Link p3 | |nnamed Ped 0 0 . 0 . 0 0.0% . : . Inf Inf Inf
Ped Link: P4 U“"aﬂ':'f Fal| o 0 0 ; 0 . 0 0.0% . : . Inf Inf Inf
PedLink ps | {nnamed Ped 0 0 . 0 . 0 0.0% . : . Inf Inf Inf
Ped Link P6 U“"aﬂ':: Fal| 0 0 ; 0 . 0 0.0% g : g Inf Inf Inf
Ped Link P7 U”"aﬂ‘:'? Ped 0 0 . 0 . 0 0.0% . : . Inf Inf Inf
PedLink pg | UnamedPed | 0 0 ; 0 . 0 0.0% . : . Inf Inf Inf
C1 Stream: 1 PRC for Signalled Lanes -53.7 20
C1 Stream: 2 PRC for Signalled Lan. 0o a0
PRC Ower All Lan= -53.7
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Table 5a: Junction 5 (AM

Av. Mean
Item Lane Lane | Full Arrow | Num Eor:‘:.ln g'r_r:e: E:;:a T Sat Flow | Capacity | Deg T;Iu’;r_:':l;i II‘;::;:::;E“ -Ir"':::;:;: L‘;}:; Delay Max
Description | Type | Phase | Phase | Greens (s} (s} e (pcu/Hr) (pcu) Sat (%) T i T (peuHr) P«?r PCU | Queue
(sipcu) | (pou)
Network:
AAT3 A4S
Waterton - - - - - - - - - 239.4% 0 0 0 15285 i -
Rbt
A4T3 AdB
Waterton g g - - : - - - - 239.4% 0 0 0 15285 - :
Rbt
" Aheadleft | U | CiA 1 35 B 1090 1929 772 | 1413% } - - 1846 | 6097 | 197.1
12 Ahead u | cra 1 35 g 1100 2080 832 | 1322% } B - 1573 | 5149 | 1702
21 Ahead u | cto 2 a7 - 1604 1830 996 | 115.1% ; - - 905 | 2841 | 1046
22 Ahead u | cip 2 a7 g 1100 1962 1068 | 77.9% } B - 32 140 7.3
3n Ahead U - - - B 1098 1911 1911 | 33.3% } - - 0.2 14 02
Ahead
3z ohead u . . ; . 1092 2031 2031 | 29.8% ; - . 02 13 02
33 Ahead U - - - - 1479 1990 1990 | 55.0% ; - - 0.6 20 06
an Ahead u | cic 1 1 g 586 1838 245 | 239.1% } B - 1921 | 11803 | 1969
42 Ahead u | crc 1 1 B 379 1971 263 | 144.2% } - - 684 | 6499 | 721
501 u B B ] f 111 1940 1940 | 47% ; B R 00 10 00
52 U - - - B 878 2080 2080 | 29.3% } - - 02 12 02
8/ Leftahead | U - - } g 1485 1862 1862 | 42.5% } B - 04 17 04
612 Left Ahead | U - - ; B 2714 2003 2003 | 757% ; - R 15 37 15
n u - - } g 1098 1940 1940 | 32.8% } B - 02 14 02
2 U - - ; R 763 2080 2080 | 215% } - - 0.1 11 0.1
Right i 644: .
82+8/3 gL u . . ; . 1804 | 20191860 | 1104:343 | 242 ; - . 11 31 200
a1 Left u | cza 1 0 B 1156 1838 633 | 182.6% } - - 2993 | 932 | 3150
9z Left U | cza 1 30 g 1235 1971 679 | 181.9% } B - 3183 | 9279 | 3351
1001 U - - - - 803 1940 1940 | 16.2% ; - - 0.1 11 0.1
102 u - - } g 1580 2080 2080 | 425% } B - 0.4 15 04
111 U - ] R f 1215 1940 1940 | 44.3% ; - R 04 17 04
12 u - - - g 301 2080 2080 | 85% } B - 0.0 0.9 0.0
1211 Ahead u | cze 1 2 - 454 1940 496 | 91.6% ; - - 86 65.0 154
122 Ahead u | czc 1 2 g 580 2080 532 | 109.1% } B - 367 | 2275 | 449
1301 Right u | ctB 1 31 B 329 1848 857 | 24.0% } - - 05 15 13
132 Right u | czs 1 a7 g 1479 1981 836 | 130.9% } B - 1496 | 4918 | 1675
1411 Right U | czo 2 37 - 882 1940 841 | 56.8% ; - - 15 "7 34
1472 Right u | czp 2 37 g 1134 2080 901 | 70.0% } B - 25 142 46
1501 Right u | ciB 1 3 - 722 1877 567 | 80.1% ; - . 49 23 143
Ahead
Right } -
152 u | ctB 1 31 . 781 2080 740 | 73.3% ; - . 42 28.0 13.7
Anead
1901 Ahead u | cm 1 75 B 1215 1940 1636 | 52.4% } - - 0.6 24 08
192 Ahead u | cn 1 75 g 301 1940 1638 | 10.7% } B - 0.1 15 02
PedLink: pq| Ummamed || cqp 1 15 . 0 . 0 0.0% ; - . - .
) Ped Link . ;
PedLink pz| Unmamed || o 1 7 - o - o 0.0% : - - . - -
Ped Link
PedLink;p3| Unmamed || oy 1 37 . 0 . 0 0.0% ; - . - .
. Ped Link : i
PedLink:pg| Unmamed || oqy 1 15 . 0 . 0 0.0% . - - . . _
: Ped Link : g
PedLink: p5| Unmamed || g 1 37 . 0 . 0 0.0% ; - . - .
) Ped Link ;
PedLink;pg| Unmamed || oop 1 32 - 0 - 0 0.0% : - - . - -
: Ped Link : :
PedLink py| Ummamed || cop 1 25 . 0 . 0 0.0% ; - . - .
) Ped Link ) -
_— Unnamed -
Pedlink P3| Ummamed || con 1 25 . 0 . 0 0.0% ; - . : . -
PedLink: pa| Ynmamed || cog 1 32 : 0 : 0 0.0% ; - . - :
: Ped Link g
C1- West Stream: 1 PRC for Signalled Lan. T05.78 an
C1-West  Stream: 2 PRC for Signalled Lan 0.64 a0
G2 - East Stream: 1 PRC for Signalled Lan: 816.48 B0
PRC Ower All Lane: 1528 48
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Table 5b: Junction 5 (PM)

Av. Mean
ltem Lane Lane | Full Arrow | Num (T;urreln g'::e: E:::a"d Sat Flow | Capacity | Deg ITnué“:;i L';::;::‘;e" ITnli::;:t:: :)2::« Delay Max
Description | Type | Phase | Phase | Greens (s) (s) e (pcufHr) (pcu) Sat (%) TEah R T (pcuHn) P«?r PCU | Queue
(sipcu) | (pcu)
Network:
A4T3 Ad5
Waterton - - - - - - - - - 199.4% 0 0 0 1365.2 - -
Rbt
A473 Ad5
Waterton . . . . . - - - . 199.4% | 0 0 0 1365.2 - .
Rbt
n sheadlefl | U | CTA 1 36 B 1021 1928 793 26.8% - } 1333 | 4700 | 1476
" Ahead U | cia 1 36 f 351 2080 855 | 41.0% R B ; 22 223 65
2n Ahead U | cip 2 43 B 1663 1830 915 | 129.0% - } 1515 | 4620 | 1672
2n Ahead v | ctp 2 43 - 380 1962 981 | 387% - B } 06 56 37
3n Ahead U - - - B 1058 1911 1911 | 31.8% - } 02 14 02
Ahead
an nead u . . . . 1104 2044 2044 | 311% . - ; 02 13 02
3 Ahead U - - R g 733 1990 1990 | 36.7% - ; 03 14 03
an Ahead v | cic 1 15 g 499 1838 327 | 1527% - B } 1003 | 7238 | 1066
an Ahead v | crc 1 15 - 353 1971 350 | 100.7% - ; 138 | 1405 | 19.0
50 u - - - g 96 1940 1940 | 3.0% - B } 0.0 1.0 0.0
512 U - - - B 942 2080 2080 | 29.2% - } 02 12 02
6/ LeftAhead | U B B B f 1120 1851 1851 | 30.8% g B ] 02 14 02
612 Leftahead | U - - - B 1823 1996 1996 | 64.0% - } 09 25 09
n u B B R f 1058 1940 1940 | 31.3% R B ; 02 13 02
n U - - - B 1002 2080 2080 | 27.5% - } 02 12 02
Right 700 N
/24813 Jrsont u . . . . 2197 | 20261860 | 11494505 | 00 - i . G a1 aa
9 Left U | cza 1 24 f 1018 1838 511 | 199.4% g ] 2856 | 10100 | 2945
an Left U | cza 1 24 g 1090 1971 547 | 199.1% - B } 3053 | 10083 | 3143
1071 T - - R g 109 1940 1940 | 28% R ; 00 1.0 00
102 u - - - g 739 2080 2080 | 33.3% - B } 02 13 02
11 U - - - - 1828 1940 1940 | 57.2% } - 07 22 07
12 u - - } g 138 2080 2080 | 14.8% } B - 0.1 10 04
1241 Ahead u | czc 1 28 B 916 1940 625 | 146.5% } - 1679 | 6599 | 1806
122 Ahead u | czc 1 28 - 981 2080 670 | 146.4% } B - 1793 | 6580 | 1929
130 Right u | cim 1 30 B 102 1848 637 9.5% } - 0.2 0.8 0.4
132 Right u | czB 1 43 g 733 1981 968 | 75.4% } B - 39 19.1 11
1471 Right u | cap 2 3 - 1011 1940 711 | 72.8% ; - 23 19.4 53
1472 Right u | czp z 3 g 1084 2080 763 | 76.9% } B - 33 20.1 6.4
1511 Right u | ciB 1 3 - 304 1872 645 | 77.1% ; : 42 306 127
Ahead
152 L] u | ciB 1 3 905 2077 715 | B1.7% 47 29.1 14.9
| - . - - - . . a9
Ahead
1971 Ahead u | cm 1 75 B 1828 1940 1636 | 67.7% } - 1.1 35 12.4
192 Ahead u | cu 1 75 f 438 1940 1638 | 18.8% ] B g 0.2 19 07
Pedlink p1| Umnamed || e 1 19 : 0 : 0 0.0% ; . - :
: Ped Link : -
PedLink p2| Ummamed || o 1 7 : 0 : 0 0.0% : - . - : -
: Ped Link : -
Pedlink P3| Ummamed || o 1 3 : 0 : 0 0.0% ; . - :
: Ped Link : -
Pedlink pg | Umnamed || pg 1 19 - 0 - 0 0.0% : - - . ; -
: Ped Link : -
Pedlink p5| Umnamed | | op0 1 38 7 0 7 0 0.0% : 7 7 :
: Ped Link : -
Pedlink pg| Umnamed | | oo 1 2 . 0 . 0 0.0% ; - . : : -
: Ped Link : -
PedLink p7| Umnamed || chp 1 3 . 0 . 0 0.0% ; . - :
: Ped Link : -
PedLink: pg| Ummamed || ooy 1 3 . 0 . 0 0.0% ; - . : : -
: Ped Link : -
_— Unnamed . o,
PedLink P3| \Jmamed || c2g 1 2% . 0 . 0 0.0% ; . - :
C1-West Stream: 1 PRC for Signalled Lan -60.7 410.82 en
C1- West Stream: 2 PRC for Signalled Lan 328 125 =)
C2-East  Stream: 1 PRC for Signalled Lan -121.5 84808 a0
PRC Ower All Lane: -121.5 138524
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Table 6a: Junction 6 (AM)

Mean
Total Arrow | Demand Turners | Turners When | Turners In Total Av. Delay
Lane Lane | Full Arrow [ Num Sat Flow Capacity | Deg Sat Max
Item - Green | Green | Flow In Gaps Unopposed Intergreen Delay Per PCU
Description | Type | Phase | Phase | Greens (=) (=) (peu) (pculHr) (pcu) (%) (pcu) (peu) (pcu) (pcuHr) | (sipcu) ::I::T:;e
Network - - - - - - - - - 130.2% 876 0 0 818.2 - -
Unnamed
Junction - - - - - - - - - 130.2% 876 0 0 818.2 - -
M Left u Cc2:C 1 ki - 829 1805 642 129.2% - - - 112.6 4555 125.4
12 Left u c2C 1 31 - 896 1935 633 1302% - - - 1246 5005 138.4
21 u - - - - 634 1940 1940 - - - 0z 13 0.2
22 u - - - - 1136 2080 2030 - - - 05 17 05
32+31 Ahead u CLA 1 39 - 1344 2046:1908 | 617+439 - - - 166.7 4466 184.4
33 Ahead u CLA 1 39 - 1020 2046 909 - - - 714 2515 879
Ahead
- - - - - - - 2 2
41 Ahead? u 1567 1894 1894 69.8% 12 32 12.3
Ahead
42 Aheadd u - - - - 1756 2026 2026 75.5% - - - 15 36 5.9
5M Right u C1:B 1 35 - 933 1883 753 100.6% - - - 18.6 8.6 340
512 Right u C1B 1 35 - 620 2019 203 62.2% - - - 30 217 59
61 Ahead Left u - - - - 1492 1899 1599 62.8% - - - 0.8 25 08
B2 Ahead u - - - - 1305 2039 2039 51.0% - - - 05 18 05
63 Ahead u - - - - 1120 2039 2039 43.5% - - - 05 17 17.5
M Ahead u cz2D 1 35 - 445 1940 541 42 6% - - - 16 158 44
T2 Ahead u c2D 1 38 - 1305 2030 901 115.4% - - - 849 2939 102.3
T3 Ahead u cz2D 1 35 - 1120 2080 901 109.7% - - - 55.5 2023 75.6
. . 430
B1+82 u - - - - 1046 1940:1940 | 1940+0 0.0% - - - 0.4 16 0.4
9/1 Ahead u c2D 1 38 - 105 1830 793 13.2% - - - 0.5 18.0 1.7
92 Ahead u cz2D 1 35 - 475 1830 793 59.9% - - - 33 252 87
10/ Ahead u - - - - 551 1940 1940 23.9% - - - 03 20 6.9
12 ';?nerid u - - - - 1780 2056 2056 66.9% - - - 55 14.4 349
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Ahead
1043 Right u - - - 1120 2080 2080 43.3% - 0.4 15 15
111 - - - 551 1940 1940 23.9% - 02 12 0.2
112 - - - 481 1940 1940 20.7% - 01 12 01
1143 U - - - 1120 2080 2080 43.3% - 04 15 0.4
1211 gge;d u | com 1 38 1289 1914 829 | 117.4% : 851 3255 | 1070
1212 Right u CzZB 1 38 0 2080 901 0.0% - 0.0 0o 0.0
131 Left Ahead U CZ:A 1 3 715 1940 690 103.7% - 280 1408 3986
132 Ahead u CZA 1 3 709 1940 590 102.5% - 255 129.6 372
141 u - - - 567 1940 1940 18.5% - 01 11 01
15/1+152 |  Ahead 0 - - - 438 | 18702005 | 324si70 | BBE- | g7 49 404 10.3
161 Right u - - - 1437 1940 1940 59.8% - 07 23 07
1642 Right u - - - 709 2080 2080 33.2% - 02 1.3 0.2
1T U - - - 589 1940 1940 23.7% - 0z 12 0z
1712 u - - - 387 2080 2080 14.7% - 01 1.0 0.1
181 Left 1} - - - 589 1848 1843 24 9% - 02 13 02
182 Left Ahead U - - - 1135 2002 2002 49.3% - 05 18 0.5
1813 Ahead u - - - 860 2013 2013 41.8% - 0.4 15 04
191 Ahead U c2D 1 38 738 1911 828 82.2% - 56 204 15.8
192 Ahead u C2:D 1 38 860 2049 853 94.7% - 8.6 370 13.2
Ped Link: Unnamed .
P1 Ped Link - | ©2F 1 3 0 - 0 0.0% - ) ) .
Ped Link: Unnamed Y
P2 Ped Link - CZE 1 17 0 - 1] 0.0% - - - -
Ped Link: Unnamed ’
pa Ped Link - C1H 1 39 0 - 0 0.0% - - - -
Ped Link: | Unnamed .
P4 Ped Link - C1:G 1 41 0 - 1] 0.0% - - - -
Ped Link: Unnamed -
P5 Ped Link - C1F 1 41 0 - 0 0.0% - - - -
Ped Link: Unnamed 4
P Ped Link - C1E 1 39 0 - 0 0.0% - - - -
Ped Link: Unnamed y
P7 Ped Link - C2H 1 2 o - ] 0.0% - - - -
Ped Link: Unnamed
ps Ped Link - C2G 1 22 0 - 1] 0.0% - - - -
C1-South Controller  Stream: 1 -41.4 ao
C2 - North Controller Stream: 1 a -30.5 20
C2- Morth Controllar  Stream: 2 PRC for Signalled Lanes (%) -44.7 oo
PRC Ower All Las 3 -4
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Table 6b: Junction 6 (PM)

Mean
Total Arrow | Demand . Turners | Turners When | Turners In Total Av. Delay
Lane Lane | Full Arrow | Num Sat Flow Capacity | Deg Sat Max
Item S Green | Green | Flow In Gaps | Unopposed Intergreen | Delay Per PCU
Description | Type | Phase | Phase | Greens (s) (2} (peu) (pculHr) {pcu) (%) (pcu) (peu) (pcu) (peuHr) | (slpcu) %l:ﬂile
Network - - - - - - - - - 270.6% 626 0 0 861.8 - -
Unnamed
e - - - - - - - - - 270.6% 626 0 0 861.8 - -
M Left u c2c 1 25 - 443 1805 521 85.0% - - - 6.4 517 13.0
12 Left u czcC 1 25 - 476 1935 559 85.2% - - - 6.7 50.5 13.8
M u - - - - 1042 1940 1940 35.5% - - - 03 1.4 0.3
22 u - - - - 993 2080 2080 47.0% - - - 04 16 0.4
32+301 Ahead u CTA 1 49 - 1173 2046:1908 | 635+633 g:;% - - - 83 255 219
¥3 Ahead u CTA 1 49 - 592 2046 1137 52.1% - - - 26 15.8 9.8
Ahead o
41 Ahead2 u - - - - 1526 1389 1339 60.6% - - - 0s 25 108
Ahead
42 Ahead? u - - - - 1439 2025 2025 69.8% - - - 12 29 12
51 Right u C1B 1 25 - 434 1383 544 33.9% - - - 53 421 138
52 Right u C1B 1 25 - 441 2019 583 74.8% - - - 39 324 123
61 Ahead Left u - - - - 1084 1800 1800 56.1% - - - 06 22 1.7
62 Ahead U - - - - 714 2039 2039 34.9% - - - 03 1.4 03
6/3 Ahead u - - - - 882 2039 2039 43.1% - - - 04 1.6 38
™ Ahead u cz2D 1 44 - 595 1940 970 60.0% - - - 27 16.5 7.9
T2 Ahead u c2D 1 44 - 714 2080 1040 63.5% - - - 36 182 9.5
73 Ahead U c2D 1 44 - 882 2080 1040 34.5% - - - 56 29 148
- 24.9:

&M+812 u - - - - 499 1940:1940 | 1940+0 0.0% - - - 02 12 02
91 Ahead u c2D 1 44 - 132 1830 915 14.4% - - - 05 14.4 1.8
92 Ahead c2D 1 44 - 1011 1830 915 110.5% - - - 634 2259 80.5
10/ Ahead - - - - 727 1940 1940 36.3% - - - 05 24 9.1
10/2 ';?;;td u - - - - 1725 2050 2050 79.4% - - - 81 179 421
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Ahead
1003 Right u - - - - 882 2080 2080 42.2% - - - 0.4 15 0.4
111 u - - - - 727 1940 1940 36.8% - - - 03 15 0.3
112 u - - - - 140 1940 1940 T1% - - - 00 10 0.0
1113 u - - - - 852 2080 2080 42.2% - - - 0.4 15 0.4
1201 ';';ge;d u | com 1 25 - 1585 1905 ss0 | 270.6% E . - 5308 | 12833 | 5482
1212 Right u CZ2B 1 25 - 0 2080 601 0.0% - - - 00 00 0.0
131 Left Ahead u C2ZA 1 44 - 933 1940 970 96.2% - - - 14.2 549 30.9
132 Ahead u CZA 1 44 - 911 1940 970 93.9% - - - 1.7 46.3 276
141 u - - - - 293 1940 1940 8.6% - - - 0o 10 0.0
15M+152 Ahead o] - - - - 611 1870:2005 | 286+27 _1:;‘ g, 626 V] ] 169.5 995.7 194.9
161 Right u - - - - 2220 1940 1940 67.9% - - - 11 29 1.1
1612 Right u - - - - 911 2030 2030 43.8% - - - 04 15 04
171 u - - - - 1170 1840 1940 7% - - - 02 14 02
172 u - - - - 526 2080 2080 13.7% - - - 01 10 0.1
181 Left u - - - - 1170 1848 1343 33.3% - - - 02 15 02
1812 Left Ahead u - - - - 1609 2002 2002 49.3% - - - 05 18 0.5
1813 Ahead u - - - - 963 2013 2013 46.6% - - - 0.4 17 0.4
191 Ahead u c2D 1 44 - 1083 1911 955 73.5% - - - 41 208 13.8
192 Ahead u c2D 1 44 - 963 2049 1025 91.5% - - - 58 224 7.3
Ped Link: Unnamed .
P1 Ped Link - C2F 1 44 - 0 - 0 0.0% - - - - - -
Ped Link: Unnamed ¥
P2 Ped Link - CZE 1 7 - 0 - 1] 0.0% - - - - - -
Ped Link: Unnamed
P3 Ped Link C1H 1 29 0 0 0.0%
Ped Link: Unnamed g
P4 Ped Link - C1G 1 51 - 0 - 0 0.0% - s = > > -
Ped Link: Unnamed .
PS5 Ped Link - C1.F 1 51 - o - ] 0.0% - - - - - -
Ped Link: Unnamed i
PE Ped Link - C1E 1 29 - 0 - 0 0.0% - - = = > -
Ped Link: Unnamed
P7 Ped Link C2H 1 25 o ] 0.0%
Ped Link: Unnamed -
Pa Ped Link - C2:G 1 26 - 0 - 0 0.0% - - = = > -
C1 - South Controller  Stream: 1 PRC for Signalled Lan 16 Total Delay fi on
C2 - North Controller ¢ 1 PRC for Signalled Lan. -200.6 Total Delay fi a0
C2 - North Controller  Stream: 2 PRC for Signalled Lan 228 Total Delay fi a0

PRC Ower All La -200.6 Total
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Junction 7, Arcady 9 — Roundabout Module

Table 7: Summary of Junction Performance, Junction 7

Set | Quete| g | 0819 | pec | Los | Jumcton
(Veh)
ArmB 38.7 895 [146.11(1.07 | F
ArmC 6.7 358 | 24.06 | 088 C
ArmD | D1 0.6 2.9 234 | 038 A 30.28
ArmE 0.4 1.7 6.87 | 0.31 A
AmA 2.8 6.5 410 | 0.74| A

Junction
LOS

Network

-7 %

[Arm B]

Residual
Capacity

D2

Queue Q?:ﬁe Delay [ ore | Log | Yunction
(Veh) (Veh) (s) Delay (s)
1.7 2.2 762 | 063 | A
29.6 97.8 | 7155 1.01| F
1.8 2.6 474 [ 064 | A 22.52
2.0 105 [ 3146|068 | D
1.4 2.3 278 | 059 | A

Junction
LoS

Network
Residual
Capacity

-3 %

[Arm C]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS

and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.
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Table 8a: Junction 8 (AM)

Total Arrow | Demand . Deg Turners Turners When | Turners In Total Av. Delay ELT
tom | Desrton Ty | Phase |Phae |Grans | S0 (Ghon | Mo | o |y |5 | fnCape || nrgeen | Dy, | PePCU | B
Network - - - - - - - - - 88.3% 0 0 0 50.2 - -
lj::g::: R _ - - - 5 = - - 88.3% ] 0 0 50.2 - =
17 Right u A 1 3 - 547 1940 690 79.3% - - - 5.8 383 14.0
Ahead
12 I?.\gh‘l u A 1 31 - 570 2080 740 T71% - - - 57 36.2 14.2
Right2
2N u - - - - 251 1940 1940 12.9% - - - 0.1 1.1 0.1
212 u - - - - 632 2080 2080 3258% - - - 0z 13 0z
an Left u [ 1 " - 178 1732 231 T7.1% - - - 34 69.5 58
2 Ahead u c 1 1 - 167 1840 259 64.6% - - - 26 96.3 4.8
313 Ahead u [ 1 " - 175 2080 217 63.1% - - - 28 54.2 5.0
4i2+401 u - - - - 790 1940:1940 1940 40.7% - - - 0.3 16 03
51 u - - - - 449 1940 1940 231% - - - 02 12 0.2
52 u - - - - &35 2080 2080 43.0% - - - 0.4 15 0.4
/1 Left Ahead u B 1 34 - 434 1397 738 656% - - - 40 2986 10.8
62 Ahead u B 1 34 - 479 1840 754 63.5% - - - 38 28.8 10.6
B/3+6/4 Ahead u B 1 34 - 425 2030:2080 912 465% - - - 27 228 53
Ti2+TH Left u D 1 19 - 432 1935:1605 957 88.3% - - - 7.8 56.9 11.3
an u - - - - 450 1940 1940 232% - - - 02 12 0.2
a1 Ahead u E 1 47 - 443 1940 1035 42.8% - - - 1.8 15.0 6.0
a2 Ahead u 1 47 - 723 2080 1109 652% - - - 17 87 52
101 ’;:';;‘f u - - - - 167 1940 1940 | 8.6% - - - 0.0 10 0.0
102 Right u - - - - 175 1972 1972 8.9% - - - 0.0 1.0 1.7
111 Ahead u - - - - 251 1940 1940 129% - - - 0.1 1.1 0.1
112 Ahead u - - - - 632 2080 2080 32.8% - - - 0.2 13 02
1113 Right u - - - - 463 1935 1935 239% - - - 0z 12 34
11/4 Right u - - - - 405 1935 1935 20.9% - - - 0.1 12 12
121 Right u H 1 48 - 463 1911 993 46.4% - - - 29 225 7.4
1212 ngﬁg u H 1 45 - 405 1995 1042 33.9% - - - 19 171 5.0
131 Right u G 1 22 - 29 1856 474 6.1% - - - 04 49.4 0.8
141 Ahead u (o] 1 31 - 790 1830 1667 47 4% - - - 05 21 57
151 Ahead u M 1 81 - 251 1940 1768 14.2% - - - 01 1.2 0.2
152 Ahead u M 1 a1 - 632 2080 1895 36.0% - - - 0.3 15 0.5
c1 : 1 PRC for Signslled Lan 20 Total Delay fi a0
C1 2 PRC for Signalled Lan 150.1 Total Delay fi an
C1 : 3 PRC for Signslled Lan goo Total Delay fi a0
c1 m: 4 PRC for Signalled Lan oo Total all=d Lane: 0.00 =i
PRC Ower All La 20 uHr) 50.10
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Table 8b: Junction 8 (PM)

Mean
om | e [P | Amow | Mum |G | Greon |Pow | SetFlow | Copocty | 0 | l0Gaps | Unopposea | nterreen | Deay | Per Poy | MeX
(s} (=) (pcu) (%) {pcu) {pcu) (pcu) {pcuHr} | (s/pcu) (pcu)
Network R ; R R B - R - R 83.0% 0 [ 0 493 B B
lj:nnacﬁm:: - - - - - - - = = 83.0% 0 0 0 49.3 - _
" gt U A 1 29 . 465 1940 847 | 72.1% . - . 47 36.1 1.4
1z Eiont u A 1 29 : 432 2080 593 | 69.5% : - : 45 345 16
Right2
21 u - - B - 260 1940 1940 | 13.4% - g - 0.1 1.4 0.1
272 u - - g - 736 2080 2080 | 35.4% - B - 03 13 03
3n Left u c 1 14 - 218 1732 289 | 75.5% - g - 36 602 66
an Ahead u c 1 14 - 73 1940 323 | 68.7% - g - 32 527 63
3 Ahead u c 1 14 - 240 2080 347 | 69.2% - g - 35 519 67
42+4/1 u - - g - 489 | 1940:1940 | 1940 | 25.2% - B - 02 12 02
s u - - B - 540 1940 1940 | 27.8% - g - 0.2 13 02
52 u - - g - 887 2080 2080 | 43.1% - B - 04 15 04
61 Leftahead | U B 1 32 - 476 1896 695 | 65.5% - l - 43 322 1.1
612 Ahead u B 1 32 - 472 1940 711 | 66.4% - B - 4.1 313 10.8
6/3+6/4 Ahead u B 1 32 - 414 | 20802080 | 857 | 48.3% - g - 28 244 57
702471 Left u D 1 18 - 421 | 1935:1805 | 507 | 83.0% - B - 5.1 523 97
81 u - - B - 459 1940 1940 | 25.2% - g - 02 12 02
an Ahead u E 1 44 - 514 1940 970 | 53.0% - - - 26 1789 75
az Ahead u E 1 44 - 705 2080 1040 | 67.8% - g - 25 128 75
101 ‘;?ge;d u - - : s 1932 1932 | 11.5% : - : 0.1 1.1 06
102 Right u - - - - 240 1972 1972 | 122% - - - 0.1 1.4 34
11 Ahead u - - g - 260 1940 1940 | 13.4% - B - 0.1 11 0.1
12 Ahead u - - B - 736 2080 2080 | 35.4% - g - 03 13 03
113 Right u R R f - 266 1935 1935 | 13.7% - g - 0.1 11 12
114 Right u - - B - 522 1935 1935 | 27.0% - E - 02 13 34
1211 Right u H 1 48 - 266 1911 1040 | 25.6% - B - 15 204 43
122 Right u H 1 5 . 522 1994 1086 | 48.1% . - . 23 196 75
Right2
131 Right u G 1 21 - 28 1856 454 | 62% - B - 04 157 07
1411 Ahead u 0 1 81 - 459 1830 1667 | 29.3% - g - 02 15 28
151 Ahead u M 1 31 B 260 1940 1768 | 147% B f B 0.1 12 0.1
152 Ahead u M 1 81 - 736 2080 1895 | 38.8% - g - 03 18 03
C1  Stream: 1 PRC for Signalled Lanes (%): 35 Total Delay for Signalled Lanes (peubr):  46.71 Cycle Time {s): 00
C Stream: 2 PRC for Signalled Lanes (%) 1317 Total Delay for Signalled Lanes (pouHr): 0.40 Cycle Time (s): B0
c1 Stream: 3 PRC for Signalled Lanes (%) 206.0 Total Delay for Signalled Lanes (pcuHr): 0.21 Cycle Time (s 80
C1  Stream: 4 PRC for Signalled Lanes (%) 0o Total Delay for Signalled Lanes {peuHr): 0.00 Cycle Time {s): 00
PRC Qwver All Lanes (%) 85 Taotal Delay Qver All LanesipeuHr): 40.35

Junction 9, Arcady 9 — Roundabout Module

Table 9: Summary of Junction Performance, Junction 9

Set
1D

Queue
(Veh)

95%
Queue Delay
(ven) | ©

RFC

LOS

Junction
Delay (s)

72.61

Arm 1 5.5 28.0 | 15.07 | 0.85
Arm2 | D1 2.7 5.8 515 [0.73] A
Arm 3 98.1 161.8 | 21472 114 | F

Junction
LOS

Network
Residual
Capacity

-1 %

[Arm 3]

Set
1D

Queue
(Veh)

95%
Queue
(Veh)

Delay
(s)

RFC

LOs

D2

6.9 36.1 15.63 | 0.88
5.2 22.7 916 | 0.84| A
3.8 176 | 1369 080 B

Junction
Delay (s)

12.36

Junction
LOS

Network
Residual
Capacity

6 %

[Arm 1]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.



Mott MacDonald

Junction 10, LINSIG
Table 10a: Junction 10 (AM)

Mean
fom |Lne o |Lene [Fun JAmow |Mam | QS | Gren |Fow | Sotflow |Capacty |De0 |Gl | Unoppased | |intrgreen | Delay | PerPCy. |Max
Description | Type | Phase | Phase | Greens (2) (s) (pcu) (pculHr) (pcu) Sat (%) (pcu) (pcu) (pcu) (pcuHr) | (s/pcu) ::I:;:I.)Ie
Network - - - - - - - - - 232.8% 5 127 0 T83.5 - -
Unnamed
Junction - - - - - - - - - 232.8% 5 127 0 T83.5 - -
M Ahead Left u A 1 49 - 1275 1928 1071 119.0% - - - 1203 3397 142.0
124113 A:J;Ega.h; u AB 1 49:22 - 736 2080:1902 511 144.1% - - - 129.2 631.9 138.7
aea | SRROM) ) F 1 | 1g0| 9 1278 | 17451961 | 549 | 2328% - - - 4117 | 11596 | 4247
51 Ahead Left u c 1 22 - 558 1844 471 118.4% - - - 55.4 3575 62.5
52 Ahead u c 1 22 - 629 2080 532 118.3% - - - 619 3544 69.9
Right -
TH+TI2 u D 1 10 - 228 1904:1548 294 T79% - - - 39 616 57
Ahead
an Ahead u Q 1 1 - 198 1840 1552 8.5% - - - 01 20 05
101 Left a - - - - 132 1764 574 230% 5 127 0 08 176 25
111 Ahead u Q 1 K - 361 1840 1552 233% - - - 0.4 3T 24
C1  Steam: 1 PRC for Signalled Lanes (%):  -158.6 Total Delzy for Signalled Lanes (peuHr):  TE2.40 Cycle Time (s 80
C1 Stream: 2 PRC for Signalled Lanes . 2869 Total Delay for Signalled Lanes (pcuHr): 0.45 Cycl= Time (s} 80
PRC Over All Lanes (%):  -153.6 Total Dielay Over All Lanes{pcubr):  783.40
Table 10b: Junction 10 (PM)
Total | Arrow | Demand Tumers | Turners When | Tumnersin | Total | Av. Delay | Mean
Item L= Lane | Full | Amow | Num | ool | cran | Flow SRIEAT || BT InGaps | Unopposed | intergreen |Delay | Perpcu |Max
Description | Type | Phase | Phase | Greens (2} (s} (pcu) (pculHr) (pcu) Sat {%) (pcu) (pcu) (peu) (peutr) | (slpcu) ﬁl)l‘l:lla:ile
Network - - - - - - - - - 253.9% 12 141 0 879.0 - -
Unnamed
i - - - - - - - - - 253.9% 12 141 0 879.0 - -
M Ahead Left u A 1 49 - 855 1927 1071 79.9% - - - 57 242 18.8
172+113 A?Earg u AB 1 49:13 - 866 2080:1902 402 215.7% - - - 2619 1088.8 2708
anea | LERRGNL e F 1 | 1m0 | s 1226 | 17461968 | 483 | 2539% | - - - 4195 | 12318 | 4310
51 Ahead Left u c 1 26 - 698 1846 554 126.0% - - - 86.5 4479 95.5
52 Ahead u c 1 26 - 787 2030 624 126.1% - - - 978 447 8 1078
Right -
TH+T12 u D 1 10 - 280 1904:1343 334 86.8% - - - 58 716 T4
Ahead
& Ahead u Q 1 1 - 194 1840 1552 82% - - - 0.1 20 0.5
101 Left 0 - - - - 153 1764 550 26.4% 12 14 0 08 18.8 3.0
1M Ahead u o 1 71 - 443 1940 1552 28.5% - - - 05 40 3.0
C1 Stream: 1 PRC for Signalled Lanes (%) -182.1 Total Delay for Signalled Lanes {pcuHr): arvel Cycle Time (5): B0
G Stream: 2 PRC for Signalled Lan=s (% 2153 Total Delay for Signalled Lanes (peuHrl: 0.56 Cycle Time {s}: 80
PRC Qwer All Lanes (%) -1821 Total Delay Cver All Lanes{pcuHr): ATE.06

Junction 11, PICADY 9 - Priority Intersection Module

Table 11: Summary of Junction Performance, Junction 11

1593.32 | 9999559993.00 1578.93 | 9999999990.00
D1 107.87

Stream C-AB 78.2 132.5 158.81 1.07 F

[Stream
8-AC]

26.84 0.89

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Junction LOS
and Junction Delay are demand-weighted averages. Network Residual Capacity indicates the amount by which network flow could be increased before a
user-definable threshold (see Analysis Options) is met.
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Junction 12, PICADY 9 - Priority Intersection Module

Table 12: Summary of Junction Performance, Junction 12

SIEt %:::‘]’ Delay (s) | RFC | LOS ::;:?;rakl “';’Et Qw“::f D[ESI]“"" RFC LOS :m:‘l

Capacity Capacity

Stream B-ACD 23.0 |62075.81|61.40| F | __ 18.9 |2577.14|9999999999.00| F | . .
Stream A-BCD 52.7 | 120.71 | 104 | F 143.7 | 359.98 1.20 F

StreamD-ABC| O | 3.3 s0.74 | 0.80 | F | [Stream | P% [ 350 [ 775.35 |9959955555.00| F | [Stream

Stream C-ABD 0.0 0.00 | 0.00 | a | BACP] 0.0 0.00 0.00 A | BAcP]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 13, PICADY 9 — Priority Intersection Module

Table 13: Summary of Junction Performance, Junction 13

i D

Set Queue Delay Network Residual Set Queue Network Residual
D (Veh) (s) |RFCe|Los Capacity ID | (veh) Delay (s) RFC Los Capacity
020
Stream B-AC 45.7 34062 | 1.21| F 23 % 228.3 59999940.00 | 9999999999.00 | F -38 %
D1 D2
Stream C-AB 24.0 7354 | 097 F [Stream B-AC] 388.1 1539.11 1.62 F [Stream C-AB]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 14. ARCADY 9 - Roundabout Module
Table 54: Summary of Junction Performance, Junction 14

A »

Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity

Arm 1 241.4 30753 | 117 | F 47 744 | 083 | A

Arm 2 4.2 742 | 081 A -16 % 136.5 151.04 | 110 | F -34 %
D1 D2

Arm 3 0.1 525 [005| A [Arm 1] 0.6 1190 | 038| B [Arm 4]

Arm 4 5.6 9620 | 090 F 339.3 5103.31 | 20.08| F

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 15. ARCADY 9 — Roundabout Module

Table 15: Summary of Junction Performance, Junction 15

A »

Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID [ Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity

Arm 1 1.8 418 [064| A 6.9 11.83 |[0.88

Arm 2 1.4 877 | 058 A 32% 115 6930 |096| F 8 %
D1 D2

Arm 3 0.3 824 023 A [Arm 4] 05 2533 | 036 D [Am 4]

Arm 4 658.9 1073.93 | 143 F 78.3 10541 | 1.06 | F

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Table 16a: Junction 16 (AM)

Mean
Total Arrow | Demand . Turners | Turners When | Turners In Total Av. Delay
Lane Lane | Full Arrow | Num Sat Flow Capacity | Deg Max
Item - Green | Green | Flow In Gaps Unopposed Intergreen Delay Per PCU
Description | Type | Phase | Phase | Greens (2) (s) (pcu) (pculHr) (pcu) Sat {%) (pcu) (pcu) (pcu) (pcuHr) | (sipcu) ::I;Eulile
Network - - - - - - - - - 335.9% 0 0 0 625.3 - -
Unnamed
e - - - - - - - - - 335.9% 0 0 0 625.3 - -
11 telaread | v E 1 9 699 1573 08 | 3359% - - 2784 | 14339 | 2855
2" u - - - - 578 1940 1940 16.6% - - - 0.1 11 01
anvary | ROMLER )y | ocp 1| 312 835 | 19021891 | 732 | 114.0% : : 660 | 2845 | 804
Ahead - o
- - 286.1% - R - X . 4
Bi2+61 Right Left u F 1 9 738 2032:1687 258 286 2728 13306 281
8182 L"'&g‘ﬁfad u | asB 1 3142 677 | 1904-1920 | 783 | 853% . - 20 427 157
C1 PRC for Signalled Lan Total Delay ft =)
PRC Over All Lane Total D=
Table 16b: Junction 16 (PM)
NS Lane | Full o |loes Total Arrow | Demand Sat Flow Capacity | Deg Turners Turners When | Turners In Total Av. Delay mn
Item 37 Green | Green | Flow In Gaps Unopposed Intergreen Delay Per PCU
Description | Type | Phaze | Phase | Greens (2) (=) (pcu) (pculHr) (pcu) Sat (%) (pcu) (pcu) (pcu) (pcuHn) | (sfpcu) ?pl;lli;ile
Network - - - - - - - - - 258.6% 0 0 (1] 543.2 - -
Unnamed
Junction - - - - - - = = = 258.6% 0 0 0 543.2 o -
" pra I E 1 9 441 1544 05 | 2152% - - 1353 | 11046 | 1402
2n u - - - - 583 1840 1940 18.3% - - - 01 11 0.1
anvary | REMLER )y | oep 1 3212 B89 | 1851891 | 755 | 117.7% - . 524 338 97.7
Ahead _ - 258 BY - - - 217
Bi2+6M Right Left u F 1 £ 604 2026:1687 234 253.6% 2110 12576 217.9
81812 Legi;"':fad u | as 1 3212 973 | 189e-1920 | 7s0 | 1247% - - 1144 | 4232 | 1205
c1 PRC for Signalled Lan. -187.4 Total Delay i)
PRC Owver All La -187.4 Total
Table 17a: Junction 17 (AM)
o= Lane | Full Arrow | Num Total Arrow | Demand Sat Flow | Capacity | Deg Turners Turners When | Turners In Total Av. Delay m‘:n
Item - Green | Green | Flow In Gaps Unopposed Intergreen Delay Per PCU
Description | Type | Phase | Phase | Greens (2) (s) (pcu) (pcu/Hr) | (pcu) Sat (%) (pcu) (pcu) (pcu) (pcuHn) | (s/pcu) :::::];e
Network - - - - - - - - - 78.5% 0 0 0 30.7 - -
I.I'nnarl_'led B _ _ - - - - - - 178.5% 0 o 0 3017 - =
Junction
Rlil Ahead Left u A 1 44 - 458 1865 933 49.1% - - 2.4 187 3.0
12 Ahead u A 1 44 - 522 2080 1040 50.2% - - - 27 18.5 92
13 Right u B 1 18 - 105 15981 415 251% - - 1.0 353 23
21 Ahead Left u E 1 11 - 443 1861 245 178.5% - - - 113.3 920.6 19.0
2 Right u E 1 A - 179 1857 243 T23% - - 3.1 627 55
n Left Ahead u [+ 1 42 - 1130 1927 921 - - - 123.3 3929 40.5
3z Right u D 1 18 - 509 1995 421 - - 54.7 336.6 61.5
41 u - - - - 307 1940 1940 12.2% - - - 0.1 1.1 0.1
M u - - - - 1235 1940 1940 53.6% - - 0.6 2.0 0.6
6M u - - - - 286 1940 1940 14.5% - - - 0.1 1.1 0.1
B2 u - - - - 825 2080 2080 333% - - 0.2 1.3 0z
T u - - - - 693 1940 1940 31.2% - - - 0.2 13 02
c1 PRC for Signalled Lan. -B5.4 gnallzd Lane: 0048 Cycle Time {s): 80
PRC Qwer All La -0g.4 y Ower All La 01.70
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Table 17b: Junction 17 (PM)

Mean
om | o | | Fun | Arow Mo | Gicen | Groen | Flow | SotFlow | Copaciy | D20 | in'Gaga | Unopposed | Intooreen | Delay | o pCU' | 4%

(s) (8) (pcu) (pcu) (peu) (pcu) (pcuHr) | (sipcu) (pcu)

Network - - - - - - - 140% | 0 0 0 173 - -

Unnamed - - - - - - - - 180% | 0 0 0 173 - -
" Aneadlet | U | A 1 41 - 619 1904 %9 | ser% - - 44 256 133
102 Anead | U | A 1 41 - 636 2080 D - = 48 254 147

113 Right vl s 1 14 - 79 1881 20 | 239% - - 08 397 19
21 Aheadleft | U | E 1 18 - 436 1864 394|108 - = 320 | 2644 | 382

2 Right u | E 1 18 - 122 1857 2 | 311% - - 12 366 28
1 letanead | U | © 1 39 - 905 1924 8ss | 1058%| - = 404 | 1608 | 559
32 Right v | o 1 14 - a9 1995 32 | 140m| - - 323 | 3065 | 374

e v - - : - 201 1940 | 1940 | 141% - = 0.1 11 0.1

51 v - - - - 954 1940 1940 | 468% - - 04 17 0.4
&1 v - - : - 514 1940 | 1940 | 26.4% - = 02 13 02
&2 v - - - - a72 2080 | 2080 | 45.4% - - 04 16 0.4

7 v - - : - 495 1940 | 1e40 | 231% - = 02 12 02

o1 PRC for Signalled Lanes (%):  -266 Totsl Delay for Signalied Lanes (pcuHr):  116.03 Cycle Time (=) 80
PRC Over All Lanes (%) -26.6 Taotal Delay Over All Lanes{pcuHr): 117.20

Junction 18. ARCADY 9 — Roundabout Module

Table 18: Summary of Junction Performance, Junction 18

A

Set ID | Queue (PCU) | Delay (s) | RFC

LOS | Network Residual Capacity | Set ID | Queue (PCU) | Delay (s) | RFC

Arm1 159.9 704.38 | 1.29 [F
Arm 2 D1 28.6 67.53 1.00 F
Arm 3 1646.8 7097.59 | 3.07 F

-66 %

[Arm 3]

D2

4.2 21.63 0.81 C
1102.1 2448.97 | 1.78 =
578.7 2963.51 | 1.87 =

-52 %

[Arm 3]

LOS | Network Residual Capacity

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 19. ARCADY 9 — Roundabout Module

Table 19: Summary of Junction Performance, Junction 19

Set ID | Queue (Veh) | Delay (s)

A

Arm1 0.0 2.75 0.02| A
Arm 2 1.2 5.57 054 A
Arm 3 o1 2.5 6.43 072 A
Arm 4 0.1 2.29 009 A

34 %

[Arm 3]

D2

0.0 3.51 002| A
0.7 5.10 0.41 A
0.5 257 034 A
0.7 3.29 040 A

69 %

[Arm 2]

RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Junction 20, PICADY 9 - Priority Intersection Module

Table 20: Summary of Junction Performance, Junction 20

A

| e | [wrefios| Mgt | S| Sy | ey [mec[uos| Moo Resie
020
Stream B-AC 0.8 2008 |045| ¢ 19 % 0.4 1178 |026| B 61 %
Stream C-AB . 0.0 748 |003| A [Stream B-AC] % 0.0 654 005 A [Stream B-AC]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 21. ARCADY 9 — Roundabout Module

Table 21: Summary of Junction Performance, Junction 21

i

Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity
020
Arm 1 99.3 253.09 | 1.18 F 24 8.98 0.71 A
Arm 2 7.0 1381 [088| B -13% 24.7 4047 [o098| E -3 %
Arm 3 o1 46.6 67.67 1.02 = [Arm 1] o2 30.9 50.51 1.00 E [Arm 3]
Arm 4 1.4 8.30 0.59 A 0.6 4.563 0.36 A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met

Junction 22, LINSIG
Table 22a: Junction 22 (AM)

D Wh Mean
ltem Lane Lane | Full Arrow | Num Eo::“ g'::: Flow el Sat Flow Capacity | Deg L"&':: El::::m n :;::;:;: 1[;:::;' .:;rlggﬁy Max
Description | Type | Phase | Phase | Greens ) ) {pcu) (pcurHr) (pcu) Sat (%) {pcu) {pcu) s {pcuHr) | {sipcu) :::;Iile
Network - - - - - - 465.8% 0 178 0 745.7 - -
Unnamed
P - - - - - - - 465.8% 0 178 1] T45.7 - -
M Left Ahead u B 1 " - 1203 1937 258 465.8% - - - 5336 1396.9 544.0
12 Right u c 1 1 - 274 1891 252 106.7% - - - 19.1 2504 238
2" u - 1083 1940 1940 51.4% - - - 05 19 05
212 u - 922 1940 1940 41.5% - - - 04 16 0.4
apean | FOULSt )y | pm 1 150 | - 199 | 20401860 | 385 | s17% - - - 20 357 35
an Ahead u N 1 76 - 235 1940 1660 122% - - - 01 1.3 0.1
S2+5M1 Ahead Left | U+0 E- 1 35 - 897 1940:1764 T35 114.2% ] 178 ] 709 2847 116.7
5134514 ﬁn"'gehatd u E 1 35 - 977 | 20801891 | 855 | 1143% - - - 774 | 2852 | @23
Tr2+7i1 Lefi Ahead u AL 1 721 - 508 20801774 529 96.0% - - - 121 85.5 17.5
T3 Right u 1 T - 212 1872 166 127 4% - - - 294 495.5 321
an u - 572 1940 1940 27 1% - - - 02 13 02
an Ahead u N 1 76 - 199 1940 1660 12.0% - - - 01 23 0.3
10/ u - 235 1940 1940 10.4% - - - 01 10 0.1
c1 Stream: 1 PRC for Signalled Lanes (%)  -417.6 Total Delay for Signalled Lanes {pouHr): T44.41 Cycle Time (s B0
C1  Strsam: 2 PRC for Signalled Lan=s (%) 837.0 Total Delzy for Signalled Lanes (peuHr): 0.20 Cycle Time (s} 80
PRC Ower All Lanes (%) -417.6 Total Delay Over All Lanes{pcuHr): T45.74
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Table 22b: Junction 22 (PM)

Mean
o (e ime rm Awoe W |G, (Gron |Fow | Swbow |Capacty Ded | nCOZ | Uncppocad | Mceresn | Daiay | IPerey |V
Description | Type | Phase | Phase | Greens (s) (s) (pcu) (pculHr) (pcu) Sat (%) (pcu) (pcu) (pcu) (pcuHr) | (sipcu) fll)l‘l::ile
Network - - - - - - - - - 476.8% 1 190 0 8271 - -
Unnamed
Junction - - - - - - - - - 476.8% 1 190 [} 8271 - -
1 Left Ahead u B 1 15 - 1642 1937 344 476.8% - - 7325 1605.9 T46.8
1z Right u [ 1 15 - 322 1891 336 95.8% - - - 9.4 104.9 14.1
2n U - - - - 763 1840 1940 3@ TR - - 03 15 0.3
22 u - - - - 723 1940 1940 36.1% - - - 03 15 0.3
apean | REULSt |y | pm 1| 104 | - 267 | 20471880 | 484 | 55.2% - - 24 317 38
41 Ahead U N 1 76 - 206 1940 1660 102% - - - 01 12 01
52+5M Ahead Left | U+O E- 1 3 - 719 1940:1764 703 102.2% 1 190 o 239 1198 36.2
5f3+5/4 );hgehatd U E 1 N - 9 2080:1891 T66 103.3% - - - 292 133.0 421
TrR2+TH Left Ahead U AL 1 T:25 - 305 2030:1774 602 50.7% - - 30 350 5.4
T3 Right u 1 7 - 205 1872 166 123.2% - - - 257 450.5 283
&M u - - - - 625 1940 1940 32.0% - - 0.2 14 0z
a1l Ahead U N 1 76 - 267 1840 1660 16.1% - - - 0z 24 12
101 u - - - - 206 1940 1940 5.7% - - 0.0 1.0 0.0
C1  Steam: 1 PRC for Signalled Lanss (%):  -420.8 Total Delay for Signalled Lanes (pcuHr):  825.08 Cycle Time {s): €0
C1 Stream: 2 PRC for Signalled Lanes (%) 450 5 Total Delay for Signalled Lanes {pcuHr): 023 Cycle Time (s 80
PRC Over All Lanes (%) -420.8 Total Delay Qver All Lanes{pcuHr): BZT.08

Junction 23. ARCADY 9 — Roundabout Module

Table 23: Summary of Junction Performance, Junction 23

A

Set ID | Queue (Veh) | Delay (s) | RFC | LOS | Network Residual Capacity | Set ID | Queue (Veh) | Delay (s)

D20
Arm 1 447.7 1006.73 | 1.42 | F 18.4 4250 [097| E
Arm 2 4.2 873 o081 A -28 % 5.8 1085 |086| B
D1 D2
Arm 3 30.7 9183 |[1.02| F [Am 1] 319.6 983.90 | 160| F
Arm 4 445 27787 (119 F 24.0 199.83 | 1.08| F

RFC | LOS | Network Residual Capacity

-25 %

[Arm 3]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met

Junction 24. PICADY 9 - Priority Intersection Module

Table 24: Summary of Junction Performance, Junction 24

Set Queue Network Residual | Set
D | (ven) | Pelay(s) RFC Los Capacity ID
020
Stream B-AC 267.9 | 59999940.00 | 9999999999.00 | F -35 %
D1 D2
Stream C-AB 469.4 1374.84 1.56 F [Stream C-AB]

Queue Delay
(Veh) (s) RFC LOS
193.6 2795.58 | 9999999999.00 [ F
138.2 409.20 1.24 F

Network Residual
Capacity

-24 %

[Stream B-AC]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Junction 25. PICADY 9 - Priority Intersection Module

Table 25: Summary of Junction Performance, Junction 25

Set

Queue

Delay

A

D (PCU) s |RFE|LOS
Stream B-AC 0.1 8.06 010 | A
D1
Stream C-AB 0.9 536 |030| A

Network Residual
Capacity

67 %

[Stream C-AB]

D2

Queue

Delay

Network Residual

(PCU) (s) RFC|LOS Capacity
0.4 11.16 | 029 | B 7 %
0.3 5.61 015] A [Stream B-AC]

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.

Junction 26. PICADY 9 — Priority Intersection Module

Table 26: Summary of Junction Performance, Junction 26.

Set

Queue

Delay

A

D (Veh) (s) RFC | LOS
Stream B-ACD 0.2 1016 | 019 | B
Stream A-BCD 0.2 4.81 0.09
Stream D-AB D1 0.2 2043 | 018 | C
Stream D-BC 46 52.22 084 | F
Stream C-ABD 0.3 5.13 012 | A

Network Residual
Capacity

-6 %

[Stream D-BC]

Set

ID

D2

Queue

Delay

Network Residual

(Veh) (s) | RFE|Los Capacity
0.3 1168 | 023 B
0.2 560 |0.10| A -
0.3 1420 | 020 B
23 3260 |071| D [SteanlUBC]
0.6 431 |018| A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. Network
Residual Capacity indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis Options) is met.
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Network Diagrams for LINSIG Models of Signalised Junctions

Figure A: Network Layout Diagram, Junction 4

AT
zx_j'_. T
Sta - Stage Stream
Hln:--:iﬂ n >s m:\-lﬁﬂ Min >= §
| I I
2 = T = o e ..
} S PR [ S S S
i i = l

1 Min >= 7 |2 Min == 7




Mott MacDonald

Figure B: Network Layout Diagram, Junction 5
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Figure C: Network Layout Diagram, Junction 6
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Figure D: Network Layout Diagram, Junction 8
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Figure E: Network Layout Diagram, Junction 10
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Figure F: Network Layout Diagram, Junction 16
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Figure G: Network Layout Diagram, Junction 17
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Figure H: Network Layout Diagram, Junction 22
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MACDONALD Development Plan
Technical Note Series

Project: Bridgend Replacement LDP

Our reference: 100415574 — TN 005 Your reference:

Prepared by: Claudia Currie Date: May 2021

Approved by: Claudia Currie Checked by: Margaret Henderson
Subject: Assessment of the Impact of Seasonal Variation on Porthcawl (A48, A4106 and A2229).

1 Introduction

Mott MacDonald was commissioned in January 2020 by Bridgend County Borough Council
(BCBC) to develop a series of technical notes to help determine the traffic impact on the highway
network as part of evidence base supporting the Local Plan development process.

This technical note will establish the level of impact caused by the seasonal variation of traffic flows
in the Porthcawl area (A48, A4106 and A2229) and the surrounding highway network.

The Bridgend County Borough Council area is shown in Figure 1, overleaf.

This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only.
It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other
purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it.
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FIGURE 1: Bridgend Area
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Source: Mott MacDonald; ArcMap

2 Traffic Data

The traffic data collected in August 2019 for the Porthcawl area, supplied by BCBC, included a
number of junction counts and automatic counters which have been supplied to Mott MacDonald to
help establish the hourly flow profiles and to determine if a significant seasonal variation in traffic
flows was occurring.

The availability of directly comparable data is limited to a 12 hour survey on a Thursday in August
2019 and October 2020. The October 2020 traffic data is detailed in Technical Note 1. The August
2019 data was collected by Redstart on behalf of BCBC in the during the week 17" to 23" August
2019 and included both vehicle flows and speeds. The August Bank Holiday Monday in 2019 was
Monday 26™ August.

Traffic Wales, who hold all Welsh Government traffic data, have been contacted to for historic
count data for the BCBC area and have confirmed that none is available for any of the last 5 years.
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Transport for Wales has also been contacted, and have supplied INRIX data for the key routes in
Porthcawl, to demonstrate the effects of congestion through the proxy data sets of vehicle speeds

and journey times.

3 Data Analysis

Thursday traffic flow data has been extracted from the three automatic traffic count (ATC) sites, K,
A, G and H, as shown in Figure 2, so that the data could be compared to the October 2020 data for
the Pyle Rd/A4106 Newton Nottage Rd/A4106/Fulmar Rd junction (Site 1 — see Technical Notes 1,

3 and 4) on the same day of the week.

Figure 2: Traffic Count locations 2019

Source: Bridgend County Borough Council
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Figures 3, 4 and 5 show the difference in traffic flow numbers and profile for the August 2019 data
and the COVID uplifted 2020 data. These figures show that the uplifted October traffic peak hour
flows exceed the August peak hour flows, although they do occasionally occur at different times of

the day.
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Figure 3: Observed August and October COVID Factored Traffic Flow Data - A4106
A4106
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Figure 4: Observed August and October COVID Factored Traffic Flow Data - Newton Nottage
Road
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Source: Mott MacDonald and Bridgend County Borough Council Note: WB= Westbound; EB= Eastbound
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Figure 5: Observed August and October COVID Factored Traffic Flow Data - Pyle Road
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Therefore, any conclusions drawn from the traffic modelling detailed in Technical Notes 2 and 3
would cover the majority of the seasonal variation in flows due to tourist traffic. The highway
proposals developed in Technical Note 7 would therefore also be able to accommodate the
seasonal traffic levels in the BCBC area.

Further analysis of the ATC data inbound at these sites shown in Figures 6, 7 and 8 illustrates the
variation in traffic flows leading into the 2019 August Bank Holiday and confirms that the base year
peak hour traffic modelling detailed in Technical Note 2 can be reasonably extrapolated to cover
most of the seasonal effects of peak tourist traffic seen in this area of the BCBC. It is important to
note that these August flows were collected in the lead up to the Bank Holiday weekend in 2019
when the weather was recorded as warm and dry and are therefore likely to be on the high side.
As shown in the graphs below the flows vary considerably over the weekend period (Thursday to
Sunday) and given this level of fluctuation it would be impracticable to attempt to cater for the
highest possible flows, as this would require significant over engineering of highway solutions to
accommodate for a short term intermittent seasonal peak. The corresponding traffic speeds also
indicate that traffic remains fairly free flowing with averages speeds on these routes on these
survey days remaining comfortably between 30 to 40mph.
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Figure 6: Observed 2019 August Traffic Flow Data - A4106 - northbound
A4106

900

800
700 f

600

500
400

Traffic Flows

300
200
100

0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800
Hours

em—=Thursday e==fFridagy  e=Saturday e===Sunday e Qctober Peak
Source: Mott MacDonald and Bridgend County Borough Council

Figure 7: Observed 2019 August Traffic Flow Data - Newton Nottage Road westbound
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Figure 8: Observed 2019 August Traffic Flow Data - Pyle Road southbound
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Traffic summaries provided by Transport for Wales (TfW) for speed and journey times, also confirm
that the traffic flow peak levels for the wider surrounding area are broadly similar in October and
August as shown in Appendix B. This data covers the two routes used, which are outlined below:

e M4 route — Porthcawl town centre to Junction 36 via A4229
e A48 route — Porthcawl town centre to Bridgend town via A48 and A4106

For the following time periods:

e Comparison between August and October 2019 (whole month - average day)

e Comparison of a Saturday

e Comparison of an average weekend (Mon — Thurs)
The TfW data confirms that generally similar travel patterns and timings are shown along both
routes for August and October.

4 Conclusion

Technical Note 5 has summarised the available data used to establish the level of fluctuation in
traffic flows that can be attributed to the seasonal increases due to tourist traffic. It has been shown
that the COVID uplifted peak hour traffic flow levels are a reasonable proxy for the general
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seasonal effects as the observed August peak hours are similar in volume to the modelled flows,
although the peaks do occur at different times of the day.

Therefore the traffic modelling reported in Technical Notes 3 (baseline) and 4 (future year) can also
be used to determine the level of congestion expected at the key junctions as a result of the peak
tourist flows.

Traffic flows on special event days, such as the Elvis festival, and exceptionally good weather days
at the weekend may experience some short lived delays.

5 Recommendation

No additional traffic modelling is needed as it has been established from the Porthcawl! data that
the COVID19 uplifted peak hour flow levels provide a robust assessment of the operation of the
BCBC highway network with seasonal flows in place. The TfW data also confirms that August and
October speeds and journey times are significantly similar and that the seasonal variation effect is
negligible.
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Appendix A — Survey Locations for Junction Modelling
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Appendix B — Speed and Journey Time Data for the Wider
BCBC area supplied by Transport for Wales

10



15 A48 Route - Bridgend Town to Porthcawl

- r—r—frr—rr—r—r—r—r0—rr—r—r—r—rr—1tr—7r— 71— 17— 1777 7T 1T "7 "1
o0 01 02 03 04 05 O6 O 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time of Day

12.

ol

1

Travel Time (mins)
N
o1 o

ol

2.

ol

o

© 19/08/2019 - 22/08/2019 (All Days) @ 07/10/2019 - 10/10/2019 (All Days)



17.5 A48 Route - Porthcawl to Bridgend Town

- r—r—frr—rr—r—r—r—r0—rr—r—r—r—rr—1tr—7r— 71— 17— 1777 7T 1T "7 "1
o0 01 02 03 04 05 O6 O 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time of Day

15

12.

ol

1

o

Travel Time (mins)
\l
&)

ol

2.

ol

o

© 19/08/2019 - 22/08/2019 (All Days) @ 07/10/2019 - 10/10/2019 (All Days)



Travel Time (mins)

12

10

0o

(o))

D

N

0

M4 route Junction 36 - Porthcawl

- r—r—rr—tr—r—rr—r—r—r—r—r—r—f1r—1r T 11— 7117 17T 7T "7 "1
oo 01 02 03 04 05 06 O O8 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

© 19/08/2019 - 22/08/2019 (All Days)

Time of Day

@ 07/10/2019 - 10/10/2019 (All Days)



15 M4 route Porthcawl! -Junction 36

- r—r—frr—rr—r—r—r—r0—rr—r—r—r—rr—1tr—7r— 71— 17— 1777 7T 1T "7 "1
o0 01 02 03 04 05 O6 O 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time of Day

12.5

1

Travel Time (mins)
N
o1 o

ol

2.

ol

o

© 19/08/2019 - 22/08/2019 (All Days) @ 07/10/2019 - 10/10/2019 (All Days)



17.5 A48 Route - Bridgend Town to Porthcawl

- r—r—frr—rr—r—r—r—r0—rr—r—r—r—rr—1tr—7r— 71— 17— 1777 7T 1T "7 "1
o0 01 02 03 04 05 O6 O 08 09 10 11 12 13 14 15 16 17v 18 19 20 21 22 23

Time of Day

15

12.

ol

1

o

Travel Time (mins)
\l
&)

ol

2.

ol

o

© 24/08/2019 - 24/08/2019 (All Days) © 12/10/2019 - 12/10/2019 (All Days)



17.5 A48 Route - Porthcawl to Bridgend Town

- r—r—frr—rr—r—r—r—r0—rr—r—r—r—rr—1tr—7r— 71— 17— 1777 7T 1T "7 "1
o0 01 02 03 04 05 O6 O 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time of Day

15

12.

ol

1

o

Travel Time (mins)
\l
&)

ol

2.

ol

o

© 24/08/2019 - 24/08/2019 (All Days) © 12/10/2019 - 12/10/2019 (All Days)



15 M4 route Junction 36 - Porthcawl

12.5

0 - r—r—frr—rr—r—r—r—r0—rr—r—r—r—rr—1tr—7r— 71— 17— 1777 7T 1T "7 "1
o0 01 02 03 04 05 O6 O 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time of Day

Travel Time (mins)
~ -
(O o1 o

ol

© 24/08/2019 - 24/08/2019 (All Days) © 12/10/2019 - 12/10/2019 (All Days)



12.5 M4 route Porthcawl! -Junction 36

10
2
-g 7.5
o)
=
l_
g
© 5
|_
2.5
0 - r—r—frr—rr—r—r—r—r0—rr—r—r—r—rr—1tr—7r— 71— 17— 1777 7T 1T "7 "1
o0 01 02 03 04 05 O6 O 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time of Day

© 24/08/2019 - 24/08/2019 (All Days) © 12/10/2019 - 12/10/2019 (All Days)



Travel Time (mins)

15

12.5

10

7.5

2.5

0

A48 Route - Bridgend Town to Porthcawl

Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Days of Week

@ 01/08/2019 - 31/08/2019 (All Days)
@ 01/10/2019 - 31/10/2019 (All Days)



Travel Time (mins)

15

12.5

10

7.5

2.5

0

A48 Route - Porthcawl to Bridgend Town

Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Days of Week

@ 01/08/2019 - 31/08/2019 (All Days)
@ 01/10/2019 - 31/10/2019 (All Days)



Travel Time (mins)

12

10

0

Monday

Tuesday

M4 route Junction 36 - Porthcawl

Wednesday Thursday
Days of Week

@ 01/08/2019 - 31/08/2019 (All Days)
@ 01/10/2019 - 31/10/2019 (All Days)

Friday

Saturday

Sunday



Travel Time (mins)

12.5

10

7.5

2.5

0

M4 route Porthcawl! -Junction 36

Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Days of Week

@ 01/08/2019 - 31/08/2019 (All Days)
@ 01/10/2019 - 31/10/2019 (All Days)



Speed (kph)

70

60

5

o

4

o

3

o

2

(@)

1

(@)

0

- r—r—rr—tr—r—rr—r—r—r—r—r—r—f1r—1r T 11— 7117 17T 7T "7 "1
oo 01 02 03 04 05 06 O O8 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

© 19/08/2019 - 22/08/2019 (All Days)

A48 Route - Bridgend Town to Porthcawl

@ 07/10/2019 - 10/10/2019 (All Days)

Time of Day

= Historical Average Speed - (All Days)

== Average Free Flow Speed



Speed (kph)

70

60

5

o

4

o

3

o

2

(@)

1

(@)

0

- r—r—rr—tr—r—rr—r—r—r—r—r—r—f1r—1r T 11— 7117 17T 7T "7 "1
oo 01 02 03 04 05 06 O O8 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

© 19/08/2019 - 22/08/2019 (All Days)

A48 Route - Porthcawl to Bridgend Town

@ 07/10/2019 - 10/10/2019 (All Days)

Time of Day

= Historical Average Speed - (All Days)

== Average Free Flow Speed



Speed (kph)

100 M4 route Junction 36 - Porthcawl

80
6
4
2
—rr——rr—+r—7r—+r—1+ r—7+r—+r—7r—+r—7r—7rr—+r—7r—17%r—7°r 7 7 71T 17 7 17T 17 1T
o0 01 02 03 04 05 06 O7 08 09 10 112 12 13 14 15 16 17 18 19 20 212 22 23

Time of Day

(@)

o

o

o

@ 19/08/2019 - 22/08/2019 (All Days) @ 07/10/2019 - 10/10/2019 (All Days) == Historical Average Speed - (All Days) ====. Average Free Flow Speed



Speed (kph)

100 M4 route Porthcawl! -Junction 36

80
6
4
2
—rr——rr—+r—7r—+r—1+ r—7+r—+r—7r—+r—7r—7rr—+r—7r—17%r—7°r 7 7 71T 17 7 17T 17 1T
o0 01 02 03 04 05 06 O7 08 09 10 112 12 13 14 15 16 17 18 19 20 212 22 23

Time of Day

(@)

o

o

o

@ 19/08/2019 - 22/08/2019 (All Days) @ 07/10/2019 - 10/10/2019 (All Days) == Historical Average Speed - (All Days) ====. Average Free Flow Speed



Speed (kph)

70

60

5

o

4

o

3

o

2

(@)

1

(@)

0

- r—r—rr—tr—r—rr—r—r—r—r—r—r—f1r—1r T 11— 7117 17T 7T "7 "1
oo 01 02 03 04 05 06 O O8 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

© 24/08/2019 - 24/08/2019 (All Days)

A48 Route - Bridgend Town to Porthcawl

@ 12/10/2019 - 12/10/2019 (All Days)

Time of Day

= Historical Average Speed - (All Days)

== Average Free Flow Speed



Speed (kph)

70

60

5

o

4

o

3

o

2

(@)

1

(@)

0

- r—r—rr—tr—r—rr—r—r—r—r—r—r—f1r—1r T 11— 7117 17T 7T "7 "1
oo 01 02 03 04 05 06 O O8 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

© 24/08/2019 - 24/08/2019 (All Days)

A48 Route - Porthcawl to Bridgend Town

@ 12/10/2019 - 12/10/2019 (All Days)

Time of Day

= Historical Average Speed - (All Days)

== Average Free Flow Speed



Speed (kph)

100

8

o

6

(@)

4

o

2

o

o

M4 route Junction 36 - Porthcawl

o0 01 02 03 04 05 O6 O 08 09 10 112 12 13 14 15 16 17 18 19 20 21 22 23

Time of Day

@ 24/08/2019 - 24/08/2019 (All Days) @ 12/10/2019 - 12/10/2019 (All Days) == Historical Average Speed - (All Days) ====. Average Free Flow Speed



Speed (kph)

100

8

o

6

(@)

4

o

2

o

o

M4 route Porthcawl! -Junction 36

o0 01 02 03 04 05 O6 O 08 09 10 112 12 13 14 15 16 17 18 19 20 21 22 23

Time of Day

@ 24/08/2019 - 24/08/2019 (All Days) @ 12/10/2019 - 12/10/2019 (All Days) == Historical Average Speed - (All Days) ====. Average Free Flow Speed



Speed (kph)

70 A48 Route - Bridgend Town to Porthcawl

60

0o - || || || || || || ||

Monday Tuesday Wednesday Thursday Friday Saturday Sunday

5

o

4

o

3

o

2

o

1

o

Days of Week

@ 01/08/2019 - 31/08/2019 (All Days)
@ 01/10/2019 - 31/10/2019 (All Days)



Speed (kph)

70 A48 Route - Porthcawl to Bridgend Town

60

0o - || || || || || || ||

Monday Tuesday Wednesday Thursday Friday Saturday Sunday

5

o

4

o

3

o

2

o

1

o

Days of Week

@ 01/08/2019 - 31/08/2019 (All Days)
@ 01/10/2019 - 31/10/2019 (All Days)



Speed (kph)

100

8

(@)

6

(@)

4

(@)

2

o

o

M4 route Junction 36 - Porthcawl

Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Days of Week

@ 01/08/2019 - 31/08/2019 (All Days)
@ 01/10/2019 - 31/10/2019 (All Days)



Speed (kph)

100

8

(@)

6

(@)

4

(@)

2

o

o

M4 route Porthcawl! -Junction 36

Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Days of Week

@ 01/08/2019 - 31/08/2019 (All Days)
@ 01/10/2019 - 31/10/2019 (All Days)



M

orr M Bridgend Replacement Local

MACDONALD Development Plan
Technical Note Series

Project: Bridgend Replacement LDP

Our reference: 100415574 — TN 006 Your reference:

Prepared by: Claudia Currie Date: May 2021
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Subject: Development Impact on BCBC from Neighbouring Unitary Authorities.

1 Introduction

Mott MacDonald was commissioned in January 2020 by Bridgend County Borough Council to
develop a series of technical notes to help inform the supporting evidence for the Replacement
Local Development Plan.

Each technical note details the work that has been completed, draws conclusions and makes
recommendations for further analysis in order to inform the development of the Replacement
Bridgend Local Development Plan.

This Technical Note 6 reports on the review undertaken of neighbouring local authority
development proposals and assess the likely impact of these significant large scale developments
on the strategic transport network within BCBC.

2 Location

The Welsh Government (WG) is the highway authority that is responsible for the motorway and
trunk roads in Wales. The M4 motorway is a three lane highway that runs east and westbound
across the middle of the Bridgend County Borough Council unitary authority area.

The M4 motorway can currently be used to access areas within the Bridgend County Borough
Council area at three locations as shown in Figure 1. These three accesses are at:-

Pencoed (Junction 35) which is partially signal controlled roundabout,
Sarn (Junction 36) which is a signal controlled dumbbell gyratory, and
Pyle (Junction 37) which is a roundabout.

This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only.
It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other
purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it.
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Bridgend County Borough Council (BCBC), is bounded by the Bristol Chanel to the south and three
unitary authority areas; to the north and west is Neath Port Talbot, to the north and east is
Rhondda Cynon Taff (RCT) and to the east is The Vale of Glamorgan, as shown in Figure 1.

FIGURE 1: Bridgend Area

,Gagel-nedd Port Talbot - Neath Port Talbot

Rhondda Cynon Taf -Rhondda Cynon Taf

i
Pen-y-bont ar Ogwr -Bridgend

Bro Morgannwyg *theVale'of Glamorgan

LN
yi€Phiains.0,6 data ® Crown Copyright and database right 2020

Source: Mott MacDonald; ArcMap

3 Major Developments

No candidate site has currently identified a capacity concern at Junction 35 or Junction 37 and no
candidate site has been required to assess Junction 36 due to the industry accepted 5% threshold
impact not having been exceeded.

However, there is a significant development within the Rhondda Cynon Taff County Borough
Council (RCTCBC) area, known as Llanilid, that has been considered for many years. As part of
this development it was proposed in the late 1990’s that a new M4 motorway junction (34a) would
be constructed between Junction 34 and Junction 35. WG have previously given approval in
principle to a junction design at this location. However, the current promotors of the RCTCBC site
are not considering the construction of a new M4 junction as they are proposing to co-locate
residential and employment areas such that the need to travel will be contained within the
development area. In addition, the promoter’s consultants are investigating options where active
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travel modes will have enhanced facilities, financed through developer contributions. This will
support modal shift away from vehicle movements to/from the development and away from the M4.

There are currently no detailed development proposals in the public domain for this RCT
development at Llanilid. These are described in more detail in Technical Note 2 Section 6 ‘Major
developments impacting the M4 junctions’.

4 South East Wales Traffic Model (SEWTM) Conclusion

In order to establish a measure of the likely traffic flow increases entering the BCBC area a series
of select link analyses were carried out to establish what the difference in forecast flows are
between the 2015 base year and the 2036 future year. The 2036 future year forecasting within the
SEWTM is capped to the Experian data for each unitary authority, as the industry standard.
However, within each unitary authority area, more targeted local growth rates were developed that
were informed by development control estimates that are classified as “near certain”, “more than
likely” and “reasonably foreseeable” (DfT TAG Unit M4 - Table A2 Classification of Future Impacts)

as provided by a number of South East Wales unitary authorities including,
Rhondda Cynon Taf
Bridgend

Figure 2 shows the highway links in the SEWTM model for which the select link data has been
extracted and Tables 1 to 5 show extracts from the SEWTM modelled growth for the following time
periods (see Appendix A for the full traffic flow details).

AM peak
PM peak
Inter peak
Off Peak
AADT

The tables highlight the highest growth rates are from the east of the Unitary Authority Area, which
includes local traffic from Rhondda Cynon Taff, Cardiff and the Vale of Glamorgan. As the links
selected excluded the M4 the majority of through traffic has not been included in these growth
rates.
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Figure 2. SEWTM Links
[F_s8] {H_EB}
poa |
[c_NB
s S4®
[B_sB J_NB
-
_WE |
it
A_EB
K_WB|
Source: Mott MacDonald Managed Regional Traffic Model SEWTM
Table 1 AM Peak hour SEWTM predicted growth
% Growth | % Growth | % Growth | % Growth | % Growth | % Growth | % Growth | % Growth
2015-2026 | 2015-2026 | 2015-2026 | 2015-2026 | 2015-2036 | 2015-2036 | 2015-2036 | 2015-2036

HGV LGV All Cars | All Vehicles HGV LGV All Cars  |All Vehicles|
AM A_EB A4061 Newton 0% 15% 16% 16% 0% 31% 19% 19%
AM A_WB A4061 Newton -7% 17% 14% 13% 0% 28% 24% 24%
AM B_NB B40783 North of the M4 0% 15% 9% 9% 0% 30% 18% 19%
AM B_SB B40783 North of the M4 0% 16% 6% 8% 0% 31% 17% 19%
AM C_NB A48 Pyle 0% 16% 28% 23% 0% 28% 37% 33%
AM C_SB A48 Pyle -14% 19% 17% 15% -17% 34% 14% 16%
AM D EB A48 Stormy Down -13% 17% 10% 9% -19% 25% 14% 14%
AM D WB A48 stormy Down -2% 17% 30% 25% 0% 30% 43% 37%
AM E NB A4062 North of the M4 -11% 16% 2% 2% 0% 29% 11% 13%
AM E SB A4062 North of the M4 0% 18% 25% 23% 8% 39% 58% 53%
AM F_NB A4063 Aberkenfig 11% 20% 17% 17% 11% 34% 30% 30%
AM F SB A4063 Aberkenfig 4% 22% 17% 17% 8% 58% 20% 22%
AM G_NB A4061 North of the M4 -8% 18% 28% 25% -3% 34% 41% 37%
AM G_SB A4061 North of the M4 -5% 15% 5% 6% 0% 27% 5% 8%
AM H_EB B4028 East of Bryncethin -25% 20% 45% 41% 0% 53% 70% 67%
AM H_WB B4028 East of Bryncethin 0% 17% 18% 18% 0% 100% 55% 57%
AM J_NB A473 North of the M4 0% -5% 44% 36% 3% 8% 79% 66%
AM J 5B A473 North of the M4 0% 49% 45% 45% 650% 56% 84% 79%
AM K_EB A48 East of Bridgend 0% 18% 53% 42% 2% 38% 76% 653%
AM K_WB A48 East of Bridgend 0% 15% 34% 30% 3% 30% 55% 50%

Source: Mott MacDonald Managed Regional Traffic Model SEWTM
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Table 2 IP Peak hour SEWTM predicted growth
% Growth | % Growth | % Growth | % Growth | % Growth | % Growth | % Growth | % Growth
2015-2026 | 2015-2026 | 2015-2026 | 2015-2026 | 2015-2036 | 2015-2036 | 2015-2036 | 2015-2036

HGV LGV All Cars | All Vehicles HGV LGV All Cars  |All Vehicles
P A_EB A4061 Newton 0% 17% 10% 11% 0% 20% 21% 21%
P A_WB A4061 Newton 0% 13% 23% 21% 0% 28% 36% 34%
P B_NB B40783 North of the M4 0% 15% 12% 13% 0% 30% 26% 27%
1P B_SB B40733 North of the M4 0% 18% 30% 27% 0% 35% 46% 43%
1P C_NB AAB Pyle -62% 16% 22% 10% -62% 31% 36% 22%
P C_5SB A48 Pyle -3% 18% 8% 10% -3% -18% 21% 6%
P D_EB AA8 Stormy Down -3% 16% 25% 21% -3% 30% A0% 34%
P D_WB A48 Stormy Down 0% 16% 37% 26% 0% 30% 51% 39%
1P E_NB A4062 Morth of the M4 0% 19% 17% 16% 14% 34% 23% 24%
1P E SB A4062 Morth of the M4 0% 3% 13% 12% 0% 22% 26% 25%
P F_NB A4063 Aberkenfig 0% 17% 23% 22% 11% 38% 39% 38%
1P F_SB A4063 Aberkenfig 0% 13% 21% 19% 0% 27% 36% 34%
P G_NB A4061 Morth of the M4 -3% 13% 20% 13% -6% 25% 39% 34%
P G_5B A4061 Morth of the M4 6% 14% 16% 16% 6% 20% 30% 28%
P H_EB BA028 East of Bryncethin 0% 12% 34% 32% 0% 71% 69% 69%
P H_WB B4028 East of Bryncethin 0% 23% 14% 16% 0% 28% 36% 35%
P J_NB AA73 Morth of the M4 0% 20% 35% 31% -19% 36% 38% 75%
1P J_SB AA73 Morth of the M4 0% 28% 44% 40% 0% 68% 105% 95%
P K_EB A48 East of Bridgend 0% 22% 62% 47% 0% 40% 97% 75%
P K_WB A48 East of Bridgend 0% 45% 42% 40% 0% 64% 67% 62%
Source: Mott MacDonald Managed Regional Traffic Model SEWTM
Table 3 PM Peak hour SEWTM predicted growth
i_ _______________ % Growth | % Growth | % Growth | % Growth | % Growth | % Growth | % Growth | % Growth |
i 2015-2026 | 2015-2026 | 2015-2026 | 2015-2026 | 2015-2036 | 2015-2036 | 2015-2036 | 2015-2036
] HGY LGV All Cars | All Vehicles HGV LGV All Cars  |All Vehicles)
PM A_EB A4061 Newton 0% 14% 9% 10% 0% 25% 19% 19%
PM A_WB AA061 Newton 0% 19% 8% 9% 0% -7% 17% 16%
PM B_NB B40733 Morth of the M4 #DIV/0! 17% 9% 10%| #DIv/o! 31% 19% 21%
PM B_SB B40783 Morth of the M4 0% 17% 11% 12% 0% 34% 33% 33%
PM C_NB AAB Pyle -65% 18% 15% 12% -65% 33% 24% 21%
PM C_SB A4B Pyle 0% 26% 20% 21% 0% 43% 25% 29%
PM D _EB A48 Stormy Down 0% 37% 21% 22% 0% 56% 37% 38%
PM D_WB A48 Stormy Down -6% 7% 15% 12% -6% 21% 28% 25%
PM E_NB A4062 Morth of the M4 0% 15% 18% 18% 0% 13% 31% 27%
PM E SB AA4062 Morth of the M4 0% 18% 7% 8% 0% 32% 14% 15%
PM F_NB AA063 Aberkenfig -10% 10% 10% 9% 0% -37% 25% 16%
PM F_SB A4A063 Aberkenfig 0% 19% 25% 24% 0% 33% 40% 39%
PM G_NB A4061 Morth of the M4 0% 17% 6% 7% -7% 23% 6% 9%
PM G_SB A4061 Morth of the M4 0% 5% 33% 30% 0% 49% 42% 42%
PM H_EB B4028 East of Bryncethin 0% 60% 21% 24% 0% 90% 56% 58%
PM H_WB B4028 East of Bryncethin 0% 23% 10% 11% 200% 26% 31% 31%
PM J_NB AA473 Morth of the M4 0% 52% 39% 40% 0% 68% 7% 92%
PM J_5B AAT73 North of the M4 0% 22% 42% 40% 13% 72% 105% 101%
PM K_EB A48 East of Bridgend -T% 3% 15% 14% 7% 23% 36% 34%
PM K_WB AA3 East of Bridgend 0% 19% 51% 45% 0% 41% 72% 65%

Source: Mott MacDonald Managed Regional Traffic Model SEWTM
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Table 4 Off Peak hour SEWTM predicted growth
% Growth | % Growth | % Growth | % Growth | % Growth | % Growth | % Growth | % Growth
2015-2026 | 2015-2026 | 2015-2026 | 2015-2026 | 2015-2036 | 2015-2036 | 2015-2036 | 2015-2036
HGV LGV All Cars | All Vehicles HGV LGV All Cars  |All Vehicles
op A_WB A4061 Newton 0% 13% 31% 28% 0% 31% 1% A1%
oP B_NB B40783 North of the M4 0% 15% 12% 13% 0% 35% 29% 31%
op B_SB B40783 North of the M4 0% 19% 29% 25% 0% 33% 47% 42%
op C_NB A48 Pyle 0% 21% 25% 21% -64% 32% 39% 23%
op C_SB A48 Pyle 0% 17% 19% 17% 0% 31% 36% 31%
op D_EB A48 Stormy Down 0% 20% 32% 26% 0% 32% 50% 41%
op D_WB A48 Stormy Down 0% 17% A0% 27% 0% 30% 60% 43%
op E_NB A4062 North of the M4 0% 15% 15% 15% 0% 31% 26% 26%
op E_SB AA062 North of the M4 0% 17% 10% 11% 0% 33% 32% 32%
op F_NB A4063 Aberkenfig 0% 16% 33% 28% 0% 37% 59% 52%
oP F_SB A4063 Aberkenfig 0% 13% 24% 21% 0% 33% 46% A42%
op G_NB A4061 North of the M4 0% 16% 24% 21% 11% 29% 36% 33%
op G_SB A4061 North of the ma 0% 15% 22% 20% 40% 32% 42% A0%
op H_EB B4023 East of Bryncethin -100% 14% 10% 3% -100% 14% 33% 28%
op H_WB B4028 East of Bryncethin 0% 17% 3% 10% 0% 33% 26% 28%
op J_NB AA73 North of the M4 0% 36% 38% 36% -25% 52% 104% 87%
op J_5B A473 North of the M4 0% 21% 59% a7% 0% 42% 145% 113%
op K_EB A48 East of Bridgend 0% 18% 73% 51% 0% 1% 113% 82%
op K_WB A48 East of Bridgend 0% A1% 45% 2% 0% 59% 77% 69%
Source: Mott MacDonald Managed Regional Traffic Model SEWTM
Table 5 AADT SEWTM predicted growth
% Growth | % Growth | % Growth | % Growth | % Growth | % Growth | % Growth | % Growth
2015-2026 | 2015-2026 | 2015-2026 | 2015-2026 | 2015-2036 | 2015-2036 | 2015-2036 | 2015-2036
HGV LGV All Cars | All Vehicles HGV LGV All Cars  [all Vehicles
24Hr A_EB A4061 Newton 0% 17% 12% 12% 0% 25% 19% 19%
24Hr A_WB A4061 Newton -1% 14% 19% 18% 0% 23% 31% 29%
24Hr B_NB B40783 North of the M4 0% 15% 11% 12% 0% 32% 24% 25%
24Hr B_SB B40783 North of the M4 0% 18% 20% 19% 0% 33% 36% 35%
24Hr C_NB A48 Pyle -37% 17% 22% 16% -57% 30% 34% 25%
24Hr C_SB A4B Pyle -A% 19% 15% 15% -5% 13% 24% 18%
24Hr D _EB A48 Stormy Down -4% 19% 21% 19% -5% 32% 34% 31%
24Hr D_WB A48 Stormy Down -1% 14% 30% 23% -1% 28% 4% 36%
24Hr E_NB A4062 North of the M4 -2% 16% 15% 15% 6% 24% 23% 23%
24Hr E_SB AA062 North of the M4 0% 14% 14% 13% 2% 31% 31% 31%
24Hr F_NB AA063 Aberkenfig 1% 15% 20% 19% 7% 15% 38% 34%
24Hr F_SB A4063 Aberkenfig 1% 15% 21% 20% 2% 35% 34% 33%
|| 24Hr G_NB A4061 North of the M4 -3% 15% 18% 17% -1% 27% 30% 28%
24Hr G_SB A4061 North of the M4 2% 13% 17% 16% 13% 29% 28% 28%
| 24Hr H_EB B4028 East of Bryncethin -12% 22% 30% 28% -36% 53% 60% 58%
i| 24Hr H_WB B4028 East of Bryncethin 0% 20% 12% 13% 15% 34% 36% 35%
{24Hr J_NB AA73 North of the M4 0% 25% 39% 35% -12% 40% 91% 80%
| 24Hr J_5B AA73 North of the M4 0% 31% 46% 42% 12% 58% 105% 95%
|| 24Hr K_EB A48 East of Bridgend -1% 18% 45% 36% 1% 37% 73% 61%
| 24Hr K_\WB A48 East of Bridgend 0% 33% 43% 39% 1% 52% 67% 62%

Source: Mott MacDonald Managed Regional Traffic Model SEWTM
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5 Conclusion

Technical Note 6 has summarised the traffic growth modelled as part of the regional traffic model
SEWTM developed by WG to inform development proposals in south east Wales and has
summarised the expected situation with the Llanilid mixed-use development that is being proposed
North of the M4 within the Rhondda Cynon Taff County Borough Area.

6 Recommendation

Due to the high of volume of predicted traffic growth anticipated from the eastern boundary of the
Bridgend unitary authority area it is recommended that that a statement of common ground is
entered into between RCTCBC and BCBC to ensure a jointly agreed position can be reached on
the likely traffic generation from the Llanilid development site and the likely timescales for it to be
fully delivery on the ground.

An example of a Statement of Common Ground is included in Technical Note 2.
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A. Appendix A - SEWTM Output



Total Total Total Total Total Total Total Total Total Total Total Total % Growth | % Growth | % Growth [ % Growth | % Growth | % Growth | % Growth [ % Growth

2015 2015 2015 2015 2026 2026 2026 2026 2036 2036 2036 2036 2015-2026| 2015-2026 | 2015-2026| 2015-2026 | 2015-2036 | 2015-2036| 2015-2036| 2015-2036

HGV LGV All Cars | All Vehicles HGV LGV All Cars | All Vehicles HGV LGV All Cars | All Vehicles HGV LGV All Cars | All Vehicles HGV LGV All Cars | All Vehicles
AM A_EB A4061 Newton 12 26 597 635 12 30 694 736 12 34 711 757 0% 15% 16% 16% 0% 31% 19% 19%
AM A_WB A4061 Newton 14 18 541 573 13 21 615 649 14 23 672 709 -7% 17% 14% 13% 0% 28% 24% 24%
AM B_NB B40783 North of the M4 3 27 173 203 3 31 188 222 3 35 204 242 0% 15% 9% 9% 0% 30% 18% 19%
AM B_SB B40783 North of the M4 2 68 359 429 2 79 381 462 2 89 419 510 0% 16% 6% 8% 0% 31% 17% 19%
AM C_NB A48 Pyle 20 147 358 525 20 170 458 648 20 188 492 700 0% 16% 28% 23% 0% 28% 37% 33%
AM C_SB A48 Pyle 36 106 321 463 31 126 375 532 30 142 365 537 -14% 19% 17% 15% -17% 34% 14% 16%
AM D_EB A48 Stormy Down 31 96 526 653 27 112 576 715 25 120 598 743 -13% 17% 10% 9% -19% 25% 14% 14%
AM D_WB A48 Stormy Down 41 66 336 443 40 77 436 553 41 86 479 606 -2% 17% 30% 25% 0% 30% 43% 37%
AM E_NB A4062 North of the M4 9 38 505 552 8 44 544 596 9 49 563 621 -11% 16% 8% 8% 0% 29% 11% 13%
AM E_SB A4062 North of the M4 12 101 477 590 12 119 594 725 13 140 752 905 0% 18% 25% 23% 8% 39% 58% 53%
AM F_NB A4063 Aberkenfig 19 41 399 459 21 49 468 538 21 55 519 595 11% 20% 17% 17% 11% 34% 30% 30%
AM F_SB A4063 Aberkenfig 25 50 701 776 26 61 818 905 27 79 843 949 4% 22% 17% 17% 8% 58% 20% 22%
AM G_NB A4061 North of the M4 37 82 550 669 34 97 703 834 36 110 773 919 -8% 18% 28% 25% -3% 34% 41% 37%
AM G_SB A4061 North of the M4 20 177 955 1152 19 203 999 1221 20 224 1005 1249 -5% 15% 5% 6% 0% 27% 5% 8%
AM H_EB B4028 East of Bryncethin 4 40 342 386 3 48 495 546 4 61 581 646 -25% 20% 45% 41% 0% 53% 70% 67%
AM H_WB B4028 East of Bryncethin 2 18 296 316 2 21 350 373 2 36 458 496 0% 17% 18% 18% 0% 100% 55% 57%
AM J_NB A473 North of the M4 29 111 666 806 29 106 962 1097 30 120 1190 1340 0% -5% 44% 36% 3% 8% 79% 66%
AM J_SB A473 North of the M4 15 145 799 959 15 216 1156 1387 24 226 1470 1720 0% 49% 45% 45% 60% 56% 84% 79%
AM K_EB A48 East of Bridgend 41 104 394 539 41 123 604 768 42 144 693 879 0% 18% 53% 42% 2% 38% 76% 63%
AM K_WB A48 East of Bridgend 34 66 558 658 34 76 748 858 35 86 867 988 0% 15% 34% 30% 3% 30% 55% 50%
IP A_EB A4061 Newton 12 41 517 570 12 48 570 630 12 49 627 688 0% 17% 10% 11% 0% 20% 21% 21%
1P A_WB A4061 Newton 12 40 373 425 12 45 459 516 12 51 508 571 0% 13% 23% 21% 0% 28% 36% 34%
P B_NB B40783 North of the M4 2 53 165 220 2 61 185 248 2 69 208 279 0% 15% 12% 13% 0% 30% 26% 27%
1P B_SB B40783 North of the M4 2 55 185 242 2 65 240 307 2 74 270 346 0% 18% 30% 27% 0% 35% 46% 43%
P C_NB A48 Pyle 37 49 204 290 14 57 248 319 14 64 277 355 -62% 16% 22% 10% -62% 31% 36% 22%
1P C_SB A48 Pyle 38 114 213 365 37 134 230 401 37 93 258 388 -3% 18% 8% 10% -3% -18% 21% 6%
P D_EB A48 Stormy Down 34 88 258 380 33 102 323 458 33 114 361 508 -3% 16% 25% 21% -3% 30% 40% 34%
1P D_WB A48 Stormy Down 33 77 166 276 33 89 227 349 33 100 250 383 0% 16% 37% 26% 0% 30% 51% 39%
P E_NB A4062 North of the M4 7 32 337 376 7 38 393 438 8 43 416 467 0% 19% 17% 16% 14% 34% 23% 24%
1P E_SB A4062 North of the M4 7 36 352 395 7 39 396 442 7 44 442 493 0% 8% 13% 12% 0% 22% 26% 25%
P F_NB A4063 Aberkenfig 18 52 371 441 18 61 457 536 20 72 516 608 0% 17% 23% 22% 11% 38% 39% 38%
1P F_SB A4063 Aberkenfig 16 48 338 402 16 54 410 480 16 61 461 538 0% 13% 21% 19% 0% 27% 36% 34%
P G_NB A4061 North of the M4 32 128 490 650 31 144 590 765 30 160 680 870 -3% 13% 20% 18% -6% 25% 39% 34%
1P G_SB A4061 North of the M4 18 83 518 619 19 95 602 716 19 100 675 794 6% 14% 16% 16% 6% 20% 30% 28%
P H_EB B4028 East of Bryncethin 2 17 178 197 2 19 239 260 2 29 301 332 0% 12% 34% 32% 0% 71% 69% 69%
1P H_WB B4028 East of Bryncethin 2 43 204 249 2 53 233 288 2 55 278 335 0% 23% 14% 16% 0% 28% 36% 35%
P J_NB A473 North of the M4 16 80 337 433 16 96 454 566 13 109 634 756 0% 20% 35% 31% -19% 36% 88% 75%
1P J_SB A473 North of the M4 14 60 291 365 14 77 419 510 14 101 597 712 0% 28% 44% 40% 0% 68% 105% 95%
P K_EB A48 East of Bridgend 29 63 196 288 29 77 317 423 29 88 387 504 0% 22% 62% 47% 0% 40% 97% 75%
IP K_WB A48 East of Bridgend 23 58 310 391 23 84 440 547 23 95 517 635 0% 45% 42% 40% 0% 64% 67% 62%
PM A_EB A4061 Newton 7 36 443 486 7 41 485 533 7 45 528 580 0% 14% 9% 10% 0% 25% 19% 19%
PM A_WB A4061 Newton 6 42 699 747 6 50 758 814 6 39 818 863 0% 19% 8% 9% 0% -7% 17% 16%
PM B_NB B40783 North of the M4 0 70 279 349 0 82 303 385 0 92 332 424 #DIV/0! 17% 9% 10%| #DIV/0! 31% 19% 21%
PM B_SB B40783 North of the M4 1 41 246 288 1 48 273 322 1 55 327 383 0% 17% 11% 12% 0% 34% 33% 33%
PM C_NB A48 Pyle 17 51 330 398 6 60 381 447 6 68 409 483 -65% 18% 15% 12% -65% 33% 24% 21%
PM C_SB A48 Pyle 11 122 397 530 11 154 478 643 11 174 497 682 0% 26% 20% 21% 0% 43% 25% 29%
PM D_EB A48 Stormy Down 11 54 454 519 11 74 549 634 11 84 620 715 0% 37% 21% 22% 0% 56% 37% 38%
PM D_WB A48 Stormy Down 17 151 381 549 16 162 439 617 16 183 489 688 -6% 7% 15% 12% -6% 21% 28% 25%
PM E_NB A4062 North of the M4 4 142 560 706 4 163 663 830 4 161 732 897 0% 15% 18% 18% 0% 13% 31% 27%
PM E_SB A4062 North of the M4 4 34 386 424 4 40 413 457 4 45 439 488 0% 18% 7% 8% 0% 32% 14% 15%
PM F_NB A4063 Aberkenfig 10 114 669 793 9 125 733 867 10 72 837 919 -10% 10% 10% 9% 0% -37% 25% 16%
PM F_SB A4063 Aberkenfig 11 21 297 329 11 25 371 407 11 28 417 456 0% 19% 25% 24% 0% 33% 40% 39%
PM G_NB A4061 North of the M4 15 159 947 1121 15 186 1003 1204 14 196 1008 1218 0% 17% 6% 7% -7% 23% 6% 9%
PM G_SB A4061 North of the M4 10 77 557 644 10 81 743 834 10 115 789 914 0% 5% 33% 30% 0% 49% 42% 42%
PM H_EB B4028 East of Bryncethin 1 20 224 245 1 32 272 305 1 38 349 388 0% 60% 21% 24% 0% 90% 56% 58%
PM H_WB B4028 East of Bryncethin 1 53 546 600 1 65 600 666 3 67 716 786 0% 23% 10% 11% 200% 26% 31% 31%
PM J_NB A473 North of the M4 11 87 749 847 11 132 1044 1187 11 146 1472 1629 0% 52% 39% 40% 0% 68% 97% 92%
PM J_SB A473 North of the M4 8 54 543 605 8 66 771 845 9 93 1115 1217 0% 22% 42% 40% 13% 72% 105% 101%
PM K_EB A48 East of Bridgend 15 90 635 740 14 97 731 842 16 111 861 988 -7% 8% 15% 14% 7% 23% 36% 34%
PM K_WB A48 East of Bridgend 11 104 507 622 11 124 765 900 11 147 871 1029 0% 19% 51% 45% 0% 41% 72% 65%
opP A_EB A4061 Newton 4 16 146 166 4 19 167 190 4 21 168 193 0% 19% 14% 14% 0% 31% 15% 16%
oP A_WB A4061 Newton 4 16 99 119 4 18 130 152 4 21 143 168 0% 13% 31% 28% 0% 31% 44% 41%
oP B_NB B40783 North of the M4 1 20 41 62 1 23 46 70 1 27 53 81 0% 15% 12% 13% 0% 35% 29% 31%
OP B_SB B40783 North of the M4 1 21 45 67 1 25 58 84 1 28 66 95 0% 19% 29% 25% 0% 33% 47% 42%
oP C_NB A48 Pyle 11 19 51 81 11 23 64 98 4 25 71 100 0% 21% 25% 21% -64% 32% 39% 23%




Total Total Total Total Total Total Total Total Total Total Total Total % Growth | % Growth | % Growth [ % Growth | % Growth | % Growth | % Growth [ % Growth

2015 2015 2015 2015 2026 2026 2026 2026 2036 2036 2036 2036 2015-2026| 2015-2026 | 2015-2026| 2015-2026 | 2015-2036 | 2015-2036| 2015-2036| 2015-2036

HGV LGV All Cars | All Vehicles HGV LGV All Cars | All Vehicles HGV LGV All Cars | All Vehicles HGV LGV All Cars | All Vehicles HGV LGV All Cars | All Vehicles
OP C_SB A48 Pyle 7 36 53 96 7 42 63 112 7 47 72 126 0% 17% 19% 17% 0% 31% 36% 31%
OoP D_EB A48 Stormy Down 6 25 56 87 6 30 74 110 6 33 84 123 0% 20% 32% 26% 0% 32% 50% 41%
OP D_WB A48 Stormy Down 9 30 43 82 9 35 60 104 9 39 69 117 0% 17% 40% 27% 0% 30% 60% 43%
OoP E_NB A4062 North of the M4 2 13 87 102 2 15 100 117 2 17 110 129 0% 15% 15% 15% 0% 31% 26% 26%
OP E_SB A4062 North of the M4 2 12 78 92 2 14 86 102 2 16 103 121 0% 17% 10% 11% 0% 33% 32% 32%
OoP F_NB A4063 Aberkenfig 5 19 83 107 5 22 110 137 5 26 132 163 0% 16% 33% 28% 0% 37% 59% 52%
OP F_SB A4063 Aberkenfig 4 15 70 89 4 17 87 108 4 20 102 126 0% 13% 24% 21% 0% 33% 46% 42%
OoP G_NB A4061 North of the M4 9 51 129 189 9 59 160 228 10 66 176 252 0% 16% 24% 21% 11% 29% 36% 33%
OP G_SB A4061 North of the M4 5 34 138 177 5 39 169 213 7 45 196 248 0% 15% 22% 20% 40% 32% 42% 40%
OoP H_EB B4028 East of Bryncethin 1 7 42 50 0 8 46 54 0 8 56 64 -100% 14% 10% 8% -100% 14% 33% 28%
OP H_WB B4028 East of Bryncethin 1 18 53 72 1 21 57 79 1 24 67 92 0% 17% 8% 10% 0% 33% 26% 28%
OoP J_NB A473 North of the M4 4 25 82 111 4 34 113 151 3 38 167 208 0% 36% 38% 36% -25% 52% 104% 87%
OP J_SB A473 North of the M4 4 24 66 94 4 29 105 138 4 34 162 200 0% 21% 59% 47% 0% 42% 145% 113%
OoP K_EB A48 East of Bridgend 6 22 45 73 6 26 78 110 6 31 96 133 0% 18% 73% 51% 0% 41% 113% 82%
oP K_WB A48 East of Bridgend 6 22 75 103 6 31 109 146 6 35 133 174 0% 41% 45% 42% 0% 59% 77% 69%
24Hr A_EB A4061 Newton 167 597 7368 8132 167 699 8272 9138 167 749 8767 9683 0% 17% 12% 12% 0% 25% 19% 19%
24Hr A_WB A4061 Newton 169 588 6379 7135 167 669 7601 8437 169 722 8332 9224 1% 14% 19% 18% 0% 23% 31% 29%
24Hr B_NB B40783 North of the M4 32 804 2568 3403 32 928 2843 3803 32 1061 3176 4269 0% 15% 11% 12% 0% 32% 24% 25%
24Hr B_SB B40783 North of the M4 32 850 3070 3952 32 1003 3682 4717 32 1135 4178 5345 0% 18% 20% 19% 0% 33% 36% 35%
24Hr C_NB A48 Pyle 449 986 3460 4895 285 1158 4234 5677 194 1284 4641 6120 37% 17% 22% 16% -57% 30% 34% 25%
24Hr C_SB A48 Pyle 424 1676 3618 5718 407 1994 4162 6563 405 1896 4470 6771 4% 19% 15% 15% 5% 13% 24% 18%
24Hr D_EB A48 Stormy Down 376 1193 4514 6083 362 1425 5474 7260 357 1577 6049 7983 4% 19% 21% 19% 5% 32% 34% 31%
24Hr D_WB A48 Stormy Down 446 1357 3201 5003 441 1544 4146 6131 443 1732 4615 6790 1% 14% 30% 23% 1% 28% 44% 36%
24Hr E_NB A4062 North of the M4 97 783 5597 6477 95 908 6433 7436 103 970 6907 7980 2% 16% 15% 15% 6% 24% 23% 23%
24Hr E_SB A4062 North of the M4 104 675 5094 5873 104 773 5784 6661 106 837 6690 7683 0% 14% 14% 13% 2% 31% 31% 31%
24Hr F_NB A4063 Aberkenfig 239 921 5775 6934 241 1057 6946 8244 255 1062 7946 9263 1% 15% 20% 19% 7% 15% 38% 34%
24Hr F SB A4063 Aberkenfig 229 643 5187 6059 231 739 6274 7244 234 866 6939 8039 1% 15% 21% 20% 2% 35% 34% 33%
24Hr G_NB A4061 North of the M4 426 1990 8081 10497 414 2287 9554 12254 423 2526 10468 13417 3% 15% 18% 17% 1% 27% 30% 28%
24Hr G_SB A4061 North of the M4 241 1513 8329 10082 245 1716 9775 11736 273 1952 10687 12911 2% 13% 17% 16% 13% 29% 28% 28%
24Hr H_EB BA4028 East of Bryncethin 36 329 2900 3264 21 400 3768 4189 23 503 4643 5169 -42% 22% 30% 28% -36% 53% 60% 58%
24Hr H_WB B4028 East of Bryncethin 32 658 3864 4553 32 792 4337 5161 37 881 5251 6168 0% 20% 12% 13% 15% 34% 36% 35%
24Hr J_NB A473 North of the M4 238 1256 6336 7830 238 1565 8794 10597 209 1759 12096 14065 0% 25% 39% 35% -12% 40% 91% 80%
24Hr J_SB A473 North of the M4 188 1120 5654 6962 188 1471 8257 9917 210 1767 11576 13552 0% 31% 46% 42% 12% 58% 105% 95%
24Hr K_EB A48 East of Bridgend 378 1107 4139 5624 376 1301 5985 7662 382 1512 7144 9038 -1% 18% 45% 36% 1% 37% 73% 61%
24Hr K_WB A48 East of Bridgend 317 1027 5269 6613 317 1369 7523 9210 319 1564 8811 10695 0% 33% 43% 39% 1% 52% 67% 62%
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Subject: Highway Improvements to Mitigate Development Impact on Existing Highway Network -

to achieve a nil detriment scenario accommodating Candidate Sites.

1 Introduction

Mott MacDonald was commissioned in January 2020 by Bridgend County Borough Council to
develop a series of technical notes to help inform the supporting evidence for the Replacement
Local Development Plan.

Each technical note details the work that has been completed, draws conclusions and makes
recommendations for further analysis in order to inform the development of the Replacement
Bridgend Local Development Plan.

Technical Note 7 investigates a range of possible solutions to facilitate all proposed development
so that the transport network in BCBC is no worse than the base position with all committed
development in place - the nil detriment scenario. The solutions aim to enhance sustainable
connectivity throughout the strategic transport network and to achieve modal shift away from the
private car and towards public transport and active travel.

2 Location

The Welsh Government (WG) is the highway authority that is responsible for the motorway and
trunk roads in Wales. The M4 motorway is a three lane highway that runs east and westbound
across the middle of the Bridgend County Borough Council unitary authority area.

Bridgend County Borough Council (BCBC), is bounded by the Bristol Channel to the south and
three unitary authority areas; to the north and west is Neath Port Talbot, to the north and east is
Rhondda Cynon Taff and to the east is The Vale of Glamorgan, as shown in Figure 1.

This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only.
It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other
purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it.
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FIGURE 1: Bridgend Area
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3 Highway Improvements linked to Committed Developments

A comprehensive review of the Committed Development Planning Applications has identified that
there are no significant highway improvements proposed that would provide sufficient spare
capacity to accommodate any additional developments over and above those linked to the
Planning Applications. This is as would be expected as BCBC follow the nil-detriment approach to
highway impact from any development and endeavour to ensure all Developments are conditioned
to reasonable and appropriate highway improvements, should the need arise.

The Planning Applications identified in the process of building up a comprehensive picture of the
Committed Developments that have extant Planning Permission generally appear to only include
new, and improved access arrangements to enable the development to access/egress the BCBC
highway network.

However, five locations (see Appendix A) do provide comprehensive proposals for highway
improvements as mitigation measures to achieve a ‘nil detriment’ situation and these are detailed
below with their associated development.
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Lidl at Tondu — (Reference: Vectos April 2016 — Merthyr Mawr Estates Land West of
Maesteg Road, Tondu)

This site proposes a signal controlled junction at Maesteg Road/Bryn Road/ Bridgend Rd/
A4063. An access roundabout with Pentre Felin (Lidl), a new link road and an improved

roundabout junction between the A4063/Tondu Road/B4281.

This is a replacement for the existing Junction 22 that has been modelled in Technical

Notes 3 and 4.
The proposed layout is shown in Figure 2.

Figure 2: Proposed Improvements in Tondu
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Ysgol Bryn Castell (Reference Vectos June 2016 — GVA Grimley W120570B) as part of
its Phase 2 development has proposed an upgrade to the junction for the Heol Y Nant/Park

Street Priority Junction.

This is a replacement for the existing junction 13 that has been modelled in Technical
Notes 3 and 4.
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The proposed layout is shown in Figure 3.

Figure 3: Proposed Ghost Island Arrangement
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Source: Vectos Tech Note June 2016 Ysgol Bryn Castell — Phase 2

e |Island Farm Sports Village (Reference Opus February 2011 — Environmental Statement
Appendix 6.1) The proposed develop was intended to be a leading Sports and Leisure
Venue with some associated residential developments and is currently progressing as a
Candidate Site, but with a reduced footprint. As part of the original proposals the following
junction improvements were required to ensure the phased development could be
accommodated on the highway network.

These are a replacement for the existing roundabout junctions 18 and 4 that have been
modelled in Technical Notes 3 and 4.

The proposed layouts are shown in Figures 4 and 5.
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Figure 4:Broadlands Roundabout enlarged junction layout

Source: Reference Opus February 2011 — Environmental Statement Appendix 6.1) Figure 7.4

It should also be noted that this improvement will also be used to facilitate the proposed
Planning Application for Craig Y Parcau.
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Figure 5: Ewenny signalised crossroads layout (Option 3)
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Mott MacDonald 7

4 Additional Highway Improvements Required and Linked to
Candidate Sites

A comprehensive review of the Transport Assessments for all the proposed Candidate Sites has
identified that there are no significant highway improvements proposed that would provide
sufficient spare capacity to accommodate any additional developments over and above those
linked to the Candidate Site. These proposals are predicted to fulfil the expectations held by BCBC
that the nil-detriment approach to highway impact from developments will be achieved.

However, the cumulative impact of these developments has identified a number of junctions that
require improvements (See Technical Note 4). Below are a series of sketches of possible
improvements, largely within the existing highway boundary, which will significantly improve the
operation of the highway network should all the developments be constructed within the Plan
Period. These proposals, shown in Appendix B, are generally

online widening on the approaches and circulating carriageway at existing roundabouts
dedicated left turn slips at existing signal controlled junctions

general signal improvements: optimisation, double cycling, MOVA, pedestrian detectors
a new junction at Parc Avon Ewenny Industrial Estate

The junctions will be still operate over theoretical capacity in some situations, but the
improvements identified will enable the ‘nil detriment’ situation to be achieved and will minimise
delays on the BCBC highway network, although some delays may remain.

A combination of a number of transport planning measures, as detailed below, in addition to the
proposed highway improvement would also help to minimise the impact of both committed and
candidate sites on the BCBC highway network, although the impact would not be entirely
eliminated.

¢ Modal shift to active travel or public transport

e Rerouting to less congested routes (reassignment and rat-running)

¢ Retiming of journeys outside of the prevailing peak hour (peak spreading). There is
anecdotal evidence that large office based workforces are being offered ‘agile working’
opportunities such that they are able to flex the start and end times of their working day.

¢ Increased take up of remote working in line with WG 2021 Transport Strategy which aims to
achieve 30% remote (local hub and home) working by 2040 on a regular basis (Ref: Liwybr
Newydd p15 - Priority 1).

However, to ensure the future operation of the BCBC highway network the suggested
improvements detailed below should be developed further to enable all of the propose Candidate
Sites to be included at the required scale within the BCBC LDP plan period (2033).

Technical Note 4 highlights that there are no major concerns with the operation of the following
junctions and therefore there are no proposed improvements developed within this Technical Note
as they have not been identified as necessary in order to deliver the planned LDP Candidate Sites.
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Table 1: Survey Locations with no proposed improvement

1 A4229 Pyle Rd/A4106 Newton Nottage Rd/A4106/Fulmar Rd Roundabout
8 A4061 Rotary International Signalised gyratory
Way/B4181 Tremains Road/Boulevard De Villenave/Coity Road

9 A4061/A473/Tondu Road roundabout Roundabout

19 | A48 Crack Hill/Brocastle Manor Roundabout

20 | A48 Crack Hill/B4524 Corntown Road Priority junction
21 | A4229/A48/Pyle Road Roundabout

25 | A4093/A4061/Heol Pant-Yr-Arwel Priority junction
26 | Penybont Road/Hendre Road/Coychurch Road/Heol-Y-Groes Priority junction

In addition the roundabout at A4061/McArthur Glen (Junction 14) does not have any proposed
improvements included in this Technical Note as due to its proximity to Junction 36 of the M4 it
would be addressed as part of the current WelTAG study commissioned by Welsh Government,
which is due to be reported in mid 2021.

Technical Note 4 highlights that there are some concerns with the operation of the following
roundabouts and priority junctions and therefore there are proposals to provide some widening of
the approaches and exits. Schematic plans of the proposals at these junctions are show in
Appendix B.

At Pyle, Junction 21 which is just north of M4 J37, it should also be noted that the possibilities of a
Park and Ride Development have previously been explored. However, any model shift that this
would allow has not been used to reduce the impact on junctions in this area, to ensure a worst
case scenario is assessed.

Table 2: Survey Locations with proposed improvements

2 A48/A4106 Bridgend Road roundabout Roundabout
3 A48/A473 roundabout Roundabout
7 A4061/Heol Stradling/W Plas Rd roundabout Roundabout
15 | A4061/Litchard Hill/Heol Y Groes Roundabout
23 | A4063/Park Road Roundabout
24 | A4061/Heol Canola Priority junction

Technical Note 4 highlights issues at adjacent junctions 10, 11 and 12 (see Appendix A) which are
three priority junctions in close proximity to each other that could experience a level of peak time
congestion (TN4 - Table 4A). This is likely to be unacceptable as any additional congestion in this
Air Quality Management Area will not be allowed. A separate study has been commissioned and
will report on possible improvements to the operation of these junctions later in 2021. It is likely that
modal shift changes would have the most beneficial improvement on the operation of these
junctions which are all close to the centre of Bridgend town.

Technical Note 4 also highlights that there are concerns with the operation of some of the signal
controlled roundabouts (Table 3) which will all have problems as a result of the Committed
Developments and this would be exacerbated by the addition of the proposed Candidate Sites.
These junctions will require significant optimisation to improve their operation in the future when all
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the committed and Candidate Site developments are in place at the end of the plan period. This
will bring the operation of these junctions back to a ‘nil-detriment’ level of operation, but there will
be small delays remaining at times in some of the peak periods (less than 10 minutes in 2033).

Table 3: Survey Locations needing signal optimisation

5 A473/A48 Roundabout Roundabout

6 A473 Waterton Road / Brocastle Avenue/ A473 Waterton Road/ Roundabout
B4181 Coychurch Road

16 | A473/B4622/Bright Hill Priority junction

17 | A483 Cowbridge Road/B4265 Ewenny Road/ Priority junction

A473 Langenau Strasse/Nolton Street

In addition, a high level sensitivity test on the traffic signal times would suggest that an increase in
the signal times to allow for double cycling would also significantly improve the level of congestion
experienced to levels only slightly above existing levels especially if the adjacent junctions are
deigned to work in a symbiotic way. For example linking of the junctions 4, 5 and 6 (see Appendix
A) on the A48/A473 urban dual carriageway in this way would help futureproof the operation of the
highway network in this south-eastern area of the county close to the main industrial estate
locations.

5 Conclusion

Technical Note 7 has summarised the highway improvements that are likely to be required to
deliver the Committed Developments and proposed Candidate Sites and has confirmed that the
proposed improvements linked to specific developments are appropriate and that other proposed
mitigation can be accommodated within existing highway boundaries.

6 Recommendation

With the delivery of the proposed highway improvements identified as part of extant planning
permissions and those considered in this Technical Note, together with model shift initiatives
supported by the WG Transport Strategy 2021, the proposed Candidate Sites will be able to be
accommodated on the BCBC highway network with the implementation of a number of junction
improvements. The financial contribution from each development needed for these developments
is apportioned in Technical Note 9.
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A. Appendix A — Survey Location Plan
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Project: Bridgend Replacement LDP

Our reference: 100415574 — TN 008 Your reference:

Prepared by: Claudia Currie Date: May 2021

Approved by: Claudia Currie Checked by: Margaret Henderson

Subject: Identification of key junctions with currently underutilised capacity where additional

developments could be considered.

1 Introduction

Mott MacDonald was commissioned in January 2020 by Bridgend County Borough Council to
develop a series of technical notes to help inform the supporting evidence for the Replacement
Local Development Plan.

Each technical note details the work that has been completed, draws conclusions and makes
recommendations for further analysis in order to inform the development of the Replacement
Bridgend Local Development Plan.

This Technical Note looks to identify any significant areas of Bridgend County Borough where
additional development could be located and whether the locations selected for Candidate Sites
can be supported by the proposed highway improvements.

2 Location

The Welsh Government (WG) is the highway authority that is responsible for the motorway and
trunk roads in Wales. The M4 motorway is a three lane highway that runs east and westbound
across the middle of the Bridgend County Borough Council unitary authority area.

Bridgend County Borough Council (BCBC), is bounded by the Bristol Chanel to the south and three
unitary authority areas; to the north and west is Neath Port Talbot, to the north and east is
Rhondda Cynon Taff and to the east is The Vale of Glamorgan, as shown in Figure 1.

This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only.
It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other
purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it.
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FIGURE 1: Bridgend Area
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3 Junctions with Underutilised Capacity

There are only three areas of BCBC where the highway network, as tested in Technical Notes 3
and 4, could accommodate additional development above what is included in the candidate sites
proposal. The three principle locations are;

Land in/faround Porthcawl (Junction 1 shown in Appendix A)
Land in/faround Pantyrawel (Junction 25)
Land around Brocastle (Junctions 19 and 20 shown in Appendix A)

However, although the area around Brocastle on the eastern fringe of Bridgend would potentially
be able to accommodate further development, the impact on the Waterton Roundabout (Junction 5
shown in Appendix A) would be unacceptable without a significant shift in mode share proportions
and working/travel patterns. Similarly in the town centre of Bridgend on Rotary International Way
(Junction 8) would appear to have some theoretical capacity, but as it surround by other congested
junctions further development would not be practical if it generated significant vehicles movements.
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4 Conclusion

Technical Note 8 has summarised that there is limited scope to accommodate developments
outside of those already committed and those identified as Candidate Sites.

5 Recommendation

Any Windfall Sites will need comprehensive Transport Assessments to demonstrate how any trip

movements generated could be accommodated on the highway network through appropriate
mitigation and use of public transport, active travel and remote working.



Mott MacDonald

A. Appendix A — Survey Location Plan
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